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15.3.1  HUHEBIERFZR Lo, 225
15.3.2  KPCAHEREZFATAS (KPC _CTRL) oottt 225
15.3.3 KPCHEIEZFATE5T (KPC _CFGT) oot 226
15.34 KPCILE T2 (KPC _CFG2) oo 226
1535 PR ELEE (KPC_STAT) oo eeeee e seeeen 228
15.3.6  FFIMHEHIZAEEE (KPC_INT _CTRL) oovoooooeeeeeeeeeee oo 229
15.3.7 KPCHIEZFAFEE (KPC _DATA) oot 230
16 EAEAFAEBEAFIL(DIMA. ..ottt en e n e e eanannnans 231
T T 1Y N 71 RN 231
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162 DIMAEFIE <.ttt ettt ettt et ettt et et et ettt ee et et et et e et et e enens 231
16.3  DIMA FREEZET oottt ettt ettt ettt et 231
FEE BRI oot ettt ettt ettt ettt ettt 231
B B B 5 ettt ettt ettt ettt ettt ettt et ettt ettt e ettt et et et eneeneen 231
164 DIMATE TR oottt ettt ettt e et ettt n e et 232
16.5  DIMAFTHT <.ttt ettt ettt et ettt en et 233
16.5.1  FH T oottt ettt ettt et ettt ettt ettt e et et eeees 233
18.5.2 T 2T A oottt ettt ettt ettt 233
16.6  DMABIEAEFIEII ..ot nen e 234
18,7 DM A E B oottt ettt ettt et et ettt et et e et e et en e 237
1671 B R et ettt 237
16.7.2 DMACHL B 7 17%% (DmaCfgReg_H/ DmaCfgReg_ L) .....ccccccocevvevieeeeieeeicnae 239
16.7.3 DMACHIE M AEZFAERE (CRENREG) oovovieeeeeeeeeeeeeeeeeeeeeee e 240
16.7.4  AEXVEHIHEZFAEEE (SARXD  (XZ0) oot en e 240
16.7.5 HIEXAFFZLEEE (DARX)  (XZ0D oottt e, 241
16.7.6  HIEXIEHIZFAEEE (CTLX _H/ CTLX L) (XZ0) i, 241
16.7.7  HEXILE ZAEEE (CFGX)  (XZ0) oottt et en e, 244
16.7.8 S T R A B AERE oottt e, 247
18.7.0 RS 2T TE T oottt ettt ettt ettt ettt et eneas 248
18,710 T T T T P ettt ettt ettt et e ettt ee e, 249
16.7. 11 T R S B TE R oottt e, 250
16.7.12 HATWOIRESZFIERE (ChENREQG) .ooveeeieceeeeeeeeee et 251
16718 R T B L B dE B oottt et ettt ettt 252
17 BOEFEIRTURIZIE (FASTCRC) oottt 254
170 FASTCORCTHIIT oottt ettt et ettt ettt e et ettt r e e et e 254
17.2 FASTCORC I EENE oottt ettt e en e 254
17.3  FASTCORCIIAEFHIR .ottt eee et e et et et e et et ee et et es e ee e eee et eeeeeeeeenenens 254
174 FAST CR C A ettt et et e e e ettt et ee et et et et e e e et e 255
1741 HIUEEBRITEZZ oottt ettt et et e ettt en e e e, 255
1742 CRCIFHPREZAEDE (CRC_CSR) oo, 255
17.4.3  WIEMEHZFAEEE (CRC_IND oo, 257
1744 BAEZAEEE (CRC_DATA) oot 258
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1 SRR

1.1 i

o T
- 327 EPERERTSCAZ 0>
- 16MHz / 32MHzH % * KIiFE
512KB/1MB Flash - TAEHEJER: 1.8%3.6V
- A0KBZEAFFHASRAM  (SRAM) - 5 H N EEDC-DC % 4 2%
2 BIIcIJTAG FAJTAG i - MCU LAEHE: 1.4 mA @ 16Mhz

- RS TH 4 (0TA) — MCUMRHIR FE AT :
o HhE 0.6 uA (TOMEMEE)
- BTN G I R R 1. OuA (32Khz on. 8K RAM on)
GPIO 1. 1luA (32Khz on. 24K RAM on)
- 2ANUARTH: 1, R SRR - AR 8. BmA
(CTS/RTS) - KRIEHIRE: 9. 5mA@+0dbm
= 2P EATHEEO (SST) (SPI, 16mA@+7dbm
M ICROWIRE AITI) * PRHRF-3) DhFE
- 12C - 1S [AIRRANTT &R #E: 15uA
= VYN FH A I SR - IS ERERTER T 24uA
— SEAFEER (RTCO - 1S [AIREIEHEIREF:  12uA
- IR SR
— ABS-128 22 4xfRibh — Tmm X 7mm QFN48%+3% (324NGP10)
— SR R A — 4mm X 4mm QFN323f 3% (17/NGPI0)
— SRR A A o TR RIFS
— 10A7 B 645 (ADC) 1. 3MSPS. - Keil%miess
S E AL, 2 % S F A - JLINKi# 88
- FF16Mhz/12Mhz TOR fégy o BT
- K 32kRCHR T 2% - £ERHost flControl ler s ik
o SRR 4 o BT H
- 2.4GHz RF WOREE, 56 B B

Bluetooth fXTh#E (BLE) 5.0 #ya
~ —97dBmfE L R E
— —20dBm " +7dBm (¥ 7] g FE s Th
- HUGRF HZ 0

W R A
Mesh & GEXT
by Z a4

QIS A
TE It A
BEJT B
Tolb g
Pos. W7 key
ETC 3 H ot
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2 TEAEER AR LR RN
2.1 RGHEH

S RGA LT B oui

ARG )

® 327 ETERERISC

® 40KBytes SRAM( 8K*3 i FL{R¥FRAM, 16K*1 i HL EKRAM)
® RLGHMKE

DCDC
32 bit RISC XTAL XTAL RC RC
I, 32.768 kHz DO DO DO 32 kHz 16 MHz
RET NVM SYS
Taste
e

BLE Core

Link Layer
Hardware

0
I ]
0.0

O
]
i
O

GPIO Multiplexing

>
o
E °

2.2 1A Bt

F At A kR 70 R R -

OxFFFF_FFFF

reserved 0xE010_0000
reserved 0x6000_0000

11/259
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APBO 0x5000_0000
AHB 0x4000_0000
SRAM 0x2000_0000
Flash 0x0100_0000
reserved 0x0001_4000
ROM 0x0000_0000

221 bbbk mgy

TR B AR, A ik S WA B &

.
o

o2k Huhik e i
0x4000_0000-0x4000_1FFF BT_REG
0x4000 2000-0x4000 2FFF BT EM
0x4000_3000-0x4000_3FFF Reserved

AHB 0x4000_4000-0x4000 4FFF DMA
0x4000_5000-0x4000 SFFF Reserved
0x4000_6000-0x4000 6FFF Clock and Reset Management
0x4000_7000-0x4000 7FFF Reserved
0x4000_8000-0x4000_8FFF FASTCRC
0x4000_9000-0x4000 9FFF Reserved
0x5000_0000-0x5000_OFFF 12C
0x5000 1000-0x5000 1FFF UARTO
0x5000_2000-0x5000_2FFF UARTI1
0x5000_3000-0x5000_3FFF SPIM/SO
0x5000_4000-0x5000 4FFF SPIM/S1
0x5000_5000-0x5000_SFFF Reserved

APBO 0x5000_6000-0x5000 6FFF Qdec
0x5000_7000-0x5000_7FFF KeyBoard
0x5000_8000-0x5000 8FFF SYSCFG
0x5000_9000-0x5000_9FFF RNG
0x5000 _A000-0x5000 AFFF Timer0/1
0x5000_B000-0x5000_BFFF Timer2/3
0x5000 C000-0x5000 CFFF Watchdog
0x5000 _D000-0x5000 DFFF RTC

202012 V1.8
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0x5000_E000-0x5000 EFFF GPIO
0x5000_F000-0x5000 FFFF GADC
0x5001_0000-0xSFFF_FFFF Reserved

2.2.2 iIRAARAM

SOCH B40KBIF#&SRAM. SRAMA LALLFT5. 57 (16f7) i (324L) Vill. SRAM
L iEHbAE:  0x2000 0000,

HI24K NARIROR EH X, HI3N8KEL AL, 7] 73wl ¥l fR¥F X 45, HISYSCTRL. SLEEP_CTRL.
sram_ret_sel#% i, J5 16K A H FRRAM, IRERES ZHEIHO.

N b bV HE
SRAM 0x2000_0000-0x2000_A000 40KB

2.2.3 frBviin]

A 2 AR LA 5 A7 B (bit-band) X o 3X A7 B XA 31 44 1A #85 IX A (R A2 R A 217
BAFE AR X B — AL, R X BN D BAT LB X B AR AT 13- 0- 5 A E (1 AR
Al RCR

HMBEFF AT 25 FISRAMAR WL 1) — ML BEIX B, 3K F VP RAT B — BB 1) 5 RS

IS A G T 44 X R R R A o e SR XA A Y -

bit word addr = bit_band base + (byte offsetx32) + (bit numberx4)

Hor:

bit word_addr/e | & A7l X R ik, e w2 AN H bR

bit_band_basee Jl| 4 [X (P2 dh HbL .

byte_offsets& & H AR 7 T EAL B B 175

bit_numberse H b i 47 B (0-31)

Bil5

I T 48 B G AT 8 31 42 X FR SRAMHE A10x20000300 19775 H 42 :

0x22006008 = 0x22000000 + (0x300%32) + (2x4).

XiF0x22006008 111 () 5 £ /E 5 %+ SRAM A i 41E0x 20000300 45 A7 230 AT 152- 240 5 # A  E AR ]
I E
#20x22006008 11 11 1% [7] SRAM H i 311:0x20000300 7 15 FE A2 [ (B (0x01 BX 0x00).
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2.2.4 Flashf§it

B A B Flash 3 ERR

512K bytes Flash f7-fii s

Page e HL47 & 256 Bytes

Sector #Fk (4KB) AR/ NFAL

Block #f% (32KB)

SRR/ 100000 KRR, B 20 T LLIRAE 20 4

2020/12 V1.8 WA, BALLF 1471, $£25971
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3 ARV
3.1 BESRHT

3.1.1 WIRS%

¥ UL Vi By
VDD FaAS R B R -031t03.6 \Y%
Iddpd KM - nA
Tamb TAERE -40~+105 °C
Tstg fitek I 5 -40~+150 °C
Ground Hh -0.3~0.3 \Y%
Voh Hertan s AP VDD -0.3 ~ VDD+0.3 v
Vol B AR P <0.4 %
Toh EAZENY 15 mA
Tol TEHLR 11 mA
Vih R TN =0.7XVDD \%
ViL Herim ME R <0.3XVDD \%
3.1.2 Ih#E
TR i ThFE LA
o SRR
B @16MHz 1.4
B @32MHz 22
RUN o JhHMEAETF mA
B @16MHz 1.6
B @32MHz 22
® P mEm B, FTA M AR
CPU
Steep B @16MHz 1.0 mA
B @32MHz 12
Sleep ®  SCHImIEM g 550 uA
Deep KRR . SSHAMEE (SZFFIO. RTC. KeyBoard. BLEMEfE) uA
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Sleep ®  NiB 32KRC
(ﬁ)ﬂﬁ u 8K ram retention 1.0
it) u 16K ram retention 1.1
u 24K ram retention 1.1
® M 32K iR
u 8K ram retention 1.2
u 16K ram retention 1.3
u 24K ram retention 1.3
Deep ® S B SRS RAM $i HL (SZHF 10+ RTC. KeyBoard
09 A
Sleep+ N ) !
ShutDown ® KBRS 50 nA
3.1.3 G4
2 H " .. 74 Lt =4 -
Z#j(Condition) iy ) I BT
FOP Operating Frequency 230 238 MHz
Transmitter Characteristics
PRF RF output power -20 0 +7 dBm
CD Carrier Drift Rate 5 kHz/
50us
BW 20dB bandwidth %‘ MHz
Receiver Characteristics
SEN High Gain mode, Sensitivity @0.1% _79 dBm
MaxIn Maximum Input Power 0 dBm
C/ICO Co-channel C/I, Basic Rate, GFSK 7 dBm
C/TIST ACS C/I IMHz, Basic Rate, GFSK 55 7 dBm
C/T1IST ACS C/I Image channel, Basic Rate, -3 dBm
| GFSK 4
C/IDND C/I 1 MHz adjacent to image channel, 5
I Basic 3 dB
Rate, GFSK
3.1.4 ESD
" 74 Lt =4 -
R 5
455 B¥ O I E
ESD
+
HBM TAMB=25C - - 300 Vv
0
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3.1.5 fdk
16/32M &£ R IR
e ZH RN L] K Fafir
B 16 - 32 Mhz
RN E @-40 to +85°C +10 +30 ppm
T 5 . ] -40 +85 degree
WzhEe S 100 uW
ESR SERCR R 40 85 Q
Cioad AL 8 15 20 pF
Coni IR 5 pF
32K fr Ik
e ZH 2N L] K Fafir
(Condition)
e 32 KHz
s +10 +30 ppm
N RERC
e ZH =N it =P LA
(Condition)
iz 32 KHz
¥ i 4300 ppm

3.1.6 [Alyf s 2k

260 DEGREE REFLOW PROFILE

e 60tol50sec )
=217C
-~

250 /
200 a \
s 10 to 30
sec
150 - =255C
< 60 to 180 sec »
150 Cro200C

100

. / \

TIME

DEGREE CELCIUS

2020/12 V1.8 WAL, BAL 5 AT, 25971
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4 FHEHSEAMEE (CRM)
4.1 HMEETAPEEE

RGN b 142 2424 (CG_CTRL) B AN b o P Al DUE IS i a2 A7 2341 TR A1 K
Xt AN B AN B O P R AN SR AR AT, B I A A A T USE RIS R ] R G

4.2 BN

ARG EALERAE, WA B AL /745 (SOFT_RST) X RigAEAL 5 1" SR M ER L
hrigff, Ferja g g0,

4.3 TR

4.3.1 Hihkmes R

CRM k36
HodikVE Fepb AN B
0x4000 6000-0x4000 6FFF 0x4000 6000 CRM AHB
CRM 77 f7- ks ik %
T #s bk T 2R TR T (bit) EAE
0x00 CG _CTRL 32 0x00000000
0x04 SOFT RST 32 0x00000000
4.3.2 WEPIIEESFF41 (CG_CTRL)
s 0x0000 HA{E: 0x00040000
31 30 29 28 27 26 25 24
T
™
23 22 21 20 19 18 17 16
spi
T P rc_en bt _en
en
™w
15 14 13 12 11 10 9 8

202012 V1.8
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T spe qdec e gpio e wdt_ timer time
» dc e . . rtc_en o 23 e r01
n n en
™w ™w ™w ™w ™w ™w ™w
7 6 5 4 3 2 1 0
rmg_e syscfg kpc e spil spi0_ vart] uart0 i2c_
n _en n en en en _en en
™w ™w ™w ™w ™w ™w ™w ™w
Bit Name W/R Description
31-1 rsvd RO
9
18 qspi_en RW QSPI BBt HCLK [ 1% #h G«
0: AMliRE: 1. fifg
17 crc_en RW CRC #itlt HCLK [ J# ) i g
0: AMflige: 1. fEgE
16 bt en RW BT-BLE [ T I S A R :
0: AMflige: 1. fEgeE
15 dmac_en RW DMAC e 1 #5 f fh fifi g«
0: AMliRE: 1. flifg
14 gpadc_en RW GPADC FEHLI B 1485 fE -
0: AMVERE: 1. ffife
13 qdec_en QDEC [ 1# IS B S R -
0: AMflEige: 1. fEgeE
12 gpio_en RW GPIORRHL T I feli e«
0: AMliRE: 1. flifg
11 rtc_en RW RTCHEHR 42 ) B A R«
0: AMliRE: 1. flifg
10 wdt_en RW Watchdoghb | J 45 I B fs i -
0: AMflige: 1. fEgE
9 timer23_en RW Timer2/3f5 8 [ 1 ¥ I A fdi i -
0: AMflige: 1. ffigeE
8 timer0l en RW TimerO/ 1A H [ 1 #2 I) Sf fifi i«
0: AMliRE: 1. fifg
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7 mg_en RW RNGHEH T B AL R -
0: AMfife; 1. fiife

6 syscfg_en RW R BB R B e
0: AMfife; 1. fiife

5 kpc_en RW Keypadbidie | J4% I i g
0: AMfifi;  1: fHfE

4 spil_en RW SPIIEHR [ 45 N B fd i«
0: Affife; 1. fiife

3 spi0_en RW SPIOEHL [ T2 I B {i e «
0: AMfife; 1. fiife

2 uartl_en RW UART S J45 IR B fef i
0: AMffifi;  1: fHfE

1 uart0_en RW UARTOREH 45 N B e -
0: AMfifi;  1: fHfE

0 i2¢_en RW DR2CAEHR 5 I B i e«
0: Affife; 1. fiife

4.3.3 BiFEAI=AF4 (SOFT_RST)

A Hihk:  0x0004 SAE: 0x00000000
31 30 29 28 27 26 25 24
glb s
rst
wce
23 22 21 20 19 18 17 16
. . mas
il bl crypt_s cre_sr cpu_sr crm_sr
ter bt srst
2] 2] rst st st st
srst
1o wce wce wce wce wce wce wce
15 14 13 12 11 10 9 8
dma gpa ) timer timer
qdec gpio rtc_srs wdt_srs
c sr dc s 23 sr 01 sr
srst srst t t
st rst st st
wce wce wce wce wce wce wce wce
7 6 5 4 3 2 1 0

2020/12 V1.8 WA, BALLF #2071, $£25971
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mg_s syscf kpc s spil spi0 uartl uart0 srst i
rst g srst rst srst srst _srst srst 2c
wce wce wC wce wce wce wce wce

R NTIrARRELES, MMAbitE 1 PATRE A RE (51U E 3% E 80, A
i E B0
Bit Name W/R Description
31225 rsvd[6:0] RO
24 glb_srst WC SR R EAE Y
23 rsvd RO
» qspi_cache_ RW QSPI/CachettHLik S {55
srst
21 master_srst WC | BT-BLEmaster R hIE A S AT
20 erpLISt we BT-BLERWcrypt_clk A0 Rl 5
19 crc_srst wC CRCEIHRIK N5 5
18 cm3_srst WC CPUNZIELE S
17 crm_srst wcC CRMIEH B B N5 5
16 bt_srst wC BT-BLE/2 AGHHHCLK ZF £ 28 F A5 5
15 dmac_srst wC DMACH R BN (ES
14 gpadc_srst wC GPADCH S A5 5
13 qdec_srst WC QDECHHL M ENAF 5
12 gpio_srst wC GPIOH R E A5
11 rtc_srst WC RTCHHERE N AE 5
10 wdt_srst wC Watchdogl& S S A5 5
9 timer23_srst wWC Timer2/3B R G A5 5
8 timer01_srst wWC Timerl/ OB B A5 5
7 rng_srst wC RNGHLHR B ALE S
6 sysefg_srst wC AR BB 5 5
5 kpc_srst wC Keypadti B G i {5 5
4 spil_srst WC SPIH K EALE 5
3 spi0_srst WC SPIO R E AL 5
2 uartl srst wC UARTIHE NG S
2020/12 V1.8 FBUIT A, R BT #2150, F£25971
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uartQ_srst

WC

UARTO B 5

srst_i2¢

WC

RCH BT
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5 ZR4#EH (SYSCTRL)
5.1 Mg

SO S B 1 6MHZAR 3 2% Al 7R B 16MhzB32MHzA 14, YR8 ) 1 6MHz & A4 F RS P
+2%. WEIRY A BN RN R G B, RGN SPiEThelk div_vals» 45 {F WHCLK A %,
HCLKZ: idpelk div_vals3 3% #8450 5 /E NPCLK A 8, HCLKZ:idbt div_valsr8iia 15N
BTCORE 8 £}

OF A JEAE F  #816M RC, #Ebootloader 3 ERANER Sk, FEFIB4T R P AL
YRR A AE A S Bt A

5.1.1 AN B

OO AR R GER B B R N 16MHZ832MHz, #MiRIE R #HE K }32.768KHz.
5.1.2 HFCLKH} 4

HH P9 16MHz RCEUAMA 16/32MHz i IR B2 it
5.1.3 HCLKH %}

HFCLKI@iThelk div_vals: 4 J5 /E NHCLK S £ o

I P AE RSN PLLIN Bh 24T 20 9
® HCLK=HFCLK 4

® HCLK=HFCLK HJ#f/2

® HCLK=HFCLK HJ#%f/ 4

5.1.4 PCLKH}4

HCLK i 1k B e 73 SR 56 70 90 J A 9 PCLKI
I P AE RS AT PLLIN Bh 4T 20 9

® PCLK =HCLK

® PCLK=HCLK/2

® PCLK=HCLK/4

2020/12 V1.8 WA, BALLF #2371, $£25971
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5.1.5 BTCORECLKI 4

HCLK i i i 4 23 A3 56 73 49 J A/ W BTCORECLK 4
I P AE RS AT PLLIN Bh AT 20 9

® PCLK=HCLK

® PCLK=HCLK/2

® PCLK=HCLK/4

5.2 {KThFEEsEH]

ARG ABIEE NG, CPULTIZITIRE . HCPUANTE BAkSHE T, W] LRI £ Al Thit
BT TFE, BN 555 A SRR 1 A
A ELER T JUR T SRR D FE:
® C[f AHB 1 APB 228 FAMEH RSN (CG_CTRL)
® AR
® RJZHEMRF

5.2.1 HJEE K

IR fFERTC. KPC. GPIO. BLE LP Timing Generaion Unit.
HBCRLYEIR:  FRAON Power Domain AN E 24

52.2 {RINFER

Power Peri Ram AON Flash
Domain

ShutDown Off Off Off Off
Deep Sleep+ Off Off On Off
Deep Sleep Off Ret. On Off
Sleep(HOSC On On On On
off)

7EDeep SleeptzX;, Ram##fiRetention, CPUKF}& ZF 1728 A FERAMIX 4T &7, A
Deep SleepMilif j5 1k &, PCIRIMARIRZATH N —2%484, RIGHEATCPUMANE A1 27 A7 2R 1K
2.
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5.2.3 &kIhFERAEA

F Gk A\ SleeptE R 177 A2 WFIHE 4, FF HAR#ENVIC.(addr:0xE000ED10).SLEEPDEEPA
SYSCFG.(addr:0x50008020).deep_slp_selFIA [E] L & K 7 A1 A AN [F] 1 Sleep i = o

HE: %CRM.(addr:0x40006000).bt_en=1, BIBTHER TAER, 40 Fbits Hl4% #2845 HOSC.
BT.(addr:0x40000030).0sc_sleep_en

Power NVIC.(addr:0xEO000E SYSCFG.(addr:0x50008
Domain D10) 020)
SLEEPDEEP deep slp sel
Deep Sleep+ 1 10
Deep Sleep 1 01
Sleep 1 00
CPU_Sleep 0 XX

4 CRM.(addr:0x40006000).bt_en=0, OSCUHZ R VFH I

5.2.4 {RIhFERGE H

% ‘@9 SYSCFG SYSCFG SYSCFG SYSCFG BT
(ADDR:0X50008020) (ADDR:0X50008020) (ADDR:0X50008020) (ADDR:0X50008020) (ADDR:0X400(

2‘7— fc GPIO_WK_EN KPC WK_EN RTC WK _EN BLE EXTWKUPDSB DEEPSLTIME

X 1 0 0 1 0

GPIO

g i

X 0 1 0 1 0

KPC

g i

% 0 0 1 1 0

RTC

g i

% 0 0 0 0 (OFR/NMLRE) 0

BLE

g i

A 1 1 1 0 (0FK/NMLfE) 0

202012 V1.8

R AT s AR TE

#2571, $£25971



‘ R S SRR ABIRAE
%% ¥V|§esgun BB R B AR EIRAT)

3 Shenzhen Qianhai WiseSun Intelligence Technology Co. Ltd. WS 8 1 O O

GPIOM: 2 T H v AP B AR R 45, KPC. RTCHMRER AL/ A: (1 b 7 BB BE R 40, (H#8IF AR EEBLE
BLEM: 2 FEGPIO = HFFIKPC RTCF=A (Wi id BLEREER, /= BLEM:EE - Ibr, #Eminse B R 4¢

neiE 5 2T AT AL, 2 Wi g A e i
PR e 77 X
®  CUAMIIBLERY, 5 ECRM.(addr:0x40006000).bt_en=0, ZAZriHiTGPIO. KPC. RTCME (] LT il fE— U4

®  NffHIBLEN, #&CRM.(addr:0x40006000).bt en=1, SYSCFG(addr:0x50008020).ble_extwkupdsb=0, Z%in]ifiifGPIO. KPC.
RTC K BLEE I MefE  (Af DT R i g — ek LA

5.2.5 #HAVHEIREHE

Partial
Power UP

Power UP

Selected Wakeup interrupt
occur

[+SLEEPDEEP + Deep slp sel=01
WFT+SLEEPDEEP + Deep slp sel=10

One of selected wake

[ESIC RN S
Sz
528
=

DeepSleep 00

Partial
Power Down

DeepSleept M figi: RTCH WM. KPCHWIMfE. GPIOMR H Ml . BLEE I M
TEHATWEIE 4 2 Bl L2056 fid B SYSCFG.SLEEP_CTRL.deep_slp_selfll
NVIC.(addr:0xE000ED10)SLEEPDEEP % 17 2% .

5.3 HhucdEil

R GHEH XA & LM R A A A, 1% A7 4% SEHU 8 2 S e i 42 o
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RN T

® TIMER PAUSE: Timer0-14:#2f fg

® SPI SLAVE SEL: Spi0-17E Mk

® RTC DIV VAL: RTCTHUMEE 25175
® RTC DIV CNT: RTCH %488 i) 24 Ri{E
5.4 EfFasfiR

5.4.1 HuhkpsgtE

SYSCTRLI::HHEFE
Huhik o ek AN a2k
0x5000_8000-0x5000_ 8FFF 0x5000_ 8000 SYSCTRL APB0

SYSCTRLZ 47 23 % Hu bk &

s Hhtik AAF AR TR %% (bit) EAE
0x00 HFCLK_SEL 32 0x00000100
0x04 LFCLK_SEL 32 0x00000100
0x08 FREQ SEL 32 0x00000000
0x0C CALIB_EN 32 0x00000000
0x10 CALIB_VAL 32 0x00020820

0x14~0x1

c T 32 0x00000000
0x20 SLEEP_CTRL 32 0x00000000
0x24 WKUP_TYPE 32 0x00000000
0x28 WKUP_SRC 32 0x00000000
0x40 WAKE MCU_CTRL 32 0x00040000
0x50 DMA CH_HS 32 0x00000000
0x60 TIMER_PAUSE 32 0x00000000
0x64 SPI_ SLAVE SEL 32 0x00000003
0x70 RTC DIV_VAL 32 0x00000000
0x74 RTC DIV _CNT 32 0x00000000

0x80~0xF

0 T 32 T

0xF4 RESET FLAG 32 0x00000001
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5.4.2 w75 (HFCLK_SEL)

31 30 29 28 27 26 25 24
Tl
23 22 21 20 19 18 17 16
Tl
1
15 14 13 12 11 0 9 8
T ¥4 xtal_en rc_en
7 6 5 3 2 1 0
e xtal freq clkl_es
Bit Name W/R Description
31:10 rsvd RO g
9 xtal_en RW G A AR IR T A e
0: XM 1: JFRA
¥ &: R HFCLK SEL.rc_en=1 fll
HFCLK SEL.clk _sel=0 i}, 7 A& &M %
AR IR G 4
8 rc_en RW PN R RC IR 28 1 RE
0: KM 1: JE
. WA Y4 HFCLK SEL.xtal en=1 fll
HFCLK_SEL.clk16m_sel=1 I, 7 #3358 =
H RC k8%
7:2 rsvd RO TR
1 xtal_freq RW AINER SR AR 1% 4. This register bit has to match
the actual crystal used in design to enable correct
behavior.
0: f¥{H 16Mhz #ifk
1: f$/] 32Mhz &
0 clk_sel RW Fen i I BRI R (HFCLK) :

0: VEFEP IR RC ki & B 9 R GEI Bl
L EFEHNER ARG 85 I Bl D R G Bl

E: ARFAAG T EABitEE DRk FE R R, BEN MBI 16M B IR Bk 7 4 -
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5.4.3 (RN PHFEEER 747 (LFCLK_SEL)

31 30 29 28 27 26 25 24
e
23 22 21 20 19 18 17 16
e
15 14 13 12 11 10 9 8
S xtal32k e rc32k
n _en
7 6 5 4 3 2 1 0
S clk32
k sel
Bit Name W/R Description
31:10 rsvd RO g
9 xtal32k _en RW AR 32.768kHz SR AR 2 1H
0: KM 1: FFA
8 rc32k en RW P 32kHz RC ¥R 7 #edi i
0: XM 1: )3
7:1 rsvd RO TiiEd
0 clk32k sel RW IR I B Y5 B (LFCLK):
0: EFEPEL 32kHz RC #ik % #5801/ 5 RTC Bk
B PR AR R P P 4 5
1: EFRHMEE 32.768kHz SHAYR T a8 Bl {E R
RTC B PRI B B o 5

T AGFAEAR TS ABitE D REN I EEICE I U, BEA AN 2K R IR AR 5 4% -

5.4.4 I e SR (FREQ_SEL)

31 30 29 28 27 26 25 24
T b

23 22 21 20 19 18 17 16
T e

15 14 13 12 11 10 9 8
Tl e

7 6 5 3 2 1 0
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T’ bt div_val pclk_div_val hclk div_val
Bit Name W/R Description
31:6 rsvd RO e
5:4 bt_div_val RW BT-BLE Core I 870 Jii{H (3F HCLK) :

00: CLK A A g 734t
01: CLK XHm AR 2 7345
10: CLK X% A5 4 7345
7. #iEF BLE_ CORE #ii#% N 16Mhz

3:2 pelk_div_val RW PCLK 73#iff (3:F HCLK) :
00: PCLK Ay A 44341 s
01: PCLK X% A8 2 434
10: PCLK X4y A\ I 4 4345

1:0 helk_div_val RW HCLK 73l (JET R GihH4)
00: HCLK ASXF 4 A 843531
01: HCLK X4 A4 2 43531
10: HCLK 4 AR B 4 7343

T RS EABitE B DAL AR B, 0 B 5O A BT 3 IR R, A
FHIN i 3% 18 22 4 B HCLK-PCLK/BT-BLE 5 .

5.4.5 WepeiEsEflf74% (CALIB_EN)

31 30 29 28 27 26 25 24
il
23 22 21 20 19 18 17 16
T
15 14 13 12 11 10 9 8
ey
7 6 5 4 3 2 1 0
e calde call6 cal32
v_en _en k en
Bit Name W/R Description
31:3 srst_trng RO it FE
2 caldev_en RW I BRI ERE, SR se i, Hanme.,
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KHEZ B B A7 xtal_en Fl clk_sel

call6_en 1: B 16MHz RC #R3% asbl BhASHEAS R, 4AHE
1 RW FER, HENEE.
KHEZ B B A7 xtal_en Fl clk_sel

cal32k en 1: W 32kHz RC #RG 4 B #Efdi e, Rk
0 RW SER, HENEE.
K HEZ BI1E B AL xtal_en Fl clk_sel

T Aw s T RHER B e RE, KAEMEREF B 21T AL

546 AP Z /5 (CALIB_VAL)

31 30 29 28 27 26 25 24
ey
23 22 21 20 19 18 17 16
T caldev_val
15 14 13 12 11 10 9 8
caldev_val call6_val
7 6 5 4 3 2 1 0
call6_val cal32k val T
Bit Name W/R Description
31:18 rsvd RO il e
17:12 caldev_val RW B AR
21:6 call6_val RW P 16MHz RC %37 5 I B A iHEAE
5:1 cal32k _val RW P 32kHz RC 7 3% a I B R HEH
0 rsvd RO T

T AFAE AR TAFTBHEE, AR 75 EE i B AR

5.4.7 RGIKRIRAR A B #4745 (SLEEP_CTRL)

31 30 29 28 27 26 25 24
Tl
23 22 21 20 19 18 17 16
T sram_ret_sel
15 14 13 12 11 10 9 8
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ble e gpio kpe
rtc_ w
T xtwk wk e wk e
k en
updsb n n
7 6 5 4 3 2 1 0
TR deep_slp_sel
Bit Name W/R Description
31:18 rsvd RO FiEd
17:16 sram _ret_sel RW Ydeep_slp_sel=0115U T, ##E[X SRAM
Retention R 25

00: 24K SRAM Retention
01: 16K SRAM Retention
10: 8K SRAM Retention

11: reserved

15:12 rsvd RO T
13 jtag_wkup_type RW JTAG TMS/5E S Mg

0: fIRHL-PRfE
1: oy H P i

12 jtag wkup_type RW JTAG H SRR e i A

11 ble_extwkupdsb RW BLE#/Mi g it 4%

10 gpio_wk_en RW GPIO R SRR B 1 g

9 kpc_wk_en RW KeypadH it R Gt RGBS g

8 rtc wk_en RW RTCH b1 5 e PR HIR it i A i

7:2 rsvd RO T

1:0 deep_slp_sel RW MARGEHENRIRES , e PEARIRA 2 IR -

00: %M s I b R 95 25

01: XM EER FRG #5, JF HOGHISMA b .
10: GRS RG24, T BOCHISMAA
SRAMALH.

VE: A RAT I B A S0 KIKDEEP SLEEPH W &, A 4EMemffi Ak L X SRAM A /).
5.4.8 RGRIRMEERTIEL E A2 (WKUP_TYPE)

31 30 29 28 27 26 25 24

T gpio_wkup3_type
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23 22 21 20 19 18 17 16
T gpio_wkup2 type
15 14 13 12 11 10 9 8
e gpio_wkupl type
7 6 5 4 3 2 1 0
S04 gpio_wkup0_type
Bit Name W/R Description
31:2 rsvd RO FiEd
6
25:2 gpio_wkup3_type RW GPIO F G RHR B 53 S 1Y Je A1 g4z il 7 -
4 00 : AMREE; 01 : FLfEmefig;
10 = JEPE 132K £ BB e e s 11 :
TR ER
23:1 rsvd RO TiiEd
8
17:1 gpio_wkup2_type RW GPIO £ Gt IRHRIG B2 YR 2 24 78 Ko A BE i 47 -
6 00 : ANMufiE; 01 : FL4ZMufE;
10 = JEE1TS32KI B A I B A e g 11 :
TR
15:1 rsvd RO T
0
9:8 gpio_wkupl_type RW GPIO 5 4t IRHRRS YR 1 878 K A Bt 47 -
00 : AMREE; 01 : FLfEmefg;
10 = JEPE 132K £ B B e e s 11 :
TR ER
7:2 rsvd RO TiiEd
1:0 gpio_wkup0_type RW GPIO R G ARHRE FE 50 1Y Ko A e 4z il 7 -
00 : AMREE; 01 : FLfEmefig;
10 = b E1S32KI B A I B A e g 11 :
TR

TE: A AF AR A ] GPIO 2 e M AL 205 3 1) o B i P 147 S
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5.4.9 RSGIKRIRM:EEIENCE T4 (WKUP_SRC)

31 30 29 28 27 26 25 24
e gpio_wkup3_src
23 22 21 20 19 18 17 16
e gpio wkup2 src
15 14 13 12 11 10 9 8
e gpio_wkupl _src
7 6 5 4 3 2 1 0
e gpio_wkup0_src
Bit Name W Description
/
R
31-2 rsvd R i
9 o
282 gpio_wkup3_src R | GPIO ARG IR RETR3 KA o 27 7 28
4 W 5'h1f-5'h18 : PD[7]-PD[0]
5'h17-5'h10 : PC[7]-PC[0]
5'h0f-5'h08 : PB[7]-PBJ[0]
5'h07-5'h00 : PA[7]-PA[0]
23-2 rsvd R i
1 o
20-1 gpio_wkup2_src R | GPIORG: NI RE R 2K 27 7 2
6 W 5'h1f-5'h18 : PD[7]-PD[0]
5'h17-5'h10 : PC[7]-PC[0]
5'h0f-5'h08 : PB[7]-PB[0]
5'h07-5'h00 : PA[7]-PA[0]
15-1 rsvd R i
3 o
128 gpio_wkupl_src R | GPIORG: NIRRT K 27 7 2
W 5'h1f-5'h18 : PD[7]-PD[0]
5'h17-5'h10 : PC[7]-PC[0]
5'h0f-5'h08 : PB[7]-PB[0]
5'h07-5'h00 : PA[7]-PA[0]
7-5 rsvd R T
o
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4-0 gpio_wkup0_src R | GPIOZS KR MREIRON I+ 2517 53
w 5'h1£-5'h18 : PD[7]-PD[0]

5'h17-5'h10 : PC[7]-PC[0]
5'h0f-5'h08 : PB[7]-PB[0]
5'h07-5'h00 : PA[7]-PA[0]

VE: AEAE SRR A A GPIO 22 G M e Iy e 36 £ o B i 0 51 AT

5.4.10 MCU/R AR MefiE iC & &7 47 %% (WAKE_MCU_CTRL)

31 30 29 28 27 26 25 24
T
23 22 21 20 19 18 17 16
qdec_wk
i
_mcu
15 14 13 12 11 10 9 8
gpio gpio gpio gpio
bt w rtc timer2
- int3 int2 intl int0 - timer3
k mc - - - - wk - _wk
_wk _wk _wk _wk wk _mcu
u mcu mcu
mcu mcu mcu mcu
7 6 5 4 3 2 1 0
timer timer kpc spil spi0 uartl
- - - uart0)_w i2c w
1_wk 0 wk wk mk wk _wk B B
k mcu k mcu
_mcu _mcu mcu mcu mcu mcu
Bit Name W/ Description
R
31:17 rsvd RO FiEd
18 all wk en R FiT & Exception, External Interrupt #f G2 MCU
W
17 dmac_wk_mcu R DMAC Hr i MCU fififig
W
16 qdec_wk mcu R QDECH e lEMC Ui fie
W
15 bt wk_mcu R BT-BLEH W i MC U1 B
W
14 gpio_int3_wk_mc R GPIOH i 3Me FEMC Ui g
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u W
13 gpio_int2 wk mc R GPIOH Wr2m FEMCU A g
u W
12 gpio_intl wk mc R GPIOH T 1M FEMCU A g
u W
11 gpio_int0 wk mc R GPIOH oMk FEMCU A g
u W
10 rtc. wk_mcu R RTCH WM fEMC U RE
\
9 timer3_wk_mcu R Timer3 H Wi BEMCU1TE g
W
8 timer2_wk_mcu R Timer2 H Wi FEMCU1T g
W
7 timerl wk_mcu R Timer1 H Wi BEMCU1TE g
W
6 timer0_wk_mcu R Timer0H W BEMCU1T g
W
5 kpc_wk_mcu R KeypadH! i BEMC U g
W
4 spil_mk mcu R SPI1H e BEMCUAE RE
W
3 spi0_wk_mcu R SPIOH WM BEMC UL RE
W
2 uartl_wk mcu R UART1H e lEMCU S fE
W
1 uart0_wk mcu R UARTOH e FEMCU S fiE
W
0 i2c_ wk mcu R RCH K EEMCUS RE
W

VE: ARFABEHEMCUAL T SLEEPA A I ) M BEfH GE .

5.4.11 DMARE{F4E F4ME /Bl % /74y (DMA_CH_HS)
31 30 29 28 27 26 25 24
]
23 22 21 20 19 18 17 16
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Tl

15 14 13

12 11 10 9 8

dma ch3 hs

dma ch2 hs

7 6 5

4 3 2 1 0

dma chl hs

dma chO hs

Bit Name

W/ Description

31:16 rsvd

RO Til e

15:12 dma ch3 hs

R DMA Channel3 {438 F M5 7B :
w 0: Uart0 TX
1: Uart0O RX
Uartl TX
Uartl RX

B LN

SPIO TX
SPI0O RX
SPI1 TX
SPI1 RX

[c BN BN ) SN |

2C TX
9: 12C RX
10: GPADC_RX
11: QSPI

11:8 dma ch2 hs

R DMA Channel2 ff {42 7 M5 7 i :
w 0: Uart0 TX
1: Uart0 RX
Uart]l TX
Uart] RX

F- S S

SPIO TX
SPI0O RX
SPI1 TX
SPI1 RX
2CTX

O o0 9 N W

2C RX
10: GPADC_RX
11: QSPI

202012 V1.8
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7:4 dma chl _hs R DMA Channell f#{F-§2F-4 x5 fic:
W 0: Uart0 TX
I: Uart0 RX
Uartl TX
Uartl RX

WD

SPI0 TX

()]

SPI0 RX
SPI1 TX
SPI1 RX

[c BN e N

2C TX
9: I2C RX
10: GPADC_RX
11: QSPI

3:0 dma_ch0 hs R DMA ChannelO fif {48 5415 73 Bic:
W 0: Uart0 TX
1: Uart0 RX
Uartl TX
Uartl RX

B LN

SPIO TX

()]

SPI0 RX
SPI1 TX
SPI1 RX
2CTX

O o0 3

2C RX
10: GPADC_RX
11: QSPI

5.4.12 TimertEfd % 77 /4% (TIMER_PAUSE)

31:2 1 0
. timerl pa timer0 pa
T
use use
Bit Name W/R Description
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31:2 rsvd RO e

1 timer]_pause RW Timer]1 H: L fF e :
0 : AFEik;
1. Hlg

0 timer0_pause RW Timer0F: ELfH it -
0 : A
1. il

T AREAEREHEN SR, AEETIRE.

5.4.13 SPITAE L B 2 /79 (SPI_SLAVE_SEL)

31:2 1 0
spil_slv spi0_slv
T
_sel _sel
Bit Name W/R Description
31:2 rsvd RO e
1 spil_slv_sel RW SPIT TAEA AL B
0: masterfi; 1: slavefiz{
0 spi0_slv_sel RW SPIO T AERE Ak 4%
0: masterfi3X;  1: slavetz{
T RAFEAEHISPURE T EMMLHI R E
5.4.14 RTCT 4 Mié # 2 /74 (RTC_DIV_VAL)
31:20 19:0
FiEd rtc_div_cnt
Bit Name W/R Description
31:20 rsvd RO g
19:0 ric_div_nt RW FARLL R AR, s i s MRt e
F(rtc_clk) = F(LFCLK)/(rtc_div_val[19:0]+1)
T A0 A NI B4 2 32.768kHz (LFCLKD)
XA 27 A7 8% 5 N TFFFhA] 3545 8 {1 1R B )
(ER
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. #EFEEErtc_div_cnt =0x01, &id16.384k
PR NRTCHITHEUE B, BUIRTCH 5=
A2/ R R R i R

e REAFARIEHIRTCHME 1B BN 73501 o

5.4.15 RTCHi 3 M ZHi{HZF 7% (RTC_DIV_CNT)

31:20 19:0
e rtc_div_cnt
Bit Name W/R Description
31:20 rsvd RO e
19:0 rtc_div_cnt RO RTCH 73 A 1 24 Hif

A AREFAERRAE G RTRTCHMA R BT B 28 (118
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6 BHWA@mH (GPIO)
6.1 GPIOIIREHIR

SRS TUAGPIOA (A-D) , BHGPION[0:71%% 584 5| 3324 GPIO, fE& 5| H¥n]
2R IMETIRE -
O B GPIOH 5 5/ 32060 A 47 2 -
2547 4% (Px_IODR)
BEh/E %74 (Px_BSRR)
%788 (Px_CON)
B HEES72% (Px_ H MODE)
B kRS2 (Px_ L MODE)
Px_IODR[15~801E Ni N 274785 (Px_IDR) (L), [7~01621E Aj i 27 47 4% (Px_ODR)
(BEE)

Px_BSRRE8F1E HyresetZi {7 a%, (K8ALE Jyset?F /7 4%

GPI1O% 1 {14 5| AT ARC B8 2 F0 TAE 7 2
® AR AR, WA THD
® MR (A TR AR )

GPIO LY & &«
Px H/L M
TAERE Px_IODR Px_BSRR Px_CON -~
ODE
LD A data r AMEH 00 0
N T L data r A 10 0
A S data_rw data w 11 0

T

data r: R LIRIE
data w: FHEEERAE

data_rw: RS HEE

6.1.1 JEHI/O (GPIO)

YE RS C B R, 5 2% BB 2 8y AR S 2 T U0 b N B 78 R
APB_FHHE10 i EdE .
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FA GPIO 5| Al AT — A N R BH, mT U TR e 75 77 4% (Px_COND 2l 2 5 2L
6.1.2 AL i E BE R

WL B A/ B AL A (Px_BSRR) ] LASEIUNT HMI/O ) B AL/ B AL 1#84F
6.1.3 HhELH

HICE GPIO fH HX 51 FARZS AT CPU = AL ki K .
GPIO A& W vz S 7 «

® A

® Ttk

® IRk

© UL T

6.1.4 AR EE S F

O F BT GPIO R B4 SRR AR ThFEMe e, i@ idegpio wk enJT )5 GPIO R SRR HE (£ 5E ,
il it gpio_intx_wk_mewiE BN HBIX (0~3) 1AM . i it gpio wkupx_srciE FEGPIOE .

E: SR RZFRNSHFANIOR BN/ E W, MRAEELWION LS E A
KeyBoard# 3\ .

6.1.5 1/0ieEH

M ST/OE H AT iEd B s H w74 (Px_H/L_MODE) #47HECH .

o R¥ETEE AT VO B H

o NHAYIRINEG, THRICHE VO TAER Gt A mFE A T ho TR D,
HHIBCE e Rt B AN R VO TAERA.

FEE ST % (MODE® E % M GPIO g

GPIO Thae g

Px7_mode GPIOM D Re & H ik #%:
0:GPIO

1:UARTO_RX
2:UARTO TX
3:UARTO_CTSN
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4:UART(O_RTSN
S5:UART1 RX
6:UART1 TX
7:UART1 _CTSN
8: UART1_RTSN
9: SPI0_CSN

10: SPI0_CLK
11: SPI0_MOSI
12: SPI0_MISO
13: SPI1_CSN
14: SPI1_CLK
15: SPI1_MOSI
16: SPI1_MISO
17:12C_SCL

18: 12C_SDA

19: PWMO

20: PWM1

21: QDEC_CHA
22: QDEC_CHB
23: QDEC _IDX
26-24: Reserved
27: Reserved

28: JTAG _TDO
29: JTAG_TDI
30: J Reserved
31: JTAG_TRST
32: KPC_PIO[0]
33: KPC_PIO[1]
34: KPC_PIO[2]
35: KPC_PIO[3]
36: KPC_PIO[4]
37: KPC_PIO[5]
38: KPC_PIO[6]
39: KPC_PIO[7]
40: KPC PIO[8]
41: KPC _PIO[9]
42: KPC _PIO[10]
43: KPC PIO[11]
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44: KPC PIO[12]

45: KPC _PIO[13]

46: KPC PIO[14]

47: KPC PIO[15]

48: ADC (only for PA[7:0])

50-49: Reserved

51: 12M CLOCK

53-52: Reserved

54:16M/32M OSC/16M RC CLOCK
55-63: Reserved

Px6_mode [FIPx7 mode
Px5_mode [APx7 mode
Px4 mode [APx7 mode
Px3 mode [APx7 mode
Px2 mode [FIPx7 mode
Px1 mode [FIPx7 mode
Px0 mode [FIPx7 mode

Vi
° x {3 A/B/C/D
° 7~0 1% PA/PB/PC/PD 4LHI% n AN 10 &I

6.2 GPIOHFHFE

6.2.1 HuhkmgE

GPIOZ: il
Hhuhk 5 S HhE AR ps¥24
0x5000_E000-0x5000 EFFF 0x5000_E000 GPIO APBO
GPIOF 7w fm A Hi L
% kil AT B A4 R B FE (bit) SAE R
0x00 PA_IOD 32 0x00000000
0x04 PA BSR 32 0x00000000 GPIOA
0x08 PA_CON 32 0x0000AAAA
0x10 PB_IOD 32 0x00000000
0x14 PB BSR 32 0x00000000 GPIOB
0x18 PB_CON 32 0x0000AAAA
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0x20 PC IOD 32 0x00000000
0x24 PC BSR 32 0x00000000 GPIOC
0x28 PC_CON 32 0x0000AAAA
0x30 PD_I0OD 32 0x00000000
0x34 PD_BSR 32 0x00000000 GPIOD
0x38 PD_CON 32 0x0000AAAA
0x40 PA_ L MODE 32 0x00000000
0x44 PA H MODE 32 0x00000000
0x48 PB_L MODE 32 0x00000000
0x4C PB_H MODE 32 0x00000000 PX MOD
0x50 PC L MODE 32 0x001FIDIC E
0x54 PC_H MODE 32 0x00000000
0x58 PD L. MODE 32 0x00000000
0x5C PD_H MODE 32 0x00000000
0x80 INTP_TYPE 32 0x00000000
0x84 INTP_SRC 32 0x00000000 INTP
0x88 INTP_STAT 32 0x00000000
6.2.2 HEFFH (Px_10D) (x=A..D)
31:16 15:8 7:0
T Eg px_datin px_datout
Bit Name W/ Description
R

31:16 rsvd RO SiiteA

15:8 px_datin RO GPIO A-D i N a7 7 4%

7:0 px_datout RW GPIO A-D iy th s a7 17 4%

VE: (7 B\ R UL /R o X R N0 3R AR, [15:8 0N ik, il
[7:0 8 T AF X 2 31 i 14 L

6.2.3 Ei/ENHEAE (Px_BSR) (x=A..D)

31:16

15:8

7:0

T

px_bit clr

px_bit_set
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Bit Name W/ Description
R
31:16 rsvd RO T
15:8 px_bit_clr GPIO A-D Xf 3. bit BALZF A7 A%, A
f) bit 5 1 B, pa_datout XtRif bit A7
7:0 px_bit_set WO GPIO A-D Xf IV bit BALZF A%, XS B
¥ bit 5 1 B, Px_ODR XS bit fr#E 1

FE: ARXENLIPx _TODRIME )/ \ Ak th #2820 a8 BALANE AL

6.2.4 |2 1759 (Px_CON) (x=A.D)

31:16 15:0
T px_con
Bit Name W/ Description
R
31:16 rsvd RO Wig
15:0 px_con RW GPIO A-D Xf 8% bit S A/ RE, NHIH

BELAE A2 1) 5 A7 8%«
00 : fN, ANEFEFNHHERE;
10 = BN, PR AR

11 : %,
R, 1EN ADC fN O, AZiZdsifr
Eill

VAR A7 ST REALGPIOM PR, BR2Bickl 5 OE T Nt o T
SN, 20855, RURIN TR, B RS RS R TR

6.2.5 GPIO A-D [3:0] X7 fF4% (Px_L_MODE) (x=A..D)

e px1_mod TR px0_mod
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Bit Name W/ Description
R
31:3 rsvd R T
0 0]
29:2 px3_mod R PEW, 6.1.5 1/0 ThREE H
4 W
23:2 rsvd R T
2 0]
21:1 px2_mod R PEW, 6.1.5 1/0 ThREE H
6 A\
15:1 rsvd R T
4 0]
13:8 px1_mod R PEW, 6.1.5 1/0 ThREE H
W
7:6 rsvd R Tl B4
0]
5:0 px0_mod R VENW 6.1.51/0 Thee & H
A\

T ZAAF AN T GPIOH /R MU AL 5| BT a6t 2 A 1 1t

6.2.6 GPIO A-D [7:4] BXZFF4% (Px_H_MODE) (x=A..D)

3 3 2 2 2 2 2 2 2 2 1 1 1
1 0 9 8 7 6 3 2 1 0 9 8 7
T px7_mode T px6_mode
1 1 1 1 1 1
5 A 3 5 . 0 7 6 5 4 3 2 1
T px5_mode T px4 _mode
Bit Name W/ Description
R
31:3 rsvd R S04
0 o
29:2 px7_mod R PEW, 6.1.5 1/0 ThREE H
4 W
23:2 rsvd R T g
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21:1 px6_mod R PEW, 6.1.5 1/0 ThREE H
6 W
15:1 rsvd R TiiEd
4 0]
13:8 px5_mod R PEW, 6.1.5 1/0 ThREE H
W
7:6 rsvd R TiiEd
0
5:0 px4_mod R PEW, 6.1.5 1/0 ThREE H
W

T ZAAEA RN T GPIOHE 73 e VU A7 5| BT ARt 2 e 1t

6.2.7 R E a4 (INTP_TYPE)

3 2 2 2 2 2 2 2 2 2 1 1 1
1 9 8 7 6 5 3 2 1 0 9 8 7
. int3 t int2 t
il FE e
ype ype
1 1 1 1 1
9 7 6 5 4 3 2 1
5 3 2 1 0
. intl t int0_t
it ’E e
ype ype
Bit Name W/ Description
R
31:2 rsvd R T
6 (@)
252 int3_type R T 3 SR e A Reda I A -
4 W 00 : AF=Erlr; 01« BT
10 = FREEHB 11 o X
23:1 rsvd R Tl e
8 (o)
17:1 int2_type R BT 2 SRR R A R A A
6 W 00 : A=l 01 @ BT,
10 = N 11 . XS
15:1 rsvd R T
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0 o)
intl_type R HrlT 1 2B R A e A
9:8 W 00 : A=l 01 @ BT,
10 = FEEATHB 11 X

7:2 rsvd R Tl e

o)
1:0 int0_type R T 0 K7 R A8 BB Ao :

w

00 : AFEAEdl; 01« EFHASIT
10« FFRWEHW 11 - XA W

VE: %A AE g TRk W 5 2K

6.2.8 N E A A7y (INTP_SRC)

3 3 2 2 2 2 2 2 2 2 2 1 | |
1 0 9 8 7 6 4 3 2 1 0 9 8 7 6
Tiied int3_src Tiied int2 src
1 1 | | 1 1
5 A ; 5 . 0 8 7 6 5 4 3 2 1 0
Tiied intl _src il ed int0_src
Bit Name W/R Description

31:29 rsvd RO SiiteA

28:24 int3_sre RW T 3 SRR PEAT A7 3
5'h1f-5'h18 : PD[7]-PD[0]
5'h17-5'h10 : PC[7]-PC[0]
5'h0f-5'h08 : PB[7]-PB[0]
5'h07-5'h00 : PA[7]-PA[O]

23:21 rsvd RO TiEE

20:16 int2_src RW HT 2 SRR B AT A7 38 -
5'h1f-5'h18 : PD[7]-PD[0]
5'h17-5'h10 : PC[7]-PC[0]
5'h0f-5'h08 : PB[7]-PB[0]
5'h07-5'h00 : PA[7]-PA[0]

15:13 rsvd RO T Eg

12:8 intl_src RW HT 1 SRR BT A7 A

5'h1f-5'h18 : PD[7]-PD[0]
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5'h17-5'h10 : PC[7]-PC[0]
5'h0f-5'h08 : PB[7]-PB[0]
5'h07-5'h00 : PA[7]-PA[0]

7:5 rsvd

RO

T

4:0 int0_src

RW

HT O SRR IE BT A7 4
5'h1£-5'h18 : PD[7]-PD[0]
5'h17-5'h10 : PC[7]-PC[0]
5'h0f-5'h08 : PB[7]-PB[0]
5'h07-5'h00 : PA[7]-PA[0]

VE: AR Tk Bk T B, S AN ] — BRGPIOH T 1 4%
0x1f-0x00%] F-42H324 5| il

6.2.9 WrIRSTAE (INTP_STA)

3 3 2 2 2 2 2 2 2 2 1 1 1
24 16
1 0 9 8 7 6 32 1 0 9 8 7
int
int2_
TR e 3s TR
stat
tat
1 1 1 1 1 1
9 8 7 6 5 4 3 2 1 0
5 4 3 2 1 0
int
int0_
TR s TR
stat
tat
Bit Name W/ Description
R
31:1 rsvd R e
6 o
24 int3_stat W 3 RE R, HAERS | N TR
C 3RE:
0 : AR/&AEPW: 1 AT
23:1 rsvd R e
7 o
16 int2_stat W b 2 ARASTFAEES AFNIZALE 1 RHEER ik
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C 3R
0 = ARFf7AESW: 1 PPAETE
15:9 rsvd R e
(0]
8 intl_stat W b 1R AEE AFIZALE 1 SRR ik
C 3R
0 = AR7AESN: 1 AR
7:1 rsvd R T
0]
0 int0_stat 4 T 0 RS TFAEAS, UIZALE | BE R
C

3ORES:
0 : R/F=Arlr; 1. AT

T %A SR TR TP IR

A IZhEe .

SERFIBE (RTC)

WAl di A A s BN P WS, B 1 s R Ay
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7 RTC{E/

SN IR B — ANRSZ A E I 8% . RTCRASANA —4DES U 8 . RTCHEBMIRTCAR
KL B A A AL T AON HLE I

YE: WHZFFRTC 5811 H#HRTC->CCVR) (A F 217 7 GEHL B &5 HA MG, 20 AT Rt
HIRTC 7 M AR S e B2 1 1. I USYSCFG->RTC DIV VAL#/NEELF, FE70x01 .

7.1 RTCEAEVLH

RTCT/r A #2477 4sRTC_DIV_VAL (HEFEE1) , @it PLR A A0k e - Eas e o
F(rtc_clk)=F(LFCLK) / (RTC_DIV_VAL+1)

WA Bl 2 32.768kHz (LFCLKD , XA A74% 5 A0x01 R 3R45 A HI(1+1)/32KF»
GHIERSR

HAE R

SYSCFG->RTC_DIV_VAL = 0x]1

RTC->RTC_CMR = 16384;//1s/=E— Ik H b //

RTC->RTC CLR= 0x0;/HI4A{H 7517 %%, CCVRESLCLRAA MRS Fids, v DU F#E XY
i I T AR R0 4

RTC->RTC_CCR = 0x05;

time = RTC->RTC_CCVR; //EEHRTCHIHEAME

7.2 RTCHE%

7.2.1 HuhkRsgt R

RTCH: 3
Hodik 76 FE 4 A% N5
0x5000_D000 - 0x5000 DFFF 0x5000 D000 RTC APB0
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RTCH {7-a i 1 Hu bl
i B Mk GRS RN FElE (bit) EROAL
0x00 RTC_CCVR 32 0x00000000
0x04 RTC_CMR 32 0x00000000
0x08 RTC_CLR 32 0x00000000
0x0C RTC_CCR 32 0x00000000
0x10 RTC_STAT 32 0x00000000
0x14 RTC_RSTAT 32 0x00000000
0x18 RTC_EOI 32 0x00000000

7.2.2 RTCHAiH#Z F4% (RTC_CCVR)

31:0
rtc_cmr
Bit Name W/ Description
R
31:0 rtc_cmr R When read, this register is the current value of
0] the internal counter.

This value always is read coherently. Bits from
RTC_CNT_WIDTH

to 31 are read as 0 when RTC_CNT_WIDTH
is less than 31.

7.2.3 RTCIHILACA 74 (RTC_CMR)

31:0
rtc_cmr
Bit Name W/ Description
R
31:0 rtc_cmr R Interrupt Match Register. When the internal
W counter matches thisregister, an interrupt is

generated, provided interrupt generation
isenabled.When appropriate, this value is
written coherently. Only when allthe bytes are
written is the register used by the interrupt
detectionlogic. Bits from RTC_CNT_WIDTH
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and above are read and written
as 0 when RTC_CNT_WIDTH is less than 31.

7.2.4 RTCIt## 7 74 (RTC_CLR)

31:0
rtc_clr
Bit Name W/ Description
R
31:0 rtc_clr R Loaded into the counter as the loaded value,
w which is written

coherently. Bits from RTC_CNT_WIDTH and
above are read and

written as 0 when RTC_CNT_WIDTH is less
than 31.

7.2.5 RTCit# a8z ai /74y (RTC_CCR)

31:4 3 2 1 0
g rtc rtc rtc_ rtc
we en mas _ie
n k n
Bit Name W/ Description
R
314 rsvd R g
o
3 rtc_wen R Optional. Allows the user to force the counter
W to wrap when a match occurs instead of
waiting until the maximum count is reached.
0 = Wrap disabled
1 = Wrap enabled
This bit is writable only when
RTC_WRAP_MODE = 1.
2 rtc_en R Optional. Allows the user to control counting in
w the counter.
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0 = Counter disabled
1 = Counter enabled
This bit does not exit if RTC_EN_MODE =

0. Internally, the counter always is enabled.

1 rtc_mask R Allows the user to mask a generated interrupt.
W 0 = Interrupt unmasked
1 = Interrupt masked
0 rtc_ien R Allows the user to disable interrupt generation.
W 0 = Interrupt disabled

1 = Interrupt enabled

7.2.6 RTCHWREZ 4% (RTC_STAT)

31:1 0
TR rtc_stat
Bit Name W/ Description
R
31:1 rsvd R FiEd
o
0 rtc_stat R This register is the masked raw status
o) 0 = Interrupt is inactive
1 = Interrupt is active (regardless of polarity)

7.2.7 RTCHIIEMREZGFS (RTC_RSTAT)

31:1 0
i rtc_rstat
Bit Name W/ Description
R
31:1 rsvd R g
o
0 rtc_rstat R 0 = Interrupt is inactive
0) 1 = Interrupt is active (regardless of polarity)
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7.2.8 RTCH W5 ZF /74 (RTC_EOD

31:1 0
T rtc_eoi
Bit Name W/ Description
R
31:1 rsvd R g
o
0 osc32k cal word R By reading this location, the match interrupt is
0] cleared. Performing read-to-clear on

interrupts, the interrupt is cleared at the end of

the read.
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8 &I (WDT)
8.1 &I IMIHMZ 8

B 1A B FHPCLKAE M,  BIA 100 A5 BB AR 25 FPLCK B £ 0%
8.2 i1#%F (Counter)

I %%% (DWT CCVR: Watchdog Timer Current Counter Value Register) Ai#iiit
Kok, ETHEGERE B PR E R B R AUE N0, AT T EEBIONT, B IR e A A
RGN I

TARERWE A TG T, EF T EER S 1 EIon, S/ AE T ik, JfE
BE I EE R TscE, AR ERGEL. HEET IS ST RIS,
FH P 2B G T B0 2 A 3R AT MR B I AL R, BRI DO R 005, KGR ES AL,

F P AT DA R AR AL RT RN %), Wil e EE 748 (WDT_CRR: Counter
Restart Register) 50x76, RKEBEITEE AT E. TE R MR ERAE

8.3 B IE (Timeout Period Values)

BT i fEFWDT _RLD (Watchdog Timer Reload Value Register) £R4%, F/n]
DU 1% A AF 2R B E S T I A i E] . X WDT CRRZ7 A7 5% 5 0X 7645 X DWT _CCVR%F
A7 a B B OB TIORAE, 58 BRI HR A

8.4 JAHEII¥# (WatchDog Enable)

EIIIF A A T I %7745 (WDT_CR: Watchdog Timer Control Register) i, 4
WDT_CR[0] = I & HFF 5 . B IRMERETT A e ek ok Ml mlildid S ALE T IS HeoR 5% M
I,

8.5 RLENI/FWr (System Resets)

&I S22
WDT CR[1]=0: RGEEAH
WDT CR[1]=1: iz
ARG E A
IR T EEI0E, RGOSR AL,
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A

A T EEE S 1O B, 2= B Tl CRTEAA T B RR NMD , JF
HEE VTR BT, HARPERFEA. WEE T ITHEE ST b4,
P A AE B0 AR v AT VRO B P T AR B AR, A5 WITELR IR B E 0, RS AL,

BATER W E T, B 7 ESEE R R (EE A VS 4h, e nT s
THERE TR bR 10 58 B .

& AR T AT DL BA R R S B

1. EEEIMIHEE R
XfWDT_CRRAFAE#:50x76)5, fFH S WDT RLDZ A7 # HI{EN#EDWT_CCVR
AT, SRS AR

2. WE b EER A4 (WDT_EOD
XTWDT_EOIZ A7 25 EAT B AE TR E 1100 Widsic .

8.6 FfFasiid

8.6.1 Huh-mLgtFE

WDTH: 51 %
bty el Sk LiN%a PSR2
0x5000_C000-0x5000_CFFF 0x5000_C000 WDT APBO
WDTZi A7 # A% ki 51 55
e ik TFAT AR AR %% (bit) A
0x00 WDT_CR 32 0x00000000
0x04 T 32 0x00000000
0x08 WDT_CCVR 32 0x0000FFFF
0x0C WDT_CCR 32 0x00000000
0x10 WDT STAT 32 0x00000000
0x14 WDT_EOI 32 0x00000000
0x18 T 32 0x00000000
0x1C WDT_RLD 32 0x00000000
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8.6.2 Al Mzl &fi4 (WDT_CR)

=« Name: Control Register
= Size: 32bits
= Address Offset: 0x00

= Read/write access: read/write

31:2 1 0
WD
RM
T TE
oD
N
Bit Name RW Description
31:2 i - BEARAEIR [E] 0
1 RMOD RW Response mode

R A I R AR

0= FHERGEN

1= 55 1 Y& T VB A R geh b, 55 2 & T 1
I P AR BT ARTE R, ARG R AL

SAE: 0x00

0 WDT EN RW WDT enable
A eI AL B TR REIT B SR sk i, &
Ge R AL T e .

0= F&I1xKH
1= FT I A
SAE: 0x00

8.6.3 FHIMitHus: (WDT_CCVR)

= Name: Current Counter Value Register
= Size:32bits
= Address Offset: 0x08

= Read/write access: read

31:0
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WDT_CCVR
Bit Name RW Description
31:0 WDT_CC R XL TFAF A AR A, SR E i U 2000 N -4
VR 150
SAifE: OxFFFF

8.6.4 Al #i#sEE % F4 (WDT_CRR)

= Name: Counter Restart Register
= Size: 32 bits
= Address Offset: 0x0c

= Read/write access: write

31:8 7:0
TR WDT_CRR
Bit Name RW Description
318 il - BEARAEIR [ 0
7:0 WDT_CR w A T EERT A EEME, AL AMERE,
R BN FUE0XT6. X% A7 25 R (490
SA{E: 0x00

8.6.5 AHIMTWIRGSHF4: (WDT_STAT)

» Name: Interrupt Status Register
= Size: 32 bit
= Address Offset: 0x10

= Read/write access: read

T pe S
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—

Bit Name RW Description
311 e - BERAEIR [ 0
0 STAT R Interrupt Status

AL TR E T IR S
1= & [ Vi

0= &I IHlrR> 4
HAL{E: 0x00

8.6.6 &l MhWrigkarfr4 (WDT_EOD

= Name: Interrupt Clear Register

= Size: 32 bit

= Address Offset: 0x14

= Read/write access: read
3 3 2 2 2 2 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 6 5 4 3 2 1 0 9 8 7 6

T B

Tiied 0

Bit Name RW Description
311 T B - EEHRAEIR A 0
0 EOI R Clears the watchdog interrupt

ERRE T, FFEEET I (WDT_CCVR).
HA{H: 0x00
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8.6.7 Al MIILEE % /74y (WDT_RLD)

=« Name: RestartLoad Register
= Size: 32 bits
= Address Offset: 0x0c

= Read/write access: write

31:0

WDT RLD

Bit Name RW Description
31:0 WDT_RL RW BNEITILECE, &I ITHEEA RN EN B3R
D L

202012 V1.8

WA, BALLF #6271, $£25971




wisesun AisEREeAEREAE
% “ =] i1 13 Shenzhen Qianhai WiseSun Intelligence Technology Co. Ltd. WS 8 1 O O

9 EmEE (TIMER)
9.1 EmERMHEN

2 /> Timer H.76, FANHICEE 2 MESLER % (Timer0, Timerl), 3t 4 /NMEB 2.
4 ANTE I B WA, REA TE I AR A 1 A

SE I 2K H e R 0T R

55— Timer $LIGHE B 2% 3CRF PWM A0

{8 PCLK B3 4y 5 B 25 I e

9.2 SEN]ERHMSEHT B
2 OS2 AN B FHPCLIGHE,  E 52 IR SN 5 451 25 T-PCLK A eI 5
9.3 @M e %

9.3.1 EHIE I &% 1AM

7E H g7 (free-running) FH 72 X (user-defined) xR, XEmfasffiae /51 40E H
TimerNLoadCount 7 £ 5 A o

A e AR IR N -

F P UK Cuser-defined) -
5E I 25 114518 % A\ TimerNLoadCount 27 /745 B B - A3 F A By DL AR [ 5 I 8] 1Y)
SE I a T

HHiz171#i0 (free-runing) :
SE I BT EUE SN ARV R AE, RPOXFFFFFFFF. 16 5C 8877 A bt G i 8 iH 4
FRTHECEN0) B A AT DA PR g AR A LR E I s T o A, I A R AR T
T AR S TS B ONOXFFFFFFFFIE 1A R4, (HAR S P il .

9.3.2 lfrkbat

EN 2R A W s, F A PLE I 5 TimerNEOTEE TimersEOLEE AT SR /E 175 14 78 B 2% rh iR

TimerNEOL: i KR b I 4% o Wrdli_E R IR, BERASE 4% 0 WHis R .
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TimersEOI: i B 1% & I 8% Lt HP A E I g TP IR, B I 45 B Io i) 2R s BR A

9.4 PWMAHER

Timer0 M¥.JG5E i 25 Timer0f Timer 1 /] R FE = A PWMAE 5 .

4 J 15 % TimerNControlReg FHPWM UL RO A1 HoE i 2840 F H P e RS, i 8
BEAPWM TAERE. BEIFPWM i TimerNLoadCount2 1 TimerNLoadCount 25 77 %% 73 il 42 il 71 L
S R AR LT S A i e

941 PWMTfERE

¥ 7€ TimerNControlRegH PWMAL A “17 15 7 Modehi A<17,  E I 288 585 TA/E/EPWMAL
ﬁ o

9.4.2 PWMJIH & 55 HLikE

PWMIE S48 [ i 2 b mT o AR 77 AT i & -
® Width of HIGH period = (TimerNLoadCount2 + 1) * PCLK Period
® Width of LOW period = (TimerNLoadCount + 1) * PCLK Period

9.5 FHHEHRA

9.5.1 Hihkmest

TIMERJ 1151 %

Huhk e ek AR ¥4
0x5000 _A000-0x5000 AFFF 0x5000_A000 Timer(0/1 APBO
0x5000 _B000-0x5000 BFFF 0x5000_B000 Timer2/3 APBO

TIMERXBH: #4783 712
{4 bk AT A TR %5 (bit) A
0x00 Timer1LoadCount 32 0x00000000
0x04 TimerlCurrentValue 32 OxFFFFFFFF
0x08 Timer1ControlReg 32 0x00000000
0x0C Timer1 EOIL 32 0x00000000
0x10 Timerl IntStatus 32 0x00000000
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0x14 Timer2LoadCount 32 0x00000060
0x18 Timer2CurrentValue 32 OxFFFFFFFF
0x1C Timer2ControlReg 32 0x00000000
0x20 Timer2EOL 32 0x00000000
0x24 Timer2IntStatus 32 0x00000000
0x28 - 0x9F TiEE x 30 32x30 0x00000000
0xA0 TimersIntStatus 32 0x00000000
0xA4 TimersEOI 32 0x00000000
0xA8 TimersRawlIntStatus 32 0x00000000
0xAC T B 32 0x00000000
0xB0O TimerlLoadCount2 32 0x00000000
0xB4 Timer2LoadCount2 32 0x00000000

9.5.2 HzhE#FHITEE (TimerNLoadCount) (N=0...5)

=« Name: TimerN Load Count Register
u Size: 32 bits
= Address Offset:

for N=1, 0x00

for N =2, 0x14

= Read/write access: read/write

31:0
TimerN Load Count
Bit Name R/W Description
31:0 TimerN R/W
Load AW H BNEE] TimerN Hit4.
Count

9.5.3 HAZhE#ITHEE2 (TimerNLoadCount2) (N=0...5)

= Name: TimerN Load Count Register 2
u Size: 32 bits
= Address Offset:

for N =1, 0xb0
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for N =2, 0xb4

= Read/write access: read/write

31: 0

TimerN Load Count2

Bit Name R/W Description
31:0 TimerN R/W 458 N 88 TARE PWM U i, A58 B shind 2
Load TimerN 1140, 2% EHE %R TimerN #, fELETT
Count2

HoHIE] PWM far th OR45 e T

9.5.4 4EiiTE#i{E (TimerNCurrentValue) (N=0...5)

= Name: TimerN Current Value Register
u Size: 32 bits
= Address Offset:

for N =1, 0x04
for N =2, 0x18

= Read/write access: read only

31:0
TimerNCurrentValue
Bit Name R/W Description
31:0 TimerN R TimerN 41 1+ %5fH -
CurrentVa
lue

9.5.5 ZH#i274s (TimerNControlReg) (N=0...5)

= Name: TimerN Control Register

= Size: 32 bits
= Address Offset:

for N=1, 0x08
for N =2, 0x1C

= Read/write access: read/write

202012 V1.8
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3 3 2 2 2 2 2 2 2 2 2 2 1 18 1 16
1 0 9 8 7 6 5 4 3 2 1 0 9 7
T
1 1 1 1 | |
5 A 3 5 . 0 9 8 7 6 5 4 3 2 1 0
M
P Int En
TiEH W| Ma z ab
M sk le
e
Bit Name R/W Description
31:4 T Eg -
3 PWM R/W PWM {ffefL:
0-PWM # K 4]
1-PWM T IF
2 IntMask R/W o W B AT
0-rH 4TI
17 7 B i
1 Mode R/W i 58 I AR AR
0-H Hiz 715 (free-runing) :
1-F P e U (user-defined) -
0 Enable R/W SE I A REAL «
0-5% 1]
1-4TJF

0.5.6 ISR (TimerNEOI) (N=0...5)

= Name: TimerN End-of-Interrupt Register
= Size: 32 bits
= Address Offset:

for N=1, 0x0C

for N =2, 0x20

= Read/write access: read only
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31:1 0
Timer
T
NEOI
Bit Name R/W Description
31:1 g -
0 TimerNE R XPAZAL ARG FR E I a5 Weikas . IR EHEDS 0
Ol
9.5.7 ThWRIRAFAFEE (TimerNIntStatus)  (N=0...5)
=« Name: TimerN Interrupt Status Register
= Size: 32bits
= Address Offset:
for N =1, 0x10
for N =2, 0x24
= Read/write access: read only
31:1 0
TimerNIntStat
ey
us

Bit Name R/W Description
31:1 iR -
0 TimerNInt R JE N B R WTAR AL, 8 I AR A R A 1.
Status

9.5.8 &R WIERFF T4y (TimersEOD

= Name: Timers End-of-Interrupt Register

= Size: 32 bits

= Address Offset:(0xa4

= Read/write access: read only

%A 2R A 32 TimerNControlReg H IntMask 7 520, 24 7€ I 28 T HUE THECNO0 J5 0 R AL B <17,

202012 V1.8
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31:2 1 0
i Time Time
N 1 N 0
Bit Name R/W Description
31:2 T -
1 TimerN_1 R SE I 2§ TimerN_1 FRHWrbR &AL, 58 I &8 7= A4 rh iz b A
“17,
0 TimerN_0 R SE N 4% TimerN_0 HIKibR 47, & I a8 A bz

“1’7
o

9.5.9 2FETHIREHFSE (TimersRawlntStatus)

= Name: Timers Interrupt Status Register
u Size:32 bits

= Address Offset:0xa8

= Read/write access: read only

% AT P BT bR EAEAS 32 %5 1728 TimerNControlRegH IntMask 52 1]

2317 25 TimersIntStatus [ {E /& &5 17 78 TimersRawIntStatus & IntMask Ji5 HfH . 24 TimersIntStatus

ML E“1”, Timer[[CPUK H FHIKriE K.

31:2 1 0
Hie Time Time
N 1 N 0
Bit Name R/W Description
31:2 T Eg -
1 TimerN_1 R FERS 25 TimerN 1 JR R WiAR 47, & 2877 4 WrizAr
0 TimerN_0 R SE I 2§ TimerN_0 JEA bR EAL, 58 I 287 4 Wiz fr
2020/12 V1.8 FBUIT A, R BT 69T, 34259171
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10 UART/E A

I A OR 22 (UART)SAE 7 —Fh 35 19592 5486 F TR HENRZ 5325 47 i i 20
ANER VA% 2 TR HEAT S X T B 2C # . UARTH FH 7 36 A 23 HRAL 58 YO Rl (R D R SR e %6
HH S PUCR ZR(UART) SRR @S . XWCLIEME, AR CTS/RTSHE:AE.

10.1 B/ KIZFIFO

10.1.1 U/ RIEFIFOAN 4

UART#M& A] it B FHFIFOIEATWUR B - 55 NUARTAMA A GL 35 16bytes FI SR A7 120K
R IEFIFO.

10.1.2 B2/ R IEFIFO

L P EREFIFOJG, CPU'S THRAF AT & OB 1 CR A7 2 KX FIFOHY, UARTAMEFELICEIH)
B o (A7 2 BULFIFOH . P AT LB UARTIR S ZF /788 (USR) Z5AH 35 A7 283K BXFIFO
A R E BFIFOIRTS . 0 n] ARG BUARTH W, W fERFE 264 N M CPU™ A HilbiiE K J5
A FEFIFOH 404

10.1.3 #EM/ K IEFIFOH W i H]

il 2 BB TG

F P T FHFIFO#2 il 27 A7 2% (FCR) BH T L 521 35 A7 2R 0 B 36U/ X FIFO A4 b 7 fid
FRE . 43U/ KX FIFO 1 1 B0 1 2 B8 ARG 2 il R 0F 82 A5 B AU FIFO o T

FENCFIFO 1 W -

FIFOM 3 i, ERBFIF Wi g, 4EUFIFO P #2050 1 A5 L A2 15 0 B )5 R 20
EEE R Gl T

RIEFIFOH T :

FIFO#% )i F, ETBEIF I A8, H H AT 2 FE THREF Wi s BE(IER[7] = 1), 4K IEFIFO
S ) A G A T AL o A R T AT s TP T R BRI R R T A R <A
I

10.1.4 IR/ RIEFIFO VT i) # =

UARTAMKARMEFIFOVS AR 2, 2R =0 TR . ZEFIFOVT 44, CPURS £
FIFORAT S5H4E, X KIEFIFORATIR AR
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HEN V7 1A
FAR[0] = 1, FIFOVj [#i3 (FIFO Access mode) {#REFT I, M8 AEHTIT G K ik AU FIFO
WREAHE 2
RIEFIFOPR :
FEFIFOV MR, 5 A B RIEFIFOH FEHR AN A AR I%, e — B TR E K ik
FIFO. H 7] LIS X TFR 27 A7 a5 AT SLEXFIFOH #c4,  FH -4 1) IR 1
BRFIFOIIR :
AEFIFOVT MR T, F /il i ARFW(Receive FIFO Write) 2717 %5 B4 [ 22U FIFO H
HNEWE, HAHREW[OIH TN R 0 7= 42, REW[SH TR g4t i 2k . #die
A DL B2 FIFO IR 1 [E152 . B F7EFIFO VS AR N IR AR e 1k, Bt AR 4 A
NENEHEIFIFO, oy sha I

10.2 UARTHM I 4
UARTAMEE 4 N 3 PCLK R fiE, RPUARTAM AR 4 45 R 45T PCLK I 4 45 2 .
10.3 7 (Interrupt)

UARTAME A 5, 7 AT LSS TIR 77 A7 #5 SR B W 28 2
UARTAME AI P2 A b R R 4 R

Modem IR 75 H 7

IR AF A

BWE A Soh

Line fRZS A Wy

UART 1=+ 7

TR TR v

10.4 TR THREH ¥ (Programmable THRE Interrupt)

UART#MA A] LLIE I 4w FE THRE A WA 2R sz 30

THREH Wi x5 58 O R U0F -
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THRE It A 4w FETHRE A 7452 2 FIFO{§ifE THREF Wi {# g
fiihe (IER[1])
(ER[7])

Te T ”
THR 27748 A 2 ) x J

A
THRAKIXFIFOF) x 3 7
NI A R
FIBFIFO% I BiE N N N
BT 1 E B AR I

7 A T

KIKFIFOR] & B I (FCR[5:4]D) F:

m empty
m 2chars
m /4 Full
m 2 Full

10.5 DMAY F

UART/MEA# FHDMAT) B8 AT LA 10k > R Ge b, S mBdi e A . 8 NUARTYME
AT LA 2 DMAGHIE, 7351 F R BSOR A IR 345 o
UARTAME A FHDMA ZhRERT 7T LLE #6275/ FHUART FIFO. 7EAMEFIFIFOfS L F, UART
TERRUCR 58 BSR4 )5 1RIDMAK Hi i 3K o FHFIFOTE 0L T, UARTTE BRI FE/ K IEFIFO
Hh AR B AL R PR JE AEDMA KR SR HIMUARTHE A 72 P DMARE 2 P i
UARTHEHE 729 Al DMARE R :
DMA#EE0: FIFO#E M| f7#% (FCR) bit3EO
DMAE1: FIFO# |3 f7#% (FCR) bit3 &1

10.6 Ffrasfiid

10.6.1 Hihkpk 5 3£

UARTx (x=0...1) FEHuihbz)3
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Hh Y F bk AR JS¥2s
0x5000_1000-0x5000_1FFF 0x5000_1000 UARTO
0x5000_2000-0x5000 2FFF 0x5000_2000 UARTI APBO

UARTH A7 # i A Hidik 51 3%
% kil AT A4 R P E (bit) SAE
0x00 DLL/THR/RBR 32 0x00000000
0x04 DLH/IER 32 0x00000000
IR = 0x00000001
0x08 IIR/FCR 32 FCR =
0x00000000
0x0C LCR 32 0x00000000
0x10 MCR 32 0x00000000
0x14 LSR 32 0x00000060
0x18 MSR 32 0x00000000
0x1C SCR 32 0x00000000
0x20 LPDLL 32 0x00000000
0x24 LPDLH 32 0x00000000
0x28 T 32 0x00000000
0x2C T 32 0x00000000
OCX3O'OX6 SRBR/STHR 32 0x00000000
0x70 FAR 32 0x00000000
0x74 TFR 32 0x00000000
0x78 RFW 32 0x00000000
0x7C USR 32 0x00000006
0x80 TFL 32 0x00000000
0x84 RFL 32 0x00000000
0x88 SRR 32 0x00000000
0x8C SRTS 32 0x00000000
0x90 SBCR 32 0x00000000
0x94 SDMAM 32 0x00000000
0x98 SFE 32 0x00000000
0x9C SRT 32 0x00000000
0xA0 STET 32 0x00000000
0xA4 HTX 32 0x00000000
0xA8 DMASA 32 0x00000000
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10.6.2 #E i fF A 474 (RBR)

=« Name: Receive Buffer Register
= Size: 32 bits
= Address Offset: 0x00

= Read/write access: read-only

RBRZ 7 a8 LA UDLABLLARAIEO)S 4 7] LA ] .

1 1 1 1 1 1
5 4 3 2 1 0

e Receive Buffer Register
Bit Name R/W Description
7:0 Receive R W 72
Buffer UARTAMEAE A BT TS .
Register UARTSMB RN BUOHAR 5 » LSR5 47 35 HDRBLE 17,

FEAEFIFOREA T, A S S B A48 2 4 T ke i i)
HRE s, e R

FEFIFOREA T, Hr Wl tl CRAFAEFIFO KL . 4
FIFOLAIH, JoSEHUS B 2ot B30, I Aeid th
PR

SAE: 0x00
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10.6.3 RiE R4 (THR)

=« Name: Transmit Holding Register
= Size: 32 bits
= Address Offset: 0x00

= Read/write access: write-only

THRZF 1728 R A 4 DLABH SR 1E0 )5 A4 AT LT 1] .

1 1 1 1 1 1
5 4 3 2 1 0

TR Transmit Holding Register
Bit Name R/W Description
7:0 Transmit \W% KRIEBE S A7
Holding UARTAMEAE H AT AT R IS H0 -
Register FEAFFIFORER, ¥ %R IF (THRE) B 17, &

EHAR AR AT, BRI RFEAL (THRED 5407,
RIEBAR AN

FEFIFOREA T, TEFIFOARIK MG T ] LUELE S NHL
5, MFIFO T4k 225 N ks 0k .

SAE: 0x00

10.6.4 74 E A7 #x_im (DLHD

= Name: Divisor Latch High
= Size: 32 bits
= Address Offset: 0x04

= Read/write access: read/write
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DLHZ 7 %% A G fELCREF A28 HUDLABAL B 1 7+ HUARTAZIRE (USRT bitd “H0) B4

G AT

3 3 2 2 2 2 2 2 2 2 1 | |
1 0 9 8 6 4 3 2 1 0 9 8 7 6
Tl
1 | 1 1 1
s 4 3 5 0 8 7 6 5 4 3 2 1 0
T Divisor Latch(High)

Bit Name R/W Description

7:0 Divisor R/W BRFZR I BT AF 2% TR L o
Latch BRF =T NI /(16* 0 SRR 28 25 /7 43 1H), UARTH
(High)

NI BIPCLK S 4 i 1
RS AT AT 25 (DLLFIDLH) (A B B N0, BEHE
REEPOCH], BT .

WEDLHA 728 )5, UARTZ 8N RNt 4h 5, 2
ITHARE BN R A R

SAE: 0x00

10.6.5 Mt #F A7 as_fk (DLL)

= Name: Divisor Latch Low

= Size: 32 bits

= Address Offset: 0x00

= Read/write access: read/write

DLLZ A7 8% R A fELCR %17 23 (IDLABA. B 1 7 HUARTAZ AT ORA (USRT bitd 0D 14

RERE U ]

3 3 2 2 2 2 2 2 2 2 1 1 1 1
1 0 9 8 6 4 3 2 1 0 9 8 7 6
T b

1 1 1 1 1
8 7 6 5 4 3 2 1 0
5 4 3 2 0
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T’ Divisor Latch(Low)
Bit Name R/W Description
7:0 Divisor R/W e ES T e (A
Latch WERE = NI /(1 6% SR R 5 A7 (), UARTAY
(Low)

NI BIPCLK S 4 i 1

PR RN A7 25 (DLLADLH) K % B 80, JkE
BINEPOCH], B OAREE.

WEDLHZAE28 )5, UARTZ S 8N RN B i, 3t
TR B A IR R

SALE: 0x00

10.6.6 H Wi fl g 74 (IER)

= Name: Interrupt Enable Register

= Size: 32 bits

= Address Offset: 0x04

= Read/write access: read/write

IER & 728 R A ELCREF A7 2 HIDLABALIE O 74 7T LAVT ]

3 3 2 2 2 2 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 6 5 4 3 2 1 0 9 8 7 6
TiE
1 1 1 1 1 1
9 8 7 6 5 4 3 2 1 0
5 4 3 2 1 0
P E E E
E
T D L T R
Tire I Tire S S B B
M S . E F
E I I I
Bit R/
Name Description
Y
7 PTIME R/ Programmable THRE Interrupt Mode Enable

202012 V1.8
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Qhwigesun R e WS8100
W I BE THREFF IR 2, IR £ 757 4 THREH W
0 = disabled
1 = enabled
HArfE: 0x00
6:4 i - -
3 EDSSI R/ Enable Modem Status Interrupt
w fE REModem RS Hh T, AISREZEHIZ 157 A ModemeIR &5
Wro LS Ne (MBS T W .
0 = disabled
1 = enabled
HArfE: 0x00
2 ELSI R/ Enable Receiver Line Status Interrupt
W fERELineRA T, AR 15 7 £ Line R 25 1 o
RS Zon1 (LoeMIB e g b b .
0 = disabled
1 = enabled
SAE: 0x00
1 ETBEI R/ Enable Transmit Holding Register Empty Interrupt
W FERERIE T AF A 2 T, FRIEM A 5 7 AR AL W A7 3%
sl 1
R g3 (PLoeMIB e g b .
0 = disabled
1 = enabled
SAE: 0x00
0 ERBFI R/ Enable Received Data Available Interrupt
w fil RE RSB AT R, ORI 157 A s e A
b W AR T R N b (FEFIFOASE S T BRFIFOf
BE) o
h R gon2 (e B se g b - o
0 = disabled
1 = enabled
SAE: 0x00
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10.6.7 T Irhr EF AL (IR

=« Name: Interrupt Identity Register
= Size: 32 bits
= Address Offset: 0x08

= Read/write access: read-only

T FIro T 11D
SE

Bit Name R/W Description

7:6 FIFOSE R FIFO State Enabled
FIFOf R A
00 = disabled
11 = enabled
SAME: 0x00

4:5 il e - -

3:0 1D R Interrupt ID
UARTH bR, X RIAHTSEA CLLRE AR 7R)
0000 — ModemR 7 H It
0001 — ARA A=
0010 — RIL 47457 ik
0100 — FEWCHHE A X ik
0110 — LinetR 25 W7
0111 — fr-rh ik
1100 — FRF R i (YL FIFOfERE)
SFAME: 0x01

S TR, SRR

il Mg 21 ailiie it SR SMLREIES (S
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FoR it
0001 o I
0110 1 LinetR 7 i Bl AR B ELine H DR AS
DR IR . MR R EY e (LSR)
B2 | break
0100 2 BB A AL OFEFIFOE A H : DIEFIFOR =,
Gl BB R S W SRR
Q@FIFOM A . $2 ME 74 (RBR)
WFIFOH (1) 4 = @FIFOfR
1% B BE BME f5 BHUEILFIFO
TR,
WFIFOH %
kb B
BIE LA
1100 2 TR T TEFIFOREA H, #2 IR A
FIFOH A 4 Rk 1745 (RBR)
5 HAE EANE 8
PSS 4 s
IS T P A e AL 3
e
VAL E]: 14N
T HAE ) F
0010 3 RIEFFAEAR T (OIREZF £ %% R R ©
el PTIMEf &0 M3 THR 75 17 7%
(IRE[7]=0) : HHAREICIA K
FORRFF AT A7 28N beula als TG Ui
Galiny R PR A
Q@IREZ {78 5 & IXFIFO
PTIMEf & 1 LR T
(IRE[7]=1) : 5E FAY ik A 18 4 B
RIEFIFO MR KPR 3% A
T BEE R R A I i fiife
Kb (IREZ 1723
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FPTIMEE 1)
0000 4 ModemiR & ModemtR 25 &7 7 25 FEModemith 4 &
HH W P SA=R ez
WS A shE e
e, NICTSHISAS
g5k W
0111 5 A1 A BB UARTHFITRES BEUSRZ 1728
i, S LCRAF
4T 54k
10.6.8 FIFO#% i & {48 (FCR)
= Name: FIFO Control Register
= Size: 32 bits
= Address Offset: 0x08
= Read/write access: write-only
3 3 2 2 2 2 2 2 2 2 1 1
18 17
1 0 9 8 7 5 4 3 1 0 9 6
TiEd
1 1 1 1 1
9 8 7 5 4 3 2 1 0
5 4 3 2 1
X R F
D
FI FI |
RC TE M
TR F F F
VR T A
(o) O
M
R R E
Bit R/
Name Description
W
7:6 RCVR w Receiver Trigger
FRUCFIFO; fish & T BB 15 7€ o
MFRIFIFO H (8 e B e I RIME JG , itk Bl
AR A R .
e BT, I BEH T e Bt nff 5RE
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(fERTC_FCTfERERFIRET) ©
FEDMARE R, FIFOH 45 & fil & R {E /S UART A H
DMAi# K.
PAN A SRR B 22
00 — 1 character in the FIFO
01 — FIFO Y full

10 — FIFO Y full
11 — FIFO 2 less than full

EAE: 0x00

5:4

TET

TX Empty Trigger

FIEFIFOZ [ BRE B0 5E -

MPTIMEfEREFTFFIER[7] = 1), KIXFIFOHHda %% T
BT 1% BECRE At & THRE - B A

{EDMARESUT,  FIFOH %idis Bfid B {5 /R UART K
DMA# 3K .

PAR N SCHRF I BIE SR T

00 — FIFO empty

01 — 2 characters in the FIFO

10 — FIFO Y% full

11 - FIFO % full

SAME: 0x00

DMAM

DMA Mode

TEZSFDMATRE F15 5% F1L# (DMA_EXTRE =NO)
AT FH T 1 2 DMA R 326 17 SR AN 50 SR A5 5 Ao
X

0 = mode0
1 = modd1l

EAE: 0x00

XFIFOR

XMIT FIFO Reset

RIKFIFOE A7 .

A RIEFIFOM ISR B IR 28 RIXFIFO. HAies
fDMA TXIE KA 5 3.

BHelE, mErEEe0”,

HAME: 0x00

RFIFOR

RCVR FIFO Reset
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PEFIFOE A7 .
SALFEFIFOM SRS B IS S HRFIFO. B
fDMA RXiE K5 5K

BVkE, HEAE0,

HAE: 0x00
0 FIFOE w FIFO Enable
1 RERES AN K IXFIFO.
i Re A E 2 3 BRI RIEFIFOE AL
HAE: 0x00
10.6.9 Linef&#l| %7 fF#% (LCR)
= Name: Line Control Register
= Size: 32 bits
= Address Offset: 0x0C
= Read/write access: read/write
3 3 2 2 2 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 6 4 3 2 1 0 9 8 7 6
TiF

D S
L B E P T
T A P ¢} DLS
C P

B S N P

Bit Name R/W Description

31:8 ] - BEHAEIR A O

7 DLAB R/W Divisor Latch Access Bit

DLL 1 DLH 135 #AEff Refr
DLL/DLH 5 H A 27 feas b S, % 1E e
FFox.
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0-5%F A . 52 FH 2 47 25 A

1-%f DLL/DLH #1F

BUE, FRAHEO0.

HHME, T2 USR[OIA 0, B UART #MEAEAOIRES
SAE: 0x00

6 BC R/W Break Control Bit

72 A i break (5 5 BRI %, LB 1, UARTAMK
i SR 2 AT H R R 015 5

FAEEIAEE R (MCR[4]=0) , UARTELR, (MCR[4]
=0) , soutfil HHFIHIFARE . ZAIE0SE 1 1L H o
EFFRECE (MCR[4]=1) , %t fbreak(s 5 H A
R B S, southn B SR H A

SAT{E: 0x00

5 SP R/W Stick Parity

s P AR R A E

4 PEN. EPS. SP % & 1, KRINHHHIZHE 0.

* PEN. SP %% 1, EPS & 0, KIA¥HHZHE 1.
H1AE, %% USR[0]N 0, Bl UART #MEAFE R
0 = disable

1 = enable

HAL{E: 0x00

4 EPS R/W Even Parity Select

BRSO L v

SHAE, 7% USR[0]M 0, B UART SMEALEN IR
0=0dd

1 =Even

HAL{E: 0x00

3 PEN R/W Parity Enable

AR 1 fE

SHAE, FFE USR0]) 0, B UART SMEAFENIRA
0 = disable

1 = enable

SAE: 0x00

2 STOP R/W STOP  Bits
(IR VA6t £ B
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HHME, T2 USR[OIA 0, B UART #MEAEATOIRZS
0 =1 stop bit

1= 24 DLS ' LCR[1:0]=0 i} ¥ 1.5 stop bit, FH:At{E}
74 2 stop bit

S AE: 0x00

1:0

DLS

R/W

Data Length Select

VG DAL O

EHAE, FE USR[0O]N 0, B UART #MEALENRAS .
00 =5 bits

01 = 6 bits

10 =7 bits

11 =8 bits

SALE: 0x00

10.6.10 ModemiZ#ill & fF#s (MCR)

=« Name: Modem Control Register

= Size: 32 bits

= Address Offset: 0x10

= Read/write access: read/write

3 3 2 2 2 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 6 4 3 2 1 0 9 8 7 6
T
1 1 1 1 1 1
8 7 6 5 4 3 2 1 0
5 4 3 2 1 0
S A (¢ (¢
R D
I F L U U
il B T| T
R C B T T
S R
E E 2 1
Bit Name R/W Description
317 T - BARAEIR A 0
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6

SIRE

R/W

SIR Mode Enable
ZLaME AR
HAE: 0x00

AFCE

R/W

Auto Flow Control Enable
H Bz 6E -

0 = disable

1 = enable

HALfE: 0x00

LB

R/W

LookBack Bit

LW R . 12 T

7E UART #R I (MCR[6] = 0),, sout %y b A% 4+
Frr o, sout f i B HE A IRI A2 sin fa N . FEUE
LA BT A R TS T R 1

TEFI P, modem #Hil#i1 A (dsr_n, cts_n, ri_n,
ded_n)Ai%EHE, modem 5 Hil%i Hi(dtr_n, rts_n, outl_n,
out2_n)¥J A #[EIFH 2] modem AN o

SA{E: 0x00

ouT2

R/W

OUT2
Output2 51 Cout2 n) A%,

0= ‘i 1

1= i o

£ LookBack # X H (MCR[4]=1) , out2 n ¥
S, BT B B I A — AN

SAA: 0x00

OUT1

R/W

OUTI
Output] 51 Coutl n) %,

0= %ithiZH 1

1= i o

£ LookBack # 3 H (MCR[4]=1) , outl n ¥
S, B B B IR A — AN

SAfE: 0x00

RTS

R/W

Request to Send
RTC fiith .

2020/12

V1.8

WA, BALLF 8771, $£25971




Fh . f— S N kS =
SUN  RNIETBHEREERAERAT
% !‘EIVI§e 8 3 Shenzhen Qianhai Wiesin Intelligence Technology Co. Ltd. WS 8 1 O O
HAR 7T -

1. BH3hfEARMER (MCR[5]=0) :

AL BB H RTS 51 (Request to Send) % H -
B 1 RTS 51 J% A R0~ (IKH~F) 5 35 0 I RTS
1R RO (R
2. HEREMRE (MCR[5]=1) H. FIFO {#iff (FCR[0]
=D :

ZAAER RTC ffiRehi. B 1 B RTS 5] fd e
FTIF, 1% O B RTS 5] Ve H A 5 G 41 .

RTS 5 [t f~F B 4208 FIFO BB fil k3%, 4
PSR T BIE T RTS 5] % A 20E 7 (kg
), RS T BE T RME R RTS 514 10
B GRp)

H 2hii N
" FIFO RTS Ve
i REC i REC
il % IEE 2
MCR][5] MCR][5] il
=0 =0
fiiRe ok fiResT
] IF IER 2
MCR([5] FCR[0] il
=0 =1
N s H 3hiR
1% Hb:ﬂ 1f Hb?% Tﬁﬁiﬁ
d g Y
MCR[5] MCR[5]
B S FIFO 3¢
Fr
fEREST fEREST
IF IF fifeds
MCR][5] FCR[0] il
=1 =1
SALE: 0x00
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0 DTR R/W

Data Terminal Ready

Ky it gt 4 7 i

GNEAAAIE S 51 B A E K2 A &

0=dtr n T4 1

1=dtr niZ4 0

By st 48 1% T80 modem, UART IS5 57
TEM o

HArfE: 0x00

10.6.11 LinelREFHFE (LSR)

= Name: Line Status Register
= Size: 32 bits
= Address Offset: 0x14

= Read/write access: read-only

Tl

0
N
™
W
~
w
Y
—
(e

T T
E H B F P (o) D
e F
M R | E R
T E
Bit Name R/W Description
31:8 Tiied - BEHERAEIR A O
7 RFE RC Receiver FIFO Error bit

B2 FIFO 45 iR b AT

7E FIFO {f B fI1E L T (FCR[0]=1) , ZAMHTFER
B2 FIFO A /0 — /N BURAA R IR A R, WS
iRBE break JRE
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0= RX FIFO %A #i ik

1 = RX FIFO 4 #i%

FE RS b T 3205 FIFO TH#F B30 FIFO A HA
R T AR OL R, 3 LSR W A7 8% 0.
HA{E: 0x00

6 TEMT R Transmitter Empty bit

D3E FIFO #50F (FCR[0]=0) :

EALA | TR RKIERAL T AERE (TSR) FURIEORIF A7 47
% (THR) [FIFAZ.

@FIFO #:3{ (FCR[0]=1) :

AN 1 FoRKIERR AL A7 4 (TSR) M FIFO [FI

iy

L

\

A
TSR: Transmitter Shift Register
THR: Transmitter Holding Register

AR CL BB, WA 0.
HAIfE: 0x01

5 THRE R Transmit Holding Register Empty bit.

THRE H W6, 4 THRE & 1 B2 filik THRE
(OTHRE H % 0 (IER[7]=0) :

A ISR 78 THR 3K 1% FIFO 2% (FIFO {66 %50
¥ i THR 80K 3% FIFO %t 3] TSR - Hi%A Hi
5 N F| THR B i% FIFO I #< FEZALE 1,
@THRE HIiE 1 (JER[7]=1) H. FIFO {FEEH %L

(FCR[0]=1) :

ZAL T RERE AR R R i% FIFO BME AR IRAE, A
FHTE/R THR A%, Kik FIFO B{E H FCR[5:4]%
SE, MKI% FIFO 1804 &= il K BB S AL E 1,
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AR A B AL, BEART 0.
SAME: 0x01
4 BI RC Break Interrupt bit

R Break 7 Wris H AL
ZAL SRR 7R UART SM %R 75 B % 1) break 7 51)
S8 . AR UART SMHEE] T break 155, break
B 52BN REA LR 0 158, 45 break
55 DR REIT ) 1 IR A AR (R AR LA 1
AEEA
{E UART #E A (MCR[6]=0) , WIRAA 51 IR FF
AV 1N SN B /ST VAN~ 6 VAN s A UL o i
i) 2 A1, iZALE 1.
7 SIR f A (MCR[6]=1) , U154 5] IS4
NHIZ%E 0 Bkih i KT REAa AL B AL RIS
1AL Z A, %A E 1,
7E9E FIFO #&: (FCR[0]=0) :
4 break 15 5 8 7 U %S EE 1
£ FIFO &0 (FCR[0]=1) :
Y break {5 5 84 7 W AR H AL T A S THES A7 B B
ATA=
T
FEHAR FIFO T4 AT 0 U8 8] — > break {55,
2774 FIFO i #k. B, %525 40 it o B In 45 5,

BB B, WU RS B BL K break 15 5 #OR A £ 5
% LSR A 8% A1H 0.
SAI{E: 0x00
3 FE RC_ Framing Error bit

R P AR VA
AL T HR R B RO R AR IR . 2 UART 4b
TR SAS S BIAG R A5 LE AT 237 AR i 1%
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£ FIFO iy, RS 15 80 e USeiny A 2= by —
MRS RIS B 7 A TR % 1) 1 Bl Ak T FIFO Tt
I, WU RAREE 1
PG, UART Sh S0 LA . UART
SMBE BB A R BT R AN R AL G R 1 I
LU B LR AL

HEE IR, MBI break 155 B 5 WS 1R
PRAESHE 1, MR break ARG B ALK FIR 2 G
FWES R EE L. A break 155 4 HHIESEHIIBH 0
HSPERIR,  BITLAL TE 2 7= HE MR .

0= JoMiiz

1= AWz

% LSR ZFAA 4% A1H 0.

SAI{E: 0x00

PE

RC_

Parity Error bit
BRI A R AR AL

RIGAEREAZUEN N (LCR[3]=1) , iZAH TR
P R R AR RSB R R

FE FIFO B, BN 5 80 e i AR 2 by — A
RRIGHRAE o P2 ARSI B R I T A Ak T a0
FIFO TR, RIGHT ARG E 1.
WEERE, EREMREA R (LCR[3]=1) HEL
FA0N Odd (LCR[4] =00 THHL T, 23U —4 break
SO HUR E RIS R E S E 1, W U break Ax
E BRI B4 TR A bR £ B AL

0= IR

1= AR

% LSR ZFAF 4% AL 0.

SAE: 0x00

OE

RC_

Overrun error bit

A RR G

WA TR A R o SRR B AT S AT A
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AR R EU 22 AR I B

DFE FIFO # 2R (FCR[0]=0) :

1 /N1 B e R USC T 7E 56 RTHE BRB A (1 400 AR 4
S, bREALE 1. R A E, W2 HI7E BRB
IR B A o

@FIFO #:UF (FCR[0]=1) :

FEFRUS FIFO T IE oL PR 1 M il &
KA AR, WEME 1. W RAIEE, UART 4
B TR 56 FIFO A5 i) a1 25 7 24 BT B liU it 4
#i

0= Joid#4 %

1= i34

% LSR ZFAA 4% A1H 0.

SAI{E: 0x00

Data Ready bit
WA s B AL

AL T4E/R1E BRB B FIFO 2080 F) 1 A
A R -

0= BHABEIE

1= HHMHE

BEAT LR RIS, WA O:

@4 FIFO 3\ F (FCR[0] = 0) , %} BRB #ETH4%1f
@FIFO # F (FCR[0]=1) , X% FIFO #4714
YEH 2#2IK FIFO A7 .

SAT{E: 0x00

10.6.12 ModemiR & & fF2s (MSR)

« Name: Modem Status Register
= Size: 32 bits
= Address Offset: 0x18

» Read/write access: read-only
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0. 1. 2. 3EERFAORIE/Rmodem®EHl I N, SN KA A B 1. W RIER H
modemR A W EAEFT AT, ML= N bk, 75 00 208 2= A2 K R k. RUAYE Al 2P modem
55 RIS R 2 H Emodem % il N, EALE N0, HETERUSHEAL AL, i ARIE
modem™ %5 SIS TEAL, B b HURFAIAE AT 5 et B 1. 152 ALJ5 X MSRAF A7 25 2E AT 5

Y8, T LA IR AN 06 B o = A

3 3 2 2 2 2 2 2 2 2 1 1 1 1
1 0 9 8 6 4 3 2 1 0 9 8 7 6
T ¥4
1 1 1 1 1
8 7 6 5 4 3 2 1 0
5 4 3 2 0
T
D D D
D D| C E
R D D C
T C S T R
I C S T
D R S I
D R S
Bit Name R/W Description
31:8 T - BEERAEIR ] O
7 DCD R Data Carrier Detect
DCD AR&brEAL
AL FF878 4T modem #2112k DCD IR . 2i%
7 E 1,327~ Modem BV AN 2 “ B H A" (Data
Carrier) o
0=DCD ¥ NJITRL GRS
1 = DCD i ANJHA R (R
R A (MCR[4] = 1), DCD 5 OUT2 (MCR[3])
IRESHFE
SAME: 0x00
6 RI R Ring Indicator
RIIRAESFRENL
124 T F875 2981 modem 528 RI FPIRES - 212401 &
2020/12 V1.8 WA, BALLF 9471, $£25971
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1, 78 Modem CL&FECE“FHLTE ML {55 (telephone
ringing signal) .

0=RIH AR ()

1 =RIFAHA % (KA

ERIBERF (MCR[4]=1), RI 5 OUT1 (MCR[2])
RS

SAE: 0x00

5 DSR

Data Set Ready
DSR IRE AR EAL

ZALH T 878 AT modem 5 HI2E DSR FPRES o 24147
B 1, /K Modem [f] UART 4 &% ISR CL 48 1 4%
iz 8

0 =DSR i NJHITERL CRrra~F)

1 =DSR H A AR (RHF)

FE[FRER T (MCR[4] = 1), DSR 5 DTR (MCR[0])
RAAAIF o

SAT{E: 0x00

4 CTS

Clear to Send
CTS K& ENL

ZALH T 878 AT modem FHIZE CTS HRFS . 147
& 1, /8 UART SMEHIE] Modem FIi SR AR S5
(RTS).

0=CTS AT CGEr~f)

1 =CTS A BIA R (KD

FE R R (MCR[4] = 1), CTS 5 RTS (MCR[1])
RAAAIF o

SAI{E: 0x00

3 DDCD

RC_

Delta Data Carrier Detect
DDCD IR&FREAL

AL T 4878 410 modem %148 DCD R A& K A48
th. ZAIE 1, Fax B MSR #4:E 5, DCD IRE K
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AR

0= FX MSR &#1E)5, DCD FRRA R K EZ K

1= EX MSR E:4%1E )5, DCD FRRE K AR

X MSR SR 0 %47, ZERIFEAH (MCR[4] =1),
DDCD 57~ OUT2 (MCR[3]) HPIRZZELL.

1, PAFIE%LDDCD 22 & 1:

DDCD #R#&7y 0, DCD {5 56 & HE A4, ik DCD
—HERFEEK, HFSEAER, W DDCD 2 & 1.
SAI{E: 0x00

2 TERI

RC

Trailing Edge of Ring Indicator
TERIIRZFrEAL

ZALH T 878 AT modem 3 HII4E RI FPIRAS A2 1k
CHR B ROR AR Ay P R RO E) 1AL E 1,

Fon LR MSR B8R, RURES KA.

0= ERMSR BE#RIESE, RIFPRERKEZN

1= ERMSR #81E)G, RIKPRE KRN

XF MSR EARAET 0 %47, fEFIF A F (MCR[4] = 1),

TERI 78 OUT1 (MCR[2D FIRELMN (HIRHETH

SAI{E: 0x00

1 DDSR

RC_

Delta Data Set Ready
DDSR RE bR EAL

ZALH T 878 23T modem #5148 DSR (PR KA
o EALE 1, Fx EIX MSR B4#1E 5, DSR HIRZS
KA.

0= /XK MSR /)5, DSR FPREREALN

1= ERMSR E#/EfG, DSR HPIRE KA

X MSR EARAET 014, fEFIH A F (MCR[4] = 1),
DDSR #575 DTR (MCR[0]) FPIRZAAEAL .

1, PLFIEL DDSR 2 & 1:

DDSR R& M 0, DSR 5 5 A % HE A4, 1k DSR
—HERFFAER, BEEAEMK, W DDSR 2 E 1.
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SAE: 0x00

DCTS

RC_

Delta Clear to Send
DCTS WRE&rELL

A FHE7R 2487 modem $5 2R CTS HPIRA K AR
o ZAIE 1, Fom Lk MSR #E1EJG, CTS KRS
KA.

0= LXK MSR 81, CTS IPREREAEZMN

1= ERMSR E#AMESG, CTS BFPRES KA

Xf MSR BSLAETE 0 %47, 7E R H (MCR[4] = 1),
DCTS #6578 CTS (MCR[1]) HIRAZEAL .

#, PAF1ENL DCTS 2 E 1:

DCTS HR& N 0, CTS E5AMEEM™4E, ik CTS
—HRFFER, BREAMEK, W DCTS £ & 1.
SAE: 0x00

10.6.13 #EfFa& 74 (SCR)

= Name Scratchpad Register
= Size: 32 bits

= Address Offset: 0x1C

= Read/write access: read/write

31:8 7:0
Scratchpad
T
Register

Bit Name R/W Description
31:1 rsvd RO -
7:0 Scratchpa RW This register is for programmers to use as a temporary
d Register storage space. It has no
defined purpose in the DW_apb_uart.
2020/12 V1.8 R AT s AR TE SO7TIL, F£25971
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10.6.14 (KIhZREER I BIAF 2% fE4s (LPDLL)

=« Name Low Power Divisor Latch Low Register

= Size: 32 bits

= Address Offset: 0x20

= Read/write access: read/write

This register is only valid when the DW_apb_uart is configured to have SIR low-power reception

capabilities implemented (SIR_LP_RX = Yes). If SIR low-power reception capabilities are not

implemented,

this register does not exist and reading from this register address returns 0.
If UART 16550 COMPATIBLE = No, then this register can be accessed only when the DLAB
bit (LCR[7]) is

set and the UART is not busy—that is, USR[0] is 0; otherwise this register can be accessed only

when the

DLAB bit (LCR[7]) is set.

31:8 7:0
i Low Power Div.isor Latch Low
Register
Bit Name R/W Description
31:1 rsvd RO -
7:0 Low RW This register makes up the lower 8-bits of a 16-bit,
Power read/write, Low Power Divisor
Divisor Latch register that contains the baud rate divisor for the
Latch Low UART, which must give a
Register baud rate of 115.2K. This is required for SIR Low Power

(minimum pulse width)

detection at the receiver.

The output low-power baud rate is equal to the serial
clock (sclk) frequency divided

by sixteen times the value of the baud rate divisor, as
follows:

Low power baud rate = (serial clock frequency)/(16*
divisor)

Therefore, a divisor must be selected to give a baud
rate of 115.2K.

NOTE: When the Low Power Divisor Latch registers
(LPDLL and LPDLH) are set to

202012 V1.8
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0, the low-power baud clock is disabled and no
low-power pulse detection (or any

pulse detection) occurs at the receiver. Also, once the
LPDLL is set, at least eight

clock cycles of the slowest DW_apb_uart clock should
be allowed to pass before

transmitting or receiving data.

10.6.15 RIIEBREE AT 2855728 (LPDLH)

=« Name Low Power Divisor Latch High Register

= Size: 32 bits

= Address Offset: 0x24

= Read/write access: read/write
This register is valid only when the DW _apb uart is configured to have SIR low-power reception
capabilities implemented (SIR_ LP RX = Yes). If SIR low-power reception capabilities are not
implemented,
this register does not exist and reading from this register address returns 0.
If UART 16550 COMPATIBLE = No, then this register can be accessed only when the DLAB
bit (LCR[7]) is
set and the UART is not busy—that is, USR[0] is 0; otherwise this register can be accessed only

when the
DLAB bit (LCR[7]) is set.
31:8 7:0
i Low Power Div.isor Latch High
Register
Bit Name R/W Description
31:1 rsvd RO -
7:0 Low RW This register makes up the upper 8-bits of a 16-bit,
Power read/write, Low Power Divisor
Divisor Latch register that contains the baud rate divisor for the
Latch UART, which must give a
High baud rate of 115.2K. This is required for SIR Low Power
Register (minimum pulse width)
detection at the receiver.
The output low-power baud rate is equal to the serial
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clock (sclk) frequency divided

by sixteen times the value of the baud rate divisor, as
follows:

Low power baud rate = (serial clock frequency)/(16*
divisor)

Therefore, a divisor must be selected to give a baud
rate of 115.2K.

NOTE: When the Low Power Divisor Latch registers
(LPDLL and LPDLH) are set to

0, the low-power baud clock is disabled and no
low-power pulse detection (or any

pulse detection) occurs at the receiver. Also, once the
LPDLH is set, at least eight

clock cycles of the slowest DW_apb_uart clock should
be allowed to pass before

transmitting or receiving data.

10.6.16 TN ZEF A28 (SRBR)

=« Name: Shadow Receive Buffer Register
u Size: 32 bits
» Address Offset: 0x30 - 0x6C

= Read/write access: read-only

31:8 7:0
e Shadow Receive Buffer Register
Bit Name R/W Description
31:8 rsvd RO -
7:0 Shadow RO This is a shadow register for the RBR and has been
Receive allocated sixteen 32-bit
Buffer locations so as to accommodate burst accesses from
Register the master. This register

contains the data byte received on the serial input port
(sin) in UART mode or the

serial infrared input (sir_in) in infrared mode. The data in
this register is valid only if

the Data Ready (DR) bit in the Line status Register
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(LSR) is set.

If in non-FIFO mode (FIFO_MODE = NONE) or FIFOs
are disabled (FCR[0] set to

0), the data in the RBR must be read before the next
data arrives, otherwise it is

overwritten, resulting in an overrun error.

If in FIFO mode (FIFO_MODE != NONE) and FIFOs are
enabled (FCR[0] set to 1),

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 are preserved, but any incoming data is lost.
An overrun error also

occurs.

10.6.17

ST RIEGATw A Ay (STHR)

= Name:Shadow Transmit Holding Register
= Size: 32 bits
= Address Offset: 0x30 - 0x6C

= Read/write access: read-only

31:8 7:0
TR Shadow Transmit Holding Register
Bit Name R/W Description
31:8 rsvd RO -
7:0 Shadow WO This is a shadow register for the THR and has been
Transmit allocated sixteen 32-bit
Holding locations so as to accommodate burst accesses from
Register the master. This register
contains 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.
2020/12 V1.8 R AT s AR TE 10100, k25971
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If in non-FIFO mode or FIFOs are disabled (FCR[0] set
to 0) and THRE is set,

writing a single character to the THR clears the THRE.
Any additional writes to the

THR before the THRE is set again causes the THR data
to be overwritten.

If in FIFO mode and FIFOs are enabled (FCR[0] set to
1) and THRE is set, x

number of characters of data may be written to the THR
before the FIFO is full. The

number x (default=16) is determined by the value of
FIFO Depth that you set during

configuration. Any attempt to write data when the FIFO
is full results in the write

data being lost.

10.6.18 FIFOVj M ffifEZ 7 4% (FAR)

= Name: FIFO Access Register
= Size: 32 bits
= Address Offset: 0x70

= Read/write access: read/write

1 0 9 8 7 6 4 3 2 1 0 9 8 7 6
Tl
1 | 1 1 | 1
8 7 6 5 4 3 2 1 0
5 4 3 2 1 0
F
A
T B
R
Bit Name R/W Description
31:1 TR - -
0 FAR R/W FIFO Access Register

FIFO Vi i {# g
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ZAL T T FIFO MUk, #%4 FIFO J& 15 AT AR H P
Vil MfEREFTHF S, FH P ATLAUSHL FIFO, iki%
FIFO. ffREXH], A A AEdEd RBR 1 THR K ij )
FIFO. ]

0 = FIFO Vj [l {{ §E % 4]

1 = FIFO Vi i { 5e$T

FE: 4 FIFO Vi i) R HEATHT FF/OC RS, FURIK
1% FIFO M58 /> 2 2 A3 B FIFO i s
SAE: 0x00

10.6.19 EKIXEFIFOZ 74 (TFR)

=« Name: Transmit FIFO Read
= Size: 32 bits
= Address Offset: 0x74

= Read/write access: read-only

Tied TFRD
Bit Name R/W Description
318 i : -
7:0 TFRD R Transmit FIFO Read
2K i% FIFO $4%

AL R 2 FIFO v a8 RE4T I J5 #RAE A4 &4 (FAR[0]
=D .

24 FIFO DREST I, ML HEAT B AR R 1R (8] & 3% FIFO
BABI TR o HEATVE LRI SR AR AR I FIFO

202012 V1.8
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IRE R OCEL AR S e 222 24 AT A& FIFO BA

BT o

1 FIFO IHAESCH], XHZAT Ve KR (1] THR A 1)
HE .

SAE: 0x00

10.6.20 EIEIKFIFOZ 72 (RFW)

= Name: Receive FIFO Write
= Size: 32 bits
= Address Offset: 0x78

= Read/write access: write-only

3 3 2 2 2 2 2 2 2 2 2 2 1 1 1
1 0 9 8 7 6 5 4 3 2 1 0 9 8 7
Tied
1 1 | | | |
9 8 7 6 5 4 3 2 1
5 4 3 2 1 0
R R
F F
TR RFWD
F P
E E
Bit Name R/W Description
31:1 TR -
0
9 RFFE 4 Receive FIFO Framing Error.

B2 FIFO Milss iR 4

%A A 2 FIFO U a4 Re4T I Ja 8 /E A4 24 (FAR[O]
=D .

4 FIFO DIRe4THF, %40 T 5 Wik iR (5 B 2k
FIFO.

24 FIFO DiRe Rk, AL H T 5 Wi iR{5 23 RBR.
SAE: 0x00

202012 V1.8
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8 RFPE W Receive FIFO Parity Error.
W FIFO 40 iR fr &
AL R 2 FIFO v a8 REFT T J5 #RAE A4 &4 (FAR[0]
=D .
X FIFO DiRedTJF, %A H T SRR S BB
FIFO.
24 FIFO ek, A H T 5 R AR5 83 RBR.
S AE: 0x00
7:0 RFWD A\ Receive FIFO Write Data
5PN FIFO %4
ZAL A 24 FIFO V5 A8 BE4T T )5 184 4 & (FAR[0]
=D .
4 FIFO TNREFTHF, 5 NAAL A EAE 1 s B0 FIFO
o BRI G NAZAL B REAE TN 25 12 L A s 3428
FIFO .
4 FIFO TNRERH], 5 NAAL AR ¥ 2 RBR 1.
SAE: 0x00
10.6.21 UARTIREFFfE4F (USR)

= Name: UART Status Register

= Size: 32 bits

= Address Offset: 0x7C

= Read/write access: read-only

3 3 2 2 2 2 2 2 2 2 1 1 1 1
1 0 9 8 6 4 3 2 1 0 9 8 7 6
e

1 1 1 1 1
5 A 3 5 0 8 7 6 5 4 3 2 1 0
B
i g F F F U
N S
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E F Y

Bit

Name

R/W

Description

31:5

T B

Receive FIFO Full

2 FIFO 3% (completely full) #ri.

0= #U% FIFO Aifs

1 = 2 FIFO

PR FIFO AP 2 3 R IR 12 A A80R
SALE: 0x00

RFNE

Receive FIFO Not Empty

W FIFO FEFhri&

0= $ FIFO &

1= $YK FIFO 4E=%

M3 FIFO D725 B A 4 25
SAE: 0x00

TFE

Transmit FIFO Empty

K% FIFO N7 (completely empty) 5o
0= Ki% FIFO FF7%

1= i% FIFO %

K IE FIFO AR AL 45
SALE: 0x00

TFNF

Transmit FIFO Not Full

K% FIFO A fibr & o

0= Ki% FIFO i

1 = K% FIFO A3

2R 3% FIFO N LI %A i =
FA{E: 0x00

BUSY

UART Busy
UART (AR &N

AL 1 AT IEAE T, A 0 RI8 UART AME S
CEZSETIE
0 = UART #M& 2 N BANTE 31

2020/12
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1 = UART #M&AT: QETESHT B A7 B4R )

PLUMMER — MG O RBOZALE 1,
1. & OO IEAE BT K%
2. FIFO Vi ff e R$TFH (FAR[0]

B UART AM&1r::

=0) , PHFRIH

A4 0CDLH,DLL # 0), 4345 7] 4 5 5< 41 (LCR.DLAB

=0) H THR HH KIiEHHE

3. B PR T HdR R

4. FIFO Vil ge R+4TIT (FAR[0]
A€/

SAfE: 0x00

=0) HRBRYH

10.6.22 KIAFIFO#E&E (TFL)

= Name: Transmit FIFO Level
» Size:32bits

= Address Offset: 0x80

= Read/write access: read-only

3 2 2 2 2 2 2 2 2 2 1 1 1 1
1 9 8 6 5 4 3 2 1 0 9 8 7 6
i
1 1 1 1
9 8 7 6 5 4 3 2 1 0
5 3 2 0
Transmit FIFO
]
Level
Bit Name R/W Description
31:4 S A - -
3:0 TFL R Transmit FIFO Level
Y1 &% FIFO A 80 i3
SAME: 0x00

10.6.23 ZUXFIFO##E & (RFL)

= Name: Receive FIFO Level

202012 V1.8
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= Size:32bits
= Address Offset: 0x84

= Read/write access: read-only

3 3 2 2 2 2 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 6 5 4 3 2 1 0 9 8 7 6
Tii ’E
1 1 1 1 1 1
9 8 7 6 5 4 3 2 1 0
5 4 3 2 1 0
Receive FIFO
Tii’E
Level

Bit Name R/W Description

31:4 e - -

3:0 RFL R Receive FIFO Level

MR FIFO 803 i3k
EAiE: 0x00

10.6.24 HWENIFHFZ (SRR)

= Name: Software Reset Register

= Size: 32 bits
= Address Offset: 0x88

= Read/write access: write-only

3 3 2 2 2 2 2 2 2 2 2 2 1 1 1 1
1 o 9 8 7 6 5 4 3 2 1 0 9 8 7 6
T g

1 1 1 1 1 1
9 8 7 6 5 4 3 2 1 0

5 4 3 2 1 0
F| | U

T F

R

202012 V1.8
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Bit Name R/W Description
313 T - -
2 XFR W XMIT FIFO Reset.

K% FIFO H 7

ZIRAEALZ FCR2)ME T AR R P RE A RIE
FIFO I, 3#id FCR % A7 as E ALK IE FIFO 2278 i Z il
ff] FCR 71728 508, fii %50 PRV 00 T LU 4 ik
B0 . ZIRAE S B ALK 1% FIFO I3 HIE 2 A1 Ih &%
FIFO A% . A2l DMA TX i R{E 5. % fiE
1175 0.

SAT{E: 0x00

1 RFR W RCVR FIFO Reset
Bk FIFO 47

ZHRIEALZ FCRIMISE ARG, A P RE A
FIFO I, 3#id FCR FFA7a8 A7 HI FIFO 2378 o 2 Hi
(] FCR Zifres B, 16 P BN AT UG iR
500 o 1% AAE 2 B AT FIFO [RI4% 81 88 70 F AT R FE U
FIFO A% . A2l DMA TX i R{E 5. % fiE
1175 0.

SAE: 0x00

0 UR \\Y% UART Reset
UART E A7

AL HAE S AL UART Ahik, FREZT 2 ANMAT I B
W, S5AF pelk A sclk #RTE AL, B TE R S RIE
BrE AL bR &

SAI{E: 0x00

10.6.25 KIXIHRETHF2 (SRTS)

=« Name: Shadow Request to Send
= Size: 32 bits
= Address Offset: 0x8C
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= Read/write access: read/write

3 3 2 2 2 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 6 4 3 2 1 0 9 8 7 6
TiE

1 1 1 1 1 1

5 A 3 5 . 0 8 7 6 5 4 3 2 1 0
S
R

il e T
S
Bit Name R/W Description
31:1 i e
0 SRTS R/W Shadow Request to Send

RTS %t 52+ 2747 2

ZARAEALE MCR[1(RTS) 5 TR 1E AL

ZALH T3] UART 4% RTC Hrt, Byl
T

1. HIhREARMERE (MCR[5]=0) :

A B 5] RTS 5] (Request to Send) 1% H .
B 1 RTS 514 A R IR, 3 0 I RTS
1R RO (R
2. HEREMRE (MCR[5]=1) H. FIFO {#if§ (FCR[0]
=D :

ZALAERN RTC fHfgAr. B 1B RTS 5] B4 H#RE
FTHF, i 0 B RTS 5] %t RE <A .

RTS 5 [t f~F B 4208 FIFO BB fil k3%, 4
PSR T BT RTS 5] s A Z0E 7 (kf
), BRI ST Bl T A RTS 51 i
BTGRP .

H 3 FIFO RTS TE

202012 V1.8
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e
fHRER fHRER
] G| L
MCR][5] MCR][5] il
=0 =0
(EEEES fEREST
] IF ek
MCR][5] FCR[0] il
=0 =1
N - B
fHREST fii érﬂ% Pl
d g . VI
MCR[5] MCR[5]
B 0 FIFO 3
5
fERETT fERETT
IF IF fifReds
MCR][5] FCR[0] il
=1 =1
SAE: 0x00
10.6.26 Breakfs S| 1 #fr4s (SBCR)
= Name: Shadow Break Control Register
u Size: 32 bits
= Address Offset: 0x90
= Read/write access: read/write
31:1 0
i SBC
R
Bit Name R/W Description
31:1 e - ;
0 SBCR R/W Shadow Break Control Bit

Breakd% |5 T 21 17 2%
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% IAEAT /= LCR[6](Break Control bit)f) 5% 1 AE AT
I Z AL AT LA X LCR [ -5 0k-5 11k
WAL T A A break (5 5 BRI A, IXALEL
UART#M Kt 5] 25 A T 4 2 4E0(5 5 .

M AR R PR A (MCR[4] = 0), UARTHE R (MCR[4]
=0) , soutfii HHHEEHIRARE . ZOLEOEF 1 .
HLERIAEER T (MCR[4]1=1) , %t ffibreakfs 5 i
YR IR BB USRS, soutda A BRI BEA o

SAI{E: 0x00

10.6.27 DMAWL T3 ffas (SDMAM)

= Name: Shadow DMA Mode
= Size: 32 bits
= Address Offset: 0x94

= Read/write access: read/write

31:1 0
. SDM
T
AM
Bit Name R/W Description
31:1 iR - -
0 SDMAM R/W Shadow DMA Mode.

DMA #5155 77 4%

ZARAEAT & FCR[3]( DMA mode bit) {5 T-#A/E A o
A7 AT LG E B0 DMA BT (5 L R, 52
FCR Z B E KN %

N AEBSPDMAYE 5 5% A 1% (DMA_EXTRE =
NO) (55T FH T 5 52 DMA K 3% 1 K A iinig ka5 5
R,

0 =mode0

1 =moddl

SAE: 0x00
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10.6.28 FIFOffift 7% ffas (SFE)

= Name: Shadow FIFO Enable
= Size: 32 bits
= Address Offset: 0x98

= Read/write access: read/write

31:1 0
Tl SFE
Bit Name R/W Description
31 e : :
0 SFE R/W Shadow FIFO Enable

FIFO i RER T 27 17 2%

4 /E A& FCR[0]( FIFO enable bit) 5% T HAE AL,
A7 AT A S 7E RS DL FIFO M BERI TSI T, 540

FCR Z HI R E N Z .
R T8 BB R IEFIFO . 4% 26 A8 Ak I B2 U A
KILEFIFOHS K B AL

SAE: 0x00

10.6.29 INFIFOWRIE KB T &4 (SRT)

=« Name: Shadow RCVR Trigger
= Size: 32 bits
= Address Offset: 0x9C

= Read/write access: read/write

31:2 1 0
il FE SRT
Bit Name R/W Description
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312 i i _

1:0 SRT R/W Shadow RCVR Trigger
FRUWCFIFO M fik A 1) B (B V58 BE 1~ 2 A7 o

ZAEAE A& FCR[7:6](RCVR Trigger) 5 7 ¥ AE A7

ZAL T DA G 7E RS SR FIF BUE RS GL T, 52

FCR Z B BRI N

LFECFIFO i ks B Ve I S, 2 il Ui

HE A R

7E B SRR ZBMEH T U e dits_nfd R3S
(fERTC_FCTHERERHIHIRAET) ©

FEDMAREET , FIFOH 4 & il B JSUART K H

DMA#E K

DA A SRR BB 2R .

00 — 1 character in the FIFO

01 — FIFO Y full

10 — FIFO Y full

11 — FIFO 2 less than full

SAE: 0x00

10.6.30 KRIEFIFOFBE W EY T Fas (STET)

=« Name: Shadow TX Empty Trigger
= Size: 32 bits
= Address Offset: 0xAOQ

= Read/write access: read/write

31:2 1 0
Tl STET
it Name R/W Description
31:2 T ¥4 - -
1:0 STET R/W Shadow TX Empty Trigger
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KIXFIFOZS ) BRE BB 5 T 2 A7 2% o

%R /& FCR[5:4](TX Empty Trigger) {5 7 #1E
hi.

A AT LB e B EOR 1% FIF BUE BT, S2m
FCR Z BN Z -

MPTIME{EGEFT FFIER[7] = 1), KIXFIFOF ¥ %5 T
UK T 1% BRME K Ak & THRE P 7= A=

FEDMARE R, FIFOH 45 & fil 4 R {E /S UART A H
DMA# K.

DA A SRR BB 25

00 — FIFO empty

01 — 2 characters in the FIFO

10 — FIFO Y full

11 — FIFO Y% full

SAE: 0x00

10.6.31 KIEEIFFFar (HTXO

= Name: Halt TX
= Size: 32 bits
= Address Offset: 0xA4

= Read/write access: read/write

1 o 9 8§ 7 6 5 4 3 2 1 0 9 8 71 6
T
1 1 1 1 1 1
9 8 7 6 5 4 3 2 1 0
5 4 3 2 1 0
H
Tl ¥4 T

Bit Name R/W

Description

31:1 T -
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0 HTX R/W Halt TX
RIEENT AT

ZEALA T UART MR, S H/EkF 1L UART &
ik IXFEHE FIFO fEREFT TFHIIRAS TS, Kik FIFO AT LA
B 5

0= 151k TX {fifE5H

1= fF1k TX T I

SAE: 0x00

10.6.32 DMA¥% (DMASA)

=« Name: DMA Software Acknowledge
= Size: 32 bits

= Address Offset: 0xA8

= Read/write access: write

31:1 0
DM
il e
ASA
Bit Name R/W Description
31:1 il e - -
0 DMASA W DMA Software Acknowledge

DMA N2

W RAEDMAE s R 7 A T AR TR 2k, B aw]
DL & A7 887 4 — " DMA BN %

Bt WAADMAIEIEMERER ], UARTH ZHE R E
WRES, MAXZFFAEE AR TX request, TX
single, RX request Al RX single 155 L. X %785
RHRAETC T H IH0, B ATI50.

SA{E: 0x00
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11 B4THMEEO(SPI)

11.1 SPIfE4}

AT HMEE FI(SPD Ao VRO i 5 AMB B /2L [P, #4777 lfE . s mnl Lk
L
JEER, IOAAME A B SR ALEE N B (SCK) . I RE 2 ERCE 7 AR,

11.2 SPIFE4E 5

SPIF & FHPCLKFEf, EPSPI CLK =PCLK

X FEHiMotorola Serial Peripheral Interface (SPI)
X FFMY Texas Instruments Serial Protocol (SSP)
X FEPri National Semiconductor Microwire
BB SEBUCRFIFO, TRIZ 16
MATREFWCRFIFO, R BCHCR FIFOH I B B
FENEAE (/M HEEANED

431607 Hrt ik ik

&S o NN S B §:y

ERALECSNO. CSN1. CSN2. CSN3MILHPUA 4% i (5 5
MR A AEHCSNO i 15 5

Z MR S i R R A

DMA SZHF

11.3 SPIThREHE IR

11.3.1 SPISR I Bk & E5R

SPIF £ FHPCLK#Z M, EJSPI_CLK = PCLK
SPI_CLK: SPIEz AR B
SPI_M_CLK: SPIFERIA LRI iz
SPI_S_CLK: SPIMAR T L ZE I 4 2

PRI K
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SPI_CLK >=2x SPI M_CLK
SPI_CLK >=10 x SPI_S_CLK

11.3.2 B2/ KR IEFIFO

SPIAMBC AL B 2B ST (13 B2 D9 16 R BRI KGR FIFO o

CPUXT % A7 28 DR G #1E, HdlE 5 N KIEFIFO, CPUXS 77 /728 DRIEERAE, ¥ th IR FIFO
L

BRSO R A FIFOA AL I T BME B, 4 80E 146 € BME I SPIIA|CPU K H H IFHE K

PN AGEFIFOA AL FIDMABHME E , 8 77 & € BIE I SPUA A B DMATE 3K .«

WE B 75 45 & DMA Burst (MSIZE) {H#E47 %€ , #H .DMA“SRC_MSIZE/DEST_MSIZE

SRE R E

11.3.3 R

SPIFMBLSCRFLA T S8 .

® Transmit FIFO Empty Interrupt
& FIFO i, 24ki% FIFO H #2502 BRI A

® Transmit FIFO Overflow Interrupt
HI% FIFO b3 Hh I, 75 &% FIFO Hidls O 483l TR L B X DR #EAT 5 AE 512 &% FIFO
i

® Receive FIFO Full Interrupt
F2W FIFO 2 b i, 43205 FIFO Hh#ds 8b 2 vesE BRME I 7 A vh iy

® Receive FIFO Overflow Interrupt
FWl FIFO L3 rfib, 7E#0 FIFO 4l C2W ST SPT AMEHRSCH #5124k
FIFO _| i H7 I

® Receive FIFO Underflow Interrupt
U FIFO R, #2UC FIFO T2 N5, XHEIR FIFO #EATEHRAE 2l & 40l FIFO
T

®  Multi-Master Contention Interrupt
Z EHLB LA R, SPT TARAEAERNIF 5 RS, A HeAth 3 e 2 3k 7 24 SPI
B A R -

® Combined Interrupt Request
DA_E r W SR 2 5 v Bl 5 i A A A ) BE SRAE
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11.3.4 Motorola SPIEAT #HX

# FMotorola SPTE T P S A DU MIE TR S, RENE SCEL 4 0TIl . A48 LA ERIAK
B0 TTAETT e
SCPH = 0:

sclk_outfin O _I__I _‘ SL'_L
Ii

-
NER L[
oo (—(mse)_ ) C IO O Aise M-

16 bits! *

~d || MsB Y ” i Lse —
) B

ssi_oe_n —I { { B

SCPH = 1:

sclk_outfin O | | | | | S SJ | |

sclk_outfin 1 | | | | | ‘Sﬂ | |
txd ' MSB - : ss N LSB —

-1amqs |

i . mse X X ) Ss (X LsB —

ss 0 nfss_in_n -I

ssioen || ﬂ

sclk_out/ in: JAZERTEP, out: SPIAEWAHIHCLK. in: SPIAMB i ACLK
sclk_out/in=0: (CPHA) =0

sclk_outfin 1

-
I
i

—

55 0_nfss_in_n

I

sclk out/in=1: (CPHA) =1
ss 0 n/ss in n: FIEfES, s 0 n: SPDNFWARHIH L. s in n: SPUAF AR HI N Frik
ss_oe_n: SPIAYMIE I Han th 48 ek 1l

SPIPMMCHIE FJ4rh I TR QUL B I T -
o Hix0: WEMRIE (CPOL) =0, WEMAAL (CPHA) =0, BT AT R I 4 (¥ 2 PRDIR
ST, SRR AL A AT RPN B RS — BN CETHE) SRAE, O A BROA NI
® izl WEHIE (CPOL) =0, WHEIAAL (CPHAD =1, T AT R I B i 22 RLIR
SNREE, ORISR R AT RPN BRI SE A6 CRRRIE) R
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o 2. WHEMYE (CPOL) =1, WAL (CPHA) =0, ZHER T 5 AT R I B 25 BRPIR
ANEHSE, OASTE AT RBE B SR — AR CRRRE) R

o fix3. mEpME (CPOL) =1, BH4PMIAL (CPHA) =1, ZAEaCF # 47 A5 I Bk 0 2= RDIR
ANEHSE, OGTE AT RIBE B S8 A BRI CETHE SR,

11.3.5 SPI3:/ M5 2k 5

FESPCUH AN SPIAME CUHE2 4L 2 A7 4% 2, 73 ) F T+ S8 482 2K CSPIMxO AR (SPISx )
2 TR AR AL AEIA], HhHEAF . SPIAME TAEBL A FHHSYSCTRLZF A7 2% HCG_CTRLAHM A
Ik

U TARAE F RN, SPUHBLAI AR B BRSO - /E I SPIMx 58 it 24 TAEE M T, SPI
HRREAT AR AL B B F A A SPISX 58 ik

A RESPIORT £ [ |45 H A HALTE AT, BRI :

// CG_CTRLAR %[ 1iE a7 /a8 WL R4t #s# (SYSCTL) =TT
CG_CTRL |= 1<<8

// PHER_CTRLAAME 6 %7 47 25 7E W AR Gid ] (SYSCTL) &5
PHER CTRL&= ~(1<<24)

HRESPION &b | 142 I HARE MR, BARRAR W T

// CG_CTRLAHS B [ 145 2 (7 28 VE WL R A% (SYSCTL) 1y
CG_CTRL |= 1<<8

// PHER_CTRL A& Az a7 47 45 V£ WL R i1 (SYSCTL) ¥
PHER CTRL |= 1<<24

11.3.6 SPIF A E

F A5 I SPIMx 25 77 A 4H 0 A7 fic B

[RNERT Y

1. FEECG CTRLfESPIAF FHAT

2. M ESPIMx->SSIENR =0, SPIffi iz 5CHIMC & SPIMx-> IMR= 0, KHIKific B SPIMx->
CTRLRO, Mt B &G, Wik, Beiiirt, BFehiaar, Ao s o

3. MAcESPIMx-> BAUDR, [t HE MR

4. g B SPIMx-> SER, WAtk Frikls 5
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5. it B SPIMx-> RXFTLRFISPIMx-> TXFTLR, M & Uk & FIFO - i finh % 4R
6+ WitESPIMx->IMR, JT & AHE AWy
7. WCESPIMx->SSIENR = 1, SPU#REFTFH

11.3.7 SPIE R BRI KR

A5 A8 F SPIMx 2 A7 i 4308 A7 404 R 3% 21k

B Ik R

I & 3XFIFO 2 75 B o

U RIEFIFOAH,  [7SPIMx->DR 774738 1 5 504l o HHiig ik 26 Iy 3% Nk 4% o

U R SPIMx-> SERBCH fE BEAE A e, FESPIMx-> SER 2 fif BE Jm Hda i ik

LR AERIEFIFOZ TN, 7] SPIMx-> DR'S (4 2 KX FIFOHT . 24 K A= BUSFIFOMI , 1k
SPIMx-> DR HH K IXFIFO T U4

HlmALm e, SPIE B R RE

11.3.8 SPIMAH it &

A A FH SPISx 27 A7 # 4 AT Hic B
Be B AR LR
1.  FECG _CTRLIFSPIAT MAHEF
fic. B SPISx->SSIENR = 0, SPI{#i % 4]
B¢ & SPISx-> IMR= 0, Xl
P& SPISx-> CTRLRO, MCE LM, MWiis, mHehslrt, meiahs, Mt fige
At & SPISx-> RXFTLRAISPISx-> TXFTLR, it & Wit & FIFO A W fish /2 i 11
Fic B SPISx-> IMR, FFJ& A2 7
fic. & SPISx->SSIENR = 1, SPU#EREFT I

3 (@)Y ()] ~ w [\
P 7 Pl Pl P P

11.3.9 SPIMAR BRI R

AT A I SPISx 77 A7 7 4L AT H5His A i /i
B Ik RO
1. SSPUTIEARUS, BARITIAfLY.
2. YHRARIEFIFOZE HIBIES, [ SPISx-> DR'S 4 £ KIAFIFOH . 4 Kk AE BN FIFO I
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BESPISx-> DR Hi & A FIFO 132 HUE %
3. EEALE e, SPIEIBHE RS

11.3.10 DMAH:AE

SPIAME SCRFDMABE A, PABD>CPUAE ]
DMACR /745 :
AT A T EAESPIUR DMATHfE, 4357 2bitds il 7 41 .
DMATDLR/ DMARDLR %17 %% :
DMATDLR/ DMARDLR % 17 #% F T-#% il SPLA DMA 7 A= 1 3K 25 1
L RKIKFIFOH 45 1% e DMATDLR B GE [, W fih &% SPIXTDMA1E K, DMAAMH RN IE K5,
R Xof V38 T i B 7] AR FIFOH 1M 5 A\ Burst (MSIZE) 4 & 144 .
L ERFIFO H 4 1% /e DMARDLR BCE fH, Wi & SPIXTDMA1E K, DMAAMH R IE K5,
AR X0 38 T AT B AR FIFOH 1R MEE i Burst (MSIZE) 4 & 124 .
HAR Y 7] 2% DMAH“SRC_MSIZE/DEST MSIZES i & % & & 77

11.4 SPIFFEestiid

11.4.1 Hohk B s 3%

SPIx (x=0...2) F:thhkz|z%

Hodik e HeHb AR B
0x5000 3000-0x5000 3FFF 0x5000 3000 SPIM/S0
0x5000_4000-0x5000 4FFF 0x5000 4000 SPIM/S1 APBO
SPIZF 7 2 I A% M ik 31 3

TR TFAT AR AR TEE (bit) =R DA[EN
0x00 CTRLRO 16 0x00000007
0x02 TR 16

0x04 CTRLRI 16 0x00000000
0x06 TR

0x08 SSIENR 32 0x00000000
0x0C MWCR 32 0x00000000
0x10 SER 32 0x00000000
0x14 BAUDR 32 0x00000000
0x18 TXFTLR 32 0x00000000
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0x1C RXFTLR 32 0x00000000
0x20 TXFLR 32 0x00000000
0x24 RXFLR 32 0x00000000
0x28 SR 32 0x00000006
0x2C IMR 32 0x0000003F
0x30 ISR 32 0x00000000
0x34 RISR 32 0x00000000
0x38 TXOICR 32 0x00000000
0x3C RXOICR 32 0x00000000
0x40 RXUICR 32 0x00000000
0x44 MSTICR 32 0x00000000
0x48 ICR 32 0x00000000
0x4C DMACR 32 0x00000000
0x50 DMATDLR 32 0x00000000
0x54 DMARDLR 32 0x00000000
0Cx58—0x5 e 32 0xFFFFFFFF
ZX6O'OXE DR 32 0x00000000
0xFO RX_SAMPLE DLY 32 0x00000000

11.4.2 =& 4%50 (CTRLRO)

= Name: Control Register 0
= Size: 32 bits
= Address Offset: 0x0

= Read/write access: read/write

3 3 2 2 2 2% 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 5 4 3 2 1 0 9 8 7 6
T e
1 1 1 1 1
10 9 8 7 6 5 4 3 2 1 0
5 4 3 2
S S S S
™
CFS R L FRF DFS
OD
L v P P
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100

o H
L
Bit Name W/R Description
31:1
6 rsvd RO T
FEHIMWUR N
Microwire Mit% 3, BE(ES W T&:
0000 1-bit control word
0001 2-bit control word
0010 3-bit control word
0011 4-bit control word
0100 5-bit control word
0101 6-bit control word
15:1 CFS WIR 0110 7-bit control word
2 0111 8-bit control word
1000 9-bit control word
1001 10-bit control word
1010 11-bit control word
1011 12-bit control word
1100 13-bit control word
1101 14-bit control word
1110 15-bit control word
1111 16-bit control word
W% 1 Bk
AL T, 2B B 1t FeAr
11 SRL W/R A Aras H BB AR AL A A7 ds b
0- 1L BRAEAL
1 VA S
Mt Aot e
AL TR TARE MR, 24 TARAE
10 SLV OE W/R B S-WRPOREAIVA: L(5/
0- W% $THF
1
9:8 TMOD W/R fefmti
2020/12 V1.8 FBUIT A, R BT 12450, J£25971
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00- 3% AR =X

01-RUki%

10- Rk

11-EEPROM #i ¢

bR

7 SCPOL W/R 0-7 RPIRZSIS , - SCK ARFFAHE T
17 RDRAS T, SCK AR KR HLT
LRRZ A
6 SCPH W/R O- K RAE B — DI BRA I T 46 5

10 KA — AN BT 4R

PG 3

00-Motorola SPI

5:4 FRF W/R 01-Texas Instruments SSP

10-National Semiconductors Microwire

11-Reserved

AR TR/

BUEEZH T &:
0000 T B
0001 T B
0010 T b
0011 4-bit data size
0100 5-bit data size
0101 6-bit data size

3:0 DES W/R 0110 7-bit data size

0111 8-bit data size
1000 9-bit data size
1001 10-bit data size
1010 11-bit data size
1011 12-bit data size
1100 13-bit data size
1101 14-bit data size
1110 15-bit data size
1111 16-bit data size

202012 V1.8
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11.4.3 il & 7281 (CTRLR1)

= Name: Control Register 1

= Size: 32 bits

= Address Offset: 0x04

= Read/write access: read/write

3 2 2 2 2 2 2 2 | | 1

1 8 6 4 3 2 1 0 9 8 7 6
Tl

1 1 1

5 5 0 8 7 6 5 4 3 2 1 0
NDF

Bit Name R/W Description

31:1 rsvd -

6
15:0 NDF RW Number of Data Frames. When TMOD = 10 or TMOD =

11, this register field sets thenumber of data frames to
becontinuously received by the DW_apb_ssi.

TheDW _apb_ssi continues to receive serial data until
the number of dataframes received isequal to this
register value plus 1, which enables you to receive up to
64 KB of data in acontinuous transfer.

When the DW_apb_ssi is configured as a serial slave,
the transfer continues for as longas the slave is
selected. Therefore, this register serves no purpose and
is not present

when the DW_apb_ssi is configured as a serial slave.

11.4.4 £ 1745 (SSIENR)

= Name: SSI Enable Register
= Size:32bits

= Address Offset: 0x08

= Read/write access: read/write

202012 V1.8
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1 0 9 8 7 6 5 4 3 2 1 0 9 8 7 o
i
1 1 1 1 1 1

5 A 3 5 . 0 9 8 7 6 5 4 3 2 1 0
SSI
T E

N

Bit Name W/R Description
31:1 rsvd RO T

SSI Enable. Enables and disables all DW_apb_ssi
operations. When disabled, all serial

transfers are halted immediately. Transmit and
receive FIFO buffers are cleared when

the device is disabled. It is impossible to program
0 SSI_ EN RW some of the DW_apb_ssi control

registers when enabled. When disabled, the
ssi_sleep output is set (after delay) to

inform the system that it is safe to remove the

ssi_clk, thus saving power consumption in

the system.

11.4.5 Microwirez #il| 27 fF28 (MWCR)

= Name: Microwire Control Register
u Size: 32bits
= Address Offset: 0x0C

= Read/write access: read/write

16

T M| M| M
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Bit

Name

W/R

Description

31:3

rsvd

RO

Tl

MHS

RW

Microwire Handshaking. Relevant only
when the DW_apb_ssi is configured as a
serial-master device. When configured as
a serial slave, this bit field has no
functionality.

Used to enable and disable the
“busy/ready” handshaking interface for the
Microwire

protocol. When enabled, the DW_apb_ssi
checks for a ready status from the target
slave, after the transfer of the last
data/control bit, before clearing the BUSY
status in the

SR register.

0: handshaking interface is disabled

1: handshaking interface is enabled

MDD

RW

Microwire Control. Defines the direction of
the data word when the Microwire serial
protocol is used. When this bit is set to 0,
the data word is received by the
DW_apb_ssi

MacroCell from the external serial device.
When this bit is set to 1, the data word is
transmitted from the DW_apb_ssi

MacroCell to the external serial device.

MWMOD

RW

Microwire Transfer Mode. Defines
whether the Microwire transfer is
sequential or

non-sequential. When sequential mode is
used, only one control word is needed to
transmit or receive a block of data words.

When non-sequential mode is used, there

2020/12

V1.8
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must be a control word for each data word
that is transmitted or received.
0 — non-sequential transfer

1 — sequential transfer

11.4.6 N\ & &iEF 4 (SER)

= Name: Slave Enable Register
= Size: 32bits
= Address Offset: 0x10

= Read/write access: read/write

31:4

3:0

Tl

SER

Bit Name W/R

Description

31:4 rsvd RO

Tl

3:0 SER RW

Slave Select Enable Flag. Each bit in this register
corresponds to aslave select line (ss_x_n]) from the
DW_apb_ssi master. When a bitin this register is
set (1), the corresponding slave select line from
themaster is activated when a serial transfer
begins. It should be notedthat setting or clearing
bits in this register have no effect on
thecorresponding slave select outputs until a
transfer is started. Beforebeginning a transfer, you
should enable the bit in this register
thatcorresponds to the slave device with which the
master wants to

communicate.When not operating in broadcast
mode, only one bit in this fieldshould be set.

1: Selected

0: Not Selected

11.4.7 PHrR % 4% (BAUDR)

= Name: Baud Rate Select

2020/12 V1.8 WA, BALLF 12971, F£25971




N wi BT E4E R E A BIRAT)
% !‘EIVIgeSEU r:llﬁ Si:nzhﬁei C:anhai Wieizin Intelligencef’:chnology Co. Ltd. WS 8 1 O O

= Size: 32bits
= Address Offset: 0x14

= Read/write access: read/write

31:16 15:0
i e SCKDV
Bit Name W/R Description
31:16 rsvd RO[0123456789
LK/ SCKDV
15:0 SCKDV W/R
2 £ 65534
TFE, XZEF A7 as A 2.

11.4.8 KIEFIFOB{E A /7% (TXFTLR)

B Name: Transmit FIFO Threshold Level
B Size: 32bits
B Address Offset: 0x18
B Read/Write Access: Read/Write
314 3:0
TXF
il ed
TLR
Bit Name W/R Description
31:8 rsvd RO T
7:0 TXFTLR W/R K% FIFO i A W 4B
WEMZSE T K.

0 K% FIFO H s 4808y 0 fi v Wy
1 RIL FIFO i/ 1AM ik
2 RIE FIFO H¥da /T 2 ANk i
3 RI& FIFO H¥dia /T 3 Mk i

2020/12 V1.8 WA, BALLF 13071, F£25971
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4 K% FIFO R /DT 4 Ak A b
5 K% FIFO R /DT 5 A A b
6 K% FIFO R /DT 6 Ak A b
7 K% FIFO &R /DT 7 Ak b
8 Ki% FIFO /b1 8 A & H iy
9 K% FIFO R /DT 9 A A b
1
0 Ri% FIFO Hdia /b T 10 Mok by
1
| K% FIFO Hdia /b T 11 Aok by
1
5 K% FIFO H ¥t /b T 12 Aok Hr b
1
; Ki% FIFO Hdia /b T 13 ANl by
1
A K% FIFO W& a0 F 14 Mk ok b
1
5 K% FIFO Hdia /b T 15 AMlok by

11.4.9 W FIFOB{H 7 /74 (RXFTLR)

B Name: Receive FIFO Threshold Level
B Size: 32bits
B Address Offset: 0x1C
B Read/Write Access: Read/Write
31:4 3:0
RXF
]
TLR
Bit Name W/R Description
31:8 rsvd RO T
7:0 RXFTLR W/R FEU FIFO %5 Hp W )1
WEMSE FR:
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. B FIFO H4dE 1/ J A b il
e

| R FIFO s 2 /N K A b il
r

) FZI FIFO 345 3 AN Je LA b fi o
W

; B FIFO H4idE 4 /S K UL b il
e

A W FIFO H3dE 5 /N R UL E i
i

5 FZI FIFO 345 6 AN Je LA L fil o
7

; FZI FIFO 33 7 AN Je LA L fi o
e

; W FIFO H#dE 8 /N K L Efi i
i

. W FIFO H#dE 9 /N K LA E il
7

o B2 FIFO R 8dE 10 4N J2 UL b fih 2 v
W

1 LI FIFO H8ds 11 AN K A L b & o

0 i

1 P FIFO W8 12 4 B DA L fh %

1 i

1 L FIFO A %8s 13 AN K LA L i & o

2 7

1 L FIFO %8s 14 AN K LA L i & o

3 i

1 P FIFO H8dis 15 AN K A L fd & o

4 i

; Bl FIFO Fh8is 16 /Ml i
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11.4.10 RIEFIFOEE E4H 74 (TXFLR)

B Name: Transmit FIFO Level Register
B Size: 32bits
B Address Offset: 0x20
B Read/Write Access: Read
A FIFOH 5 N I 27 A7 a0, M12C FIFO H B4 I o A7 A /)
31:4 3:0
T TXFLR
Bit Name W/ Description
R
31:4 R
rsvd o e
3:0 TXFLR R K i% FIFO $i =
K& FIFO 83 1A R #

11.4.11  FFIFOE B %748 (RXFLR)

B Name: Receive FIFO Level Register
B Size: 32bits
B Address Offset: 0x20
B Read/Write Access: Read
2 [A FIFO ™ 5 N I 2F A2 (B 0, 2HI2CAFIFO A B I 27 A7 2 RIS o
31:4 3:0
Tl RXFLR
Bit Name W/ Description
R
31:4 R
rsvd o e
3:0 RXFLR R R FIFO #¥s &
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‘ U FIFO A & i 2K £k

11.4.12 REFHFH (SR
Name: Status Register
Size: 32 bits

Address Offset: 0x28
Read/Write Access: Read

317 6 5 4 3 2 1 0
- DC TX RF RF TF TF BU
OL E F NE E NF SY
Bit Name W/ Description
R
31:7 rsvd RO T
6 DCOL RO H il A 1R
0-JoAH %
1A% B A il 43 3
LA AT wr i PR AL o
5 TXE RO (LR ITEERN
0-JoAH %
1AL R
LA AT wr i PR AL o
4 RFF RO P FIFO i
0-42U FIFO i
1-425 FIFO 5
2 FIFO A, B Eff B 3hiE<0”
3 RFNE RO B FIFO A%
0-#2UX FIFO =%
1-8205 FIFO %%
2020/12 V1.8 WAL, ARBR 5 #1345, L2597
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BT B AL FIFO 7507

2 TFE RO %1% FIFO &5
0-i% FIFO K28
1-/&i% FIFO &

24 FIFO A=, {5 zhig<0”

1 TENF RO K% FIFO A
0-& 1% FIFO i#
1-K 1% FIFO A3

2 FIFO Wi, Mg E shiE«0”

0 BUSY RO TR A
0-SPI 4T EDLE % AR 2
1-SPI 4t T Activity fEHsdi R4

11.4.13  F ¥ AEm 74 (IMR)

Name: Interrupt Mask Register
Size: 32bits
Address Offset: 0x2C

Read/Write Access: read/write

FF 5 e 52 50 Vi SPIE T

31:6 5 4 3 2 1 0
i MSTI RXFI RXOI RXUI TXOI TXEI
M M M M M M
Bit Name W/R Description
31:6 rsvd RO T
% LT G+ W T
5 MSTIM RW 0-25 152 FHLZE 5 rh ity
1-RVF 2 EHLES P
A RXEIM R FZUS FIFO il H W7 BF il
0-2% 132 FIFO 33 7
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1-FC ¥R FIFO it v I

B2 FIFO 34 A 5t i
3 RXOIM RW 0-2% 12Uk FIFO |35 e
1- R FIFO 38 i

B2 FIFO T ¥ Hh Wi i
2 RXUIM RW 0-2% 112U FIFO R iis b
1- YRR FIFO T it b

K% FIFO b3 o i 5 i
1 TXOIM RW 0-2% || K 3% FIFO _Fis Hr it
1-fo¥F K i%& FIFO F i iy

K% FIFO 25 vh I i ik
0 TXEIM RW 0-2% 1| 3% FIFO =5 H i
1-f ¥ Ki% FIFO 25 Hrltfr

11.4.14 HWRIREZT A48 (ISR)

H  Name: Interrupt Status Register
B Size: 32bits
B Address Offset: 0x30
B Read/Write Access: read
31:6 5 4 3 2 1 0
e MSTI RXFI RXOI RXUI TXOI TXEI
S S S S S S
Bit Name W/R Description
31:6 rsvd RO Tl e
Z EHFE G PRk
5 SSTIS RO 0- A=A 2 ENTES
1742 ENLTE S
F2U FIFO W P IRk
4 RXFIS RO 0-A 7 AEF2 Y FIFO Jif v iy
172 A H2 4 FIFO 3 Hh
3 RXOIS RO F2U FIFO b3 WRIRAS
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0-A 77 A B2 FIFO b 35 I
1-77 A B2 FIFO 38 e

20 FIFO F i IR
2 RXUIS RO 0-A =4 #I8 FIFO K ¥ P 1B
1-77 A4 20 FIFO T ¥ o

JKi% FIFO Fisrh MR A
1 TXOIS RO 0-A 772 k1% FIFO E iy
1-7742 K i% FIFO _F ¥k Hr

K i% FIFO ZSHRIRIRAS
0 TXEIS RO 0- 7742 K 3% FIFO 25 it
1774 % 3% FIFO 25 b b

11.4.15 JFEHWIREFFE (RISR)

Name: Raw Interrupt Status Register
Size: 32bits

Address Offset: 0x34

Read/Write Access: read

AT AR A S PP WPIRAS A7 A7 A (ISRO AN FIE T, 27 A7 48 BUELAS 32 P 7 B 2 A7 4% (TMRO
Pt

31:6 5 4 3 2 1 0
MSTI RXFI RXOI RXUI TXOI TXEI
Tl
R R R R R R
Bit Name W/R Description
31:6 rsvd RO Tl ¥4
Z ENES TP WOIRES
5 MSTIR RO 0-AK 724 2 EHL3E 4 A b
1-724 2 ENL 555 Hh
B2 FIFO ¥ R WRIR 2
4 RXFIR RO N y
0-K 7= A #2UR FIFO Sifi A
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1-77 42 320 FIFO it b I

B2 FIFO F s rh iR &

3 RXOIR RO 0-A 77 A B2 FIFO b 335 Ik

1-77 A B2 FIFO 38 e

B FIFO F s R IR &

2 RXUIR RO 0-A = A HIN FIFO F v P I

1-72 A4 20 FIFO T ¥ o

% FIFO F s IR

1 TXOIR RO 0- K774 K 1% FIFO F sk

1-7242 K i% FIFO _F i Hr

0 TXEIR

K i% FIFO SRR AS
RO 0-A 77 A= k3% FIFO 25 h i
1-7742 K i% FIFO =5 H i

11.4.16 RIEFIFO_ L+ WGk %748 (TXOICR)

B Name: Transmit FIFO Overflow Interrupt Clear Register
B Size: 32bits
B Address Offset: 0x38
B Read/Write Access: read
31:1 0
X
Tl OIC
R
Bit Name W/R Description
31:1 rsvd RO T e
1% FIFO i Wris
0 TXOICR RO
X HAR R AR R

11.4.17 BIRFIFO L kR 728 (RXOICR)

B Name: Receive FIFO Overflow Interrupt Clear Register
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B Size: 32bits
B Address Offset: 0x38
B Read/Write Access: read

31:1 0
RX
i e OIC
R
Bit Name W/R Description
31:1 rsvd RO T

IR FIFO _F v T i e

0 RXOICR RO L
X H R R bR A

11.4.18 BIRFIFO R R i R & A4 (RXUICR)

B Name: Receive FIFO Underflow Interrupt Clear Register
B Size: 32bits
B Address Offset: 0x40
B Read/Write Access: read
31:1 0
RX
Tilrd uIC
R
Bit Name W/R Description
31:1 rsvd RO e
W FIFO it ki b
0 RXUICR RO
XF FLEE R AR B o T

11.419 Z EN S TWIERFA4 (MSTICR)

B Name: Multi-Master Interrupt Clear Register
B Size: 32bits

2020/12 V1.8 WA, BALLF 13971, F£25971
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B Address Offset: 0x44

B Read/Write Access: read

31:1 0
MS
il ’E TIC
R
Bit Name W/R Description
31:1 rsvd RO Tl
% FHLTE SR WG R
0 MSTICR RO o
X FL 4R VT B
11.4.20 2RHWNERTFA (ICR)
B Name: Interrupt Clear Register
B Size: 32bits
B Address Offset: 0x48
B Read/Write Access: read
31:1 0
|
e C
R
Bit Name W/R Description
31:1 rsvd RO T
2 5 W iE bR
0 ICR RO o i
N RS B LA 4 SRR
11.4.21 DMAFE#Zf74% (DMACR)
B Name: DMA Control Register
B Size: 32 bits
B Address Offset: 0x4C
2020/12 V1.8 WAL, 2L T 14071, F£259T1
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B Read/Write Access: read/write

1% 25 A7 2 BB A2 SPHE RE 15201
31:2 1 0
TDMA RDM
T
E AE
Bit Name W/R Description
31:2 rsvd RO T
K% DMA 1§ fg
1 TDMAE RW 0-/2i% DMA %]
1-Ki% DMA 77T
B2t DMA fHfg
0 RDMAE RW 0-2 DMA %]
1-#20t DMA 77T
11.4.22 DMAKEEYE R{E 774 (DMATDLR)
B Name: DMA Transmit Data Level
B Size:32bits
B Address Offset: 0x50
B Read/Write Access: Read/Write
31:4 3:0
DMAT
T
DLR
W/
Bit Name R Description
31:
A rsvd RO THEH
DMA KIEBE
W/
3:0 DMATDLR R M ki% FIFO R &5 T 8/N T DMA K% B
8, SPI <%} DMA & HiER, i3k DMA [f] SPI
2020/12 V1.8 WA, BALLF 14171, F£25971
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JKi% FIFO W5 N
BWEMESH TR

0 K% FIFO HEHEE =R 0

1 Ki% FIFO R b TETF 14
2 Ki% FIFO ¥R b TETF 24
3 K% FIFO ¥R b T4F 3 4
4 K% FIFO /D551 4 4>
5 K% FIFO /DT 54
6 K% FIFO R b T5TF 6 4
7 K% FIFO ¥R DT+ 714
8 K% FIFO ¥R b T4F 8 4>
9 K% FIFO D T55TF 94>
1

0 Ki% FIFO /> F%F 10
1

| Ki% FIFO D% 11 7
1

5 Ki% FIFO /D F%ETF 12
1

3 Ki% FIFO /D F%F 13
1

A Ki% FIFO /b T%T 14
1

5 Ki% FIFO /D T%EF 15

11.4.23 DMABSCEHE R{E & 74 (DMARDLR)

Name: DMA Receive Data Level
Size:32bits

Address Offset: 0x54
Read/Write Access: Read/Write

2020/12 V1.8 WA, BALLF 14271, F£25971




wisesun AisEREeAEREAE
% “ =] i1 13 Shenzhen Qianhai WiseSun Intelligence Technology Co. Ltd. WS 8 1 O O

31:4 3:0
DMAR
T
DLR
w/
Bit Name Description
R
31:
A rsvd RO THEH
DMA £ {8
MERUR FIFO H i 55 T8 KT DMA K%
{f, SPI &%f DMA & iR, iFRK DMA BUH
SPI F1#2U5 FIFO HI%UE
WEESHE FK:
0 Bl FIFO 485 9 1 4~ A BLE
1 Bl FIFO A48 v 2 S A UL E
2 B FIFO H 3l 3 /N A
3 F2UL FIFO H 4l 4 A K UL b
4 B FIFO F 4l 5 N AU
5 Bl FIFO 4859 6 S A bL E
W/ 6 Bk FIFO F 4N 7 4~ K UL L
3:0 DMARDLR
R 7 B FIFO F 4y 8 /N AL I
8 F2U FIFO H 48 9 A K UL b
9 U FIFO H 4l 8 10 /N LA B
1
0 B FIFO F 4y 11 A~ K BL
1
| B FIFO F 4y 12 4~ ULk
1
5 B0 FIFO F 4l 13 AN DLk
1
3 B FIFO F 4l 14 A ULk
1
A B2 FIFO F 4l 15 A~ DL b
1 B2 FIFO H 4N 16 1

2020/12 V1.8 WA, BALLF 14371, F£25971
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11.4.24 HHz&F2% (DR)

Name: Data Register
Size:32bits
Address Offset: 0x60

Read/Write Access: read/write

B w7232 1N 16bit 58 1 Sbuffer. 9% H AT BN, £ @i #UFIFOUE » %) H
HAT SRR, BEg S NRIEFIFOF . R SSI EN = 15 A RESH T S5 4:1F .

31:16 15:0
T pe DR
Bit Name W/R Description
31:1
6 rsvd RO T

SPI 4 %7 /7 4%
5 B I B A ZHUN A X T, R

15:0 DR RW A I el B 34X 5
Read = 2 FIFO
Write = KIZ£#E FIFO

11.4.25 BEICRFEIER 274 (RX_SAMPLE_DLY)

B Name: Rx Sample Delay Register
B Size:32bits
B Address Offset: Oxfc

B Read/Write Access: read/write

A P T AE AR HERR ORI T R0 Ji5 AR KA Rl 18] oSSR [R) DAPCLK A 1 H A £
SPI AE & AT X 1% a7 A7 4 BEAT 3 5 A

2020/12 V1.8 WA, BALLF 14471, F£25971
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31:8 7:0
il e RSD

Bit Name W/R Description
31:8 rsvd RO T v

A A T AERR HERRCR A I 1) R 1)
7:0 RSD RW

JESEIR KA U 1] ZEIR IS [A] L PCLK A

WAL

11.4.26  HABAHRKZA748

SPIT/ERE L B 17 7% (SPI_SLAVE_SEL) Z17asfH s Bt N5.4.13.

2020/12 V1.8 WA, BALLF 14571, F£25971
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12 HEAXFITELE dIC)
12.1 IICTE A

Hiphilips A 7 K & AT R L, H TEBCPU LA ML . fir: s ERa Rk .
WL HBATHIE (SDA) FIERATH B (SCL) 5 FH B A 4 [a) FILES Fr B B B # AR /. S
FFZ P master, (AT HENS K1 B BRI ¥ &&B W] LR Amaster. -k &4 K Aslave.

12.2 2CEA LK T

-3  Data transfer on the 12C Bus

i L
sDA; |: [ MSB] | | LSB | ACK | | | | [ AcK 1
L from slave from receiver | !
scL . g‘;: 1 =2 7 8 g 1 2 3-8 |9 Ror P

R P
START or Byte Gomplete  SCL held low STOP AND
RESTART Interrupt within ~ While servicing RESTART
Condition Slave interrupts Condition

— IR TERE AR L K 7R . addr phase+data phase

SCLFISDABRME NS, TESCLAE R, SDAAS 848 P
S (start) : fESCLAE N, SDAHI1-) 0, Fixmasterk AL

P (stop) : SCLAE R, SDAMHO0-) 1, FK/~masterZé1bA KAL)
R (restart) : fE—{KstartZ 5 X IF4f—Kstart

12.2.1 12C 2 2 A& fanit 72

Addr phase

HiEAE 253 A Thit AT 1 Obitbi

ettt AMSBIF4h, 3% itk B A Mslave i3 # Fr 23 i () ik

R HEEC S IR, Slavefi{KSDA, 1E A% masterfIACK. #E&FFUR#E R RIEHE L5 -
R R, Slave RFIESDA, B WNAK

Data phase:

A MMSB I 46

BRIEWIfL 5 1byte,  SlaveFifKSDA, {EAXImasterfJACK.

R HFR W, Slave R {KSDA, EIANAK.

2020/12 V1.8 WA, BALLF 14671, F£25971
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12.2.2 12C 2 28 i AL s =X

5 7-bit Address Format
MSB LSB

S | A6 | A5 | A4 | A3 | A2| A1 | AD |R/W|ACK

|
| | sent by slave
Slave Address

S = START condition ACK = Acknowledge R/W = Read/Write Pulse

6 10-bit Address Format

S| 1|11 ]0[A9|A8|R/W|ACK|A7|AE| A5| A4|A3| A2| A1|AD| ACK

Reserved for 10-bit sent by slave sent by slave

Address
S = START condition
R/W = Read/Write Pulse
ACK = Acknowledge

7 10bithi &5 2nd byte 46, £ 1restart, FTLL10bithEE, Si¥irestart en® N

12.2.3 12c e ik freserved

General call: 7" h00

JURERER L. R TF B BIRC A A R
AR BEE AN Fih /3 B8, AT BLRIRINAK
JREWE I AR B N B, A VA rdiRAE
RAETE 227 AT B general call H By

Start byte : 7°h01

ECIEFTT, slave S T [HI B

VE N8 CPURI 4L 72

RAR TEZ AN N ) start byte 1 K

12.2.4 12C S 26 ) 3 i 280

MastertR & H 5t & fscl_lentfliscl hentf=A=SCLE B, M Bk 8 A& fis

2020/12 V1.8 WA, BALLF 14771, F£25971
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High speed 3.4Mb/s

TEAE T kAt iEslve M hs e 40, Z IR A T EE
Fast Speed 400kb/s

standard speed 100kb/s

12.2.5 12¢ci4 2k [fIrestart

Figure 3-16 Master Transmitter — Restart Bit of IC_DATA_CMD Is Set (IC_EMPTYFIFO_HOLD_MASTER_EN =1)

‘-S-‘ I'S T
1= 1=
spa ||| [AJA{A[A{AJA[A]W AdD]D{D]D{DJD]D] DadD]D{DID]DJDID[Dfadk ||| [AJA{AJA]AJA[AJW AdD]D]
11 1
T 1
SCL i |
FIFO- b -
EMPTY I < ’ :
" Data availability triggers g
_ START condition on bus 3 Because next byte on Tx FIFO
/ has been tagged with RESTART bit,
Tx FIFO loaded with data Mext byte in Tx FIFO Master issues RESTART and
(write data in this example) has RESTART bit set initiates new transmission

Figure 3-17 Master Receiver — Restart Bit of IC_DATA_CMD Is Set (IC_EMPTYFIFO_HOLD_MASTER_EN =1)

1S SR
soa | L [A{A[A[A{A]A[A]R]|adD]D{D] D] D] D] O] DJAdD] DI DID] DI DI D] D]Nak | [ | [AJAJAJA]AJA]A]R|AdOID]

| i |
scL 1 .

[ |
B

|

FIFO- s 9 B
EMPTY 3 < bl 7 5
A " Command availability triggers Py
START condition on bus / Master issues NOT ACK Becauss next command on Tx FIFO

! i as required before RESTART has been tagged with RESTART bit,
Tx FIFO loaded with command Next command in Tx FIFO when operating as receiver Master issues RESTART and
(read operation in this example) has RESTART bit set initiates new transmission

M tx fifo N 5 N firrestartfflic_data_cmd, 7] BAJ% fiirestart
PE 2T AR Hoix fifo A TG BL S, AT RABHAS B ik

12.2.6 12C.5 261 5 H

Figure 3-14 Master Transmitter — Tx FIFO Empties/STOP Generation If IC_EMPTYFIFO_HOLD_MASTER_EN =1

e I'P'|
12 |
soA | | | [A[AJAJAJA{A]A]W adD{D{DIDID] D] D] D] adiP] D DI D{ D DI D[ Djack ~~ [D{ DI DI DIDI DI D Dfack! ||
| [
[ - 1 o
L3 -
FIFO_ | “ | P
EMPTY ¥ , o
Data availability triggers o " TxFIFO loaded ', STOP bit enabled triggers
: START condition on bus with new data ', STOP condition on bus
Tx FIFO loaded with data Last byte popped fror:n Tx Last byte popped from Tx .
(write data in this example) FIFO, with STOP bit not set FIFO with STOP bit set 1
Because STOP bit was not set Master releases SCL line and
on last byte popped from Tx resumes transmission because
FIFO, Master holds SCL low new data became available

FHmaster it 1E £& 4 & 75 245 I

2020/12 V1.8 WA, BALLF 148711, F£25971
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Ytx fifo N ALK AR LS AT, masterdi ISCL, 442 5 FHi2c i 2k . B FIFIFO R 5 NG .

12.2.712CE 215 H

Figure 3-14 Master Transmitter — Tx FIFO Empties/STOP Generation If IC_EMPTYFIFO_HOLD_MASTER_EN =1

FaT L
1S 1P
sonT!_[AIATATA[A{ATA]W AgD[DIDI D] 0 D] D] agD]DJ O DI DY DY D[ Djadk "~ [DIDI D D[ DI D D[ Dlack [T
I [
seb T TUUUUUTUUUUUT Uit U g L
Lod ¥
FIFO_ | ™ “ | —'] e
EMPTY % Y .
Data availability triggers o " TxFIFO loaded ! . STOP bit enabled triggers
X START condition on bus with new data ', STOP condition on bus
Tx FIFO loaded with data Last byte popped fror:n Tx Last byte popped from Tx 3
(write data in this example) FIFO, with STOP bit not set FIFO with STOP bit set 1
Because STOP bit was not set Master releases SCL line and
on last byte popped from Tx resumes transmission because
FIFO, Master holds SCL low new data became available

i master ik FE AL HI & 75 45
Mix fifo 7S BAL M A L5 1), masterbiflkSCL, 4k 4E 5 FHi2c 2k . B BIFIFOF- B N Edk .

Figure 3-15 Master Receiver — Tx FIFO Empties/STOP Generation If IC_EMPTYFIFO_HOLD_MASTER_EN =1

ro o=
12 1F
spa |, [AAJA{A{A{A[A[R[acP] D D{D{ D] DI D] Df ad{D{ D] D] D{ Df DJ D] | kD] DI DJ D] DI DI D DfNefs; [T
1 1
s T UITUTUIIU Ui U i) L
Loy . - -
FIFO_ | s |
EMPTY & - o e
" Command availability triggers o " TxFIFO loaded | . STOP bit enabled triggers
START condition on bus , P with new command STOP condition on bus
Tx FIFOQ Ioaded with command  Last command poppéd from Last command popped from
(read operation in this example)  Tx FIFO, with STOP bit not set o Tx FIFO with STOP bit set 3
Because STOP bit was not set Master releases SGL line and
on last command popped from resumes transmission because
Tx FIFO, Master holds SCL low new command became available

SlavefE 3%, master[f] W ACK K /<AL 4 4k 58
Master[F| W NAK, RELTIE TS
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12.2.8 12C a2k 1155 4

Figure 3-22 Multiple Master Arbitration

r— "1
mm1T_' : VSB T 4 T TTTT
| [ DATA1 loses arbitration
: : \ matching data \
| |
T |
DATA2 | | MSB ‘o
| |
: : SDA mirrors DATAZ2
| |
SDA | : MSE
| |
| | v
SCL | | | | |
| |

SDA lines up
with DATA1
START condition

IR 54 fEADDRF BOAR 70 HE A7, AR SEAE datalifi Be AT
Hs B AFAETEF IR, FUONhs BE& G20 —JE — 1

12.3 HFAFHHE

12.3.1 Hiuhik e 5 35

DRCHEHNESIE
Hu ik Vi Hetudk b1 5825
0x5000_0000-0x5000_OFFF 0x5000_0000 2C APB0
D2CAFA7 a1 ik 51 2%
fii F% ML b1k AT AR A PR FelE (bit) ERVAL
0x00 IC_CON 32 0x00000000
0x04 IC_TAR 32 0x00000000
0x08 IC_SAR 32 0x0000FFFF
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0x0C IC_HS MADDR 32 0x00000000
0x10 IC DATA_CMD 32 0x00000000
0x14 IC_SS_SCL_HCNT 32 0x00000190
0x18 IC_SS SCL_LCNT 32 0x000001d6
Oxlc IC_FS_SCL_HCNT 32 0x0000003¢
0x20 IC_FS_SCL_LCNT 32 0x00000082
0x24 IC_HS_SCL_HCNT 32 0x00000006
0x28 IC_HS SCL LCNT 32 0x00000010
0x2¢ IC_INTR_STAT 32 0x00000000
0x30 IC_INTR_MASK 32 0x000008FF
0x34 IC_RAW_INTR_STAT 32 0x00000000
0x38 IC RX_TL 32 0x00000000
0x3C IC_ TX TL 32 0x00000000
0x40 IC_CLR_INTR 32 0x00000000
0x44 IC_ CLR_RX_UNDER 32 0x00000000
0x48 IC_ CLR_RX_OVER 32 0x00000000
0x4C IC CLR_TX OVER 32 0x00000000
0x50 IC_CLR_RD _REQ 32 0x00000000
0x54 IC CLR_TX_ABRT 32 0x00000000
0x58 IC_CLR_RX_DONE 32 0x00000000
0x5C IC_ CLR_ACTIVITY 32 0x00000000
0x60 IC_CLR_STOP_DET 32 0x00000000
0x64 IC_ CLR_START DET 32 0x00000000
0x68 IC CLR GEN CALL 32 0x00000000
0x6C IC_ENABLE 32 0x00000000
0x70 IC_STATUS 32 0x00000006
0x74 IC_TXFLR 32 0x00000000
0x78 IC_RXFLR 32 0x00000000
0x7C IC_SDA_HOLD 32 0x00000001
0x80 IC_ TX ABRT SOURCE 32 0x00000000
0x84 IC_SLV_DATA _NACK_ONLY 32 0x00000000
0x88 IC DMA _CR 32 0x00000000
0x8C IC DMA_TDLR 32 0x00000000
0x90 IC_DMA_RDLR 32 0x00000000
0x94 IC_SDA_SETUP 32 0x00000064
0x98 IC_ACK_GENERAL CALL 32 0x00000001
0x9C IC_ENABLE_STATUS 32 0x00000000

2020/12 V1.8 WA, BALLF 15171, F£25971
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0xA0 IC_FS_SPKLEN 32 OXxFFFFFFFFF
0xA4 IC_HS SPKLEN 32 0xFFFFFFFFF
0xF4 T 32 0x00000000
0xF8 T 32 0x00000000
0xFC T 32 0x00000000

12.3.2 12C#Hill & 745 (IC_CON)

=« Name: 12C Control Register
= Size: 32bits
= Address Offset: 0x00

= Read/write access: read/write

31 30 29 28 27 26 25 24
Tl
23 22 21 20 19 18 17 16
Tl
15 14 13 12 11 10 9 8
e
7 6 5 4 3 2 1 0
IC 1
OBIT
IC S IC 1
IC R ADD MAS
LAV - OBIT
EST R M TER
T E DI ADD SPEED
ART AST MOD
SAB R SL
_EN ER( r - E
LE AVE
d onl
y)
Bit Name R/W Description
31:7 rsvd RO e
6 IC SLAV RW This bit controls whether 12C has its slave disabled, which
E DISAB means
LE once the presetn signal is applied, then this bit takes on the
value of
the configuration parameter IC_ SLAVE DISABLE. You
have the

2020/12 V1.8 WA, BALLF 15271, F£25971
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choice of having the slave enabled or disabled after reset
is applied,

which means software does not have to configure the
slave. By

default, the slave is always enabled (in reset state as well).
If you

need to disable it after reset, set this bit to 1.

If this bit is set (slave is disabled), DW_apb_i2c functions
only as a

master and does not perform any action that requires a
slave.

0: slave is enabled

1: slave is disabled

Reset value: IC_SLAVE DISABLE configuration
parameter

NOTE: Software should ensure that if this bit is written
with °0,” then

bit 0 should also be written with a 0.

5 IC_REST RW Determines whether RESTART conditions may be sent
ART EN when acting

as a master. Some older slaves do not support handling
RESTART

conditions; however, RESTART conditions are used in
several

DW _apb_i2c operations.

0: disable

1: enable

When the RESTART is disabled, the DW_apb_i2c master
is

incapable of performing the following functions:

B Sending a START BYTE

B Performing any high-speed mode operation

B Performing direction changes in combined format
mode

B Performing a read operation with a 10-bit address

By replacing RESTART condition followed by a STOP

and a

2020/12 V1.8 WA, BALLF 15311, F£25971
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subsequent START condition, split operations are broken
down into
multiple DW_apb _i2c transfers. If the above operations
are
performed, it will result in setting bit 6 (TX_ ABRT) of the
IC_ RAW_INTR STAT register.
Reset value: IC_ RESTART EN configuration parameter
4 IC_10BIT RW If the 2C_DYNAMIC TAR _UPDATE configuration
ADDR M parameter is set
ASTER( r to “No” (0), this bit is named IC_10BITADDR MASTER
d_only) and controls
whether the DW_apb_i2c starts its transfers in 7- or 10-bit
addressing mode when acting as a master.
If12C_ DYNAMIC TAR UPDATE is set to “Yes” (1),
the function of
this bit is handled by bit 12 of IC_TAR register, and
becomes a
read-only copy called
IC_10BITADDR _MASTER rd only.
0: 7-bit addressing
1: 10-bit addressing
Dependencies: If 2C DYNAMIC TAR UPDATE =1,
then this bit is
read-only. If 2C_ DYNAMIC TAR UPDATE =0, then
this bit can be
read or write.
Reset value: IC_10BITADDR_MASTER configuration
parameter
3 IC 10BIT RW When acting as a slave, this bit controls whether the
ADDR S DW apb i2c
LAVE responds to 7- or 10-bit addresses.

0: 7-bit addressing. The DW_apb_i2c ignores transactions
that
involve 10-bit addressing; for 7-bit addressing, only the
lower 7 bits
of the IC_SAR register are compared.
1: 10-bit addressing. The DW_apb _i2c responds to only
10-bit

202012 V1.8
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addressing transfers that match the full 10 bits of the
IC_SAR

register.

Reset value: IC_10BITADDR_SLAVE configuration

parameter

2:1

SPEED

RW

These bits control at which speed the DW_apb i2¢
operates; its

setting is relevant only if one is operating the

DW _apb i2c in master

mode. Hardware protects against illegal values being
programmed

by software. This register should be programmed only
with a value

in the range of 1 to IC_ MAX SPEED MODE; otherwise,
hardware

updates this register with the value of

IC_ MAX SPEED MODE.

B [: standard mode (0 to 100 kbit/s)

B 2: fast mode (<400 kbit/s)
B 3: high speed mode (<3.4 Mbit/s)
Reset value: IC MAX SPEED MODE configuration

MASTER
_MODE

RW

This bit controls whether the DW_apb_i2¢ master is
enabled.

0: master disabled

1: master enabled

Reset value: IC MASTER MODE configuration
parameter

NOTE: Software should ensure that if this bit is written
with ‘1,” then

bit 6 should also be written with a ‘1°.

Certain combinations of the IC_SLAVE DISABLE (bit 6) and MASTER _MODE (bit 0) result in a

configuration error. Next tablelists the states that result from the combinations of these two bits.

IC_SLAVE DISABLE MASTER MODE Stat
(IC_CON[6)) IC_CONJ0]

0 1 Slave Device
0 1 Config Error
1 0 Config Error
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Master Device

12.3.3 12CH bt 77 2% (IC_TAR)

= Name: [2C Target Address Register
= Size: 32bits
= Address Offset: 0x00

= Read/write access: read/write

31 30 29 28 27 26 25 24
Tl
23 22 21 20 19 18 17 16
Tl
15 14 13 12 11 10 9 8
IC 1
OBIT GC_
e ADD SPEC OR S IC TAR
R M IAL TAR
AST T
ER
7 6 5 4 3 2 1 0
IC_ TAR
Bit Name R/W Description
31:1 rsvd RO
3 Tl
12 IC 10BIT RW This bit controls whether the DW_apb_i2c starts its
ADDR_M transfers in 7-or
ASTER 10-bit addressing mode when acting as a master.

parameter is set to

“Yes” (1).

B 0: 7-bit addressing

B 1: 10-bit addressing

Dependencies: This bit exists in this register only if the

12C_ DYNAMIC TAR_UPDATE configuration

Reset value: IC_10BITADDR_MASTER configuration
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parameter

11

SPECIAL

RW

This bit indicates whether software performs a General
Call or

START BYTE command.

B 0: ignore bit 10 GC_OR_START and use IC_TAR
normally

B [: perform special I2C command as specified in
GC_OR_START bit

Reset value: 0x0

10

GC OR S
TART

RW

Ifbit 11 (SPECIAL) is set to 1, then this bit indicates
whether a

General Call or START byte command is to be performed
by the

DW _apb i2c.

B 0: General Call Address — after issuing a General Call,
only

writes may be performed. Attempting to issue a read
command

results in setting bit 6 (TX_ABRT) of the

IC_ RAW_INTR_STAT

register. The DW_apb_i2c remains in General Call mode
until

the SPECIAL bit value (bit 11) is cleared.

B 1: START BYTE

Reset value: 0x0

9:0

IC_TAR

RW

This is the target address for any master transaction. When
transmitting a General Call, these bits are ignored. To
generate a

START BYTE, the CPU needs to write only once into
these bits.

Reset value: IC_ DEFAULT TAR SLAVE ADDR
configuration

parameter

If the IC_TAR and IC_SAR are the same, loopback exists
but the

FIFOs are shared between master and slave, so full

loopback is not

202012 V1.8
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feasible. Only one direction loopback mode is supported
(simplex),

not duplex. A master cannot transmit to itself; it can
transmit to only

a slave.

12.3.4 12C WL ZF£2s (IC_SAR)

=« Name: 12C Slave Address Register
= Size: 32bits
= Address Offset: 0x08

= Read/write access: read/write

31:13 12:0
T IC_SAR
Bit Name R/W Description
31:1 rsvd RO
T
3
12:0 IC_SAR RW The IC_SAR holds the slave address when the 12C is

operating as a slave. For 7-bit

addressing, only IC_SAR[6:0] is used.

This register can be written only when the 12C interface is
disabled, which corresponds

to IC_ENABLE[0] being set to 0. Writes at other times
have no effect.

Note

The default values cannot be any of the reserved address
locations:

that is, 0x00 to 0x07, or 0x78 to 0x7f. The correct
operation of the

device is not guaranteed if you program the IC_SAR or
IC TARtoa

reserved value. Refer to Table 3-1 on page 37 for a
complete list of

these reserved values.

Reset value: IC_DEFAULT SLAVE ADDR

2020/12 V1.8 WA, BALLF 15871, F£25971
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‘ | ‘ configuration parameter

12.3.5 12C T E EHUE ki 25 /£ 88 (IC_HS_MADDR)

=« Name:12C High Speed Master Mode Code Address Register
a Size: 32bits
= Address Offset: 0x0C

= Read/write access: read/write

31:3 2:0
IC HS
T -7
MAR
Bit Name R/W Description
31:3 rsvd RO FiEd
2:0 IC HS M RW This bit field holds the value of the I2C HS mode master
AR code. HS-mode master

codes are reserved 8-bit codes (00001xxx) that are not
used for slave addressing

or other purposes. Each master has its unique master code;
up to eight highspeed

mode masters can be present on the same I2C bus system.
Valid values

are from 0 to 7. This register goes away and becomes
read-only returning 0’s if

the IC_ MAX SPEED_MODE configuration parameter is
set to either Standard

(1) or Fast (2).

This register can be written only when the 12C interface is
disabled, which

corresponds to IC_ ENABLE[0] being set to 0. Writes at
other times have no

effect.

Reset value: IC HS MASTER CODE configuration

parameter
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12.3.6 12C¥ ¥z 1n & 77 /74y (IC_DATA_CMD)

=« Name:12C Rx/Tx Data Buffer and Command Register; this is the register the CPU writes

to whenfilling the TX FIFO and the CPU reads from when retrieving bytes from RX FIFO

= Size: 32bits
= Address Offset: 0x10

= Read/write access: read/write

31 30 29 28 27 26 25 24
T
23 22 21 20 19 18 17 16
Tl
15 14 13 12 11 10 9 8
Tiled REST STOP CMD
ART
7 6 5 4 3 2 1 0
DAT
Bit Name R/W Description
31:1 rsvd RO
| Tl
10 W This bit controls whether a RESTART is issued before the
byte is sent or received.
This bit is available only if
IC_ EMPTYFIFO_HOLD MASTER_EN is configured to
L.
B 1 - IfIC RESTART ENis 1, a RESTART is
issued before the data is
RESTAR sent/received (according to the value of CMD), regardless
T of whether or not the
transfer direction is changing from the previous
command; if [C_ RESTART EN
is 0, a STOP followed by a START is issued instead.
B 0 - IfIC RESTART ENis 1, a RESTART is
issued only if the transfer direction is
changing from the previous command; if
IC_RESTART ENis 0, a STOP followed

202012 V1.8
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by a START is issued instead.

9 W This bit controls whether a STOP is issued after the byte
is sent or received. This bit is

available only if IC_EMPTYFIFO HOLD MASTER _EN
is configured to 1.

B 1 - STOP is issued after this byte, regardless of
whether or not the Tx FIFO is

empty. If the Tx FIFO is not empty, the master
immediately tries to start a new

transfer by issuing a START and arbitrating for the bus.
STOP B 0 - STOP is not issued after this byte, regardless of
whether or not the Tx FIFO is

empty. If the Tx FIFO is not empty, the master continues
the current transfer by

sending/receiving data bytes according to the value of the
CMD bit. If the Tx FIFO

is empty, the master holds the SCL line low and stalls the
bus until a new

command is available in the Tx FIFO.

8 W This bit controls whether a read or a write is performed.
This bit does not control the

direction when the DW_apb_i2c acts as a slave. It controls
only the direction when it

acts as a master.

M 1=Read

B 0= Write

When a command is entered in the TX FIFO, this bit
CMD distinguishes the write and read

commands. In slave-receiver mode, this bit is a “don’t
care” because writes to this

register are not required. In slave-transmitter mode, a “0”
indicates that the data in

IC_DATA CMD is to be transmitted.

When programming this bit, you should remember the
following: attempting to

perform a read operation after a General Call command

has been sent results in a
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TX_ ABRT interrupt (bit 6 of the IC RAW_INTR STAT
register), unless bit 11

(SPECIAL) in the IC_TAR register has been cleared.

If'a “1” is written to this bit after receiving a RD_REQ
interrupt, then a TX_ABRT

interrupt occurs.

Reset value: 0x0

7:0

DAT RW

This register contains the data to be transmitted or
received on the 12C bus. If you are

writing to this register and want to perform a read, bits 7:0
(DAT) are ignored by the

DW _apb_i2c. However, when you read this register, these
bits return the value of data

received on the DW_apb_i2c¢ interface.

Reset value: 0x0

12.3.7 12CHrifER Bl T 5 A7 4% (IC_SS_SCL_HCNT)

= Name: Standard Speed 12C Clock SCL High Count Register
= Size: 32bits
= Address Offset: 0x14

= Read/write access: read/write

31:16 15:0
T IC_SS SCL HCNT
Bit Name R/W Description
31:1 rsvd RO
. Tl
15:0 IC_SS SC RW This register must be set before any 12C bus transaction
L HCNT can take place to
ensure proper I/O timing. This register sets the SCL clock
high-period count
for standard speed. For more information, refer to
“IC_CLK Frequency
Configuration” on page 56.
This register can be written only when the 12C interface is
2020/12 V1.8 FBUIT A, R BT 16201, J£25971
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disabled which

corresponds to IC_ ENABLE[0] being set to 0. Writes at
other times have no

effect.

The minimum valid value is 6; hardware prevents values
less than this being

written, and if attempted results in 6 being set. For designs
with

APB DATA_WIDTH = 8, the order of programming is
important to ensure the

correct operation of the DW_apb_i2c. The lower byte
must be programmed

first. Then the upper byte is programmed.

When the configuration parameter

IC_ HC COUNT_VALUES is set to 1, this

register is read only.

NOTE: This register must not be programmed to a value
higher than 65525,

because DW_apb _i2c uses a 16-bit counter to flag an [2C
bus idle condition

when this counter reaches a value of IC_SS SCL. HCNT
+ 10.

Reset value: IC_SS SCL_HIGH_COUNT configuration
parameter

1Read-only if IC_HC_COUNT_ VALUES = 1.

12.3.8 I2CHrAEmS PRI T+ H 75 /74 (IC_SS_SCL_LCNT)

= Name: Standard Speed 12C Clock SCL Low Count Register

= Size: 32bits

= Address Offset: 0x18

= Read/write access: read/write

31:16

15:0

il e

IC_SS SCL_LCNT
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Bit Name R/W Description
31:1 rsvd RO .
Tl
6
15:0 IC_SS SC RW This register must be set before any 12C bus transaction
L LCNT can take place to

ensure proper I/O timing. This register sets the SCL clock
low period count

for standard speed. For more information, refer to
“IC_CLK Frequency

Configuration” on page 56.

This register can be written only when the 12C interface is
disabled which

corresponds to IC_ENABLEJ[0] being set to 0. Writes at
other times have no

effect.

The minimum valid value is 8; hardware prevents values
less than this being

written, and if attempted, results in 8 being set. For
designs with

APB_DATA_ WIDTH = 8, the order of programming is
important to ensure the

correct operation of DW_apb_i2c. The lower byte must be
programmed first,

and then the upper byte is programmed.

When the configuration parameter

IC_ HC COUNT_VALUES is set to 1, this

register is read only.

Reset value: IC_SS SCL_LOW_COUNT configuration
parameter

1Read-only if IC HC COUNT VALUES =1.

12.3.9 12C Pk i T 5 % A7 4% (IC_FS_SCL_HCNT)

= Name: Fast Speed [2C Clock SCL High Count Register
a Size: 32bits
= Address Offset: 0x1C

= Read/write access: read/write
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31:16 15:0
e IC_FS_SCL_HCNT
Bit Name R/W Description
31:1 rsvd RO .
T
6
15:0 IC_SS SC RW This register must be set before any 12C bus transaction
L HCNT can take place to

ensure proper I/O timing. This register sets the SCL clock
high-period count

for fast speed. It is used in high-speed mode to send the
Master Code and

START BYTE or General CALL. For more information,
refer to “IC_CLK

Frequency Configuration” on page 56.

This register goes away and becomes read-only returning
0Os if

IC_ MAX SPEED MODE = standard. This register can
be written only when

the 12C interface is disabled, which corresponds to
IC_ENABLE[0] being set

to 0. Writes at other times have no effect.

The minimum valid value is 6; hardware prevents values
less than this being

written, and if attempted results in 6 being set. For designs
with

APB_DATA_ WIDTH == 8 the order of programming is
important to ensure the

correct operation of the DW_apb_i2c. The lower byte
must be programmed

first. Then the upper byte is programmed.

When the configuration parameter

IC_ HC COUNT_VALUES is set to 1, this

register is read only.

Reset value: IC_FS SCL _HIGH_COUNT configuration
parameter

1Read-only if IC HC COUNT VALUES =1.
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12.3.10 12CHud B E T3 /74 (IC_FS_SCL_LCNT)

= Name: Fast Speed [2C Clock SCL Low Count Register
= Size: 32bits
= Address Offset: 0x20

= Read/write access: read/write

31:16 15:0
T IC_FS SCL_LCNT
Bit Name R/W Description
31:1 rsvd RO .
Tl
6
15:0 IC_SS SC RW This register must be set before any 12C bus transaction
L LCNT can take place to

ensure proper I/O timing. This register sets the SCL clock
low period count for

fast speed. It is used in high-speed mode to send the
Master Code and

START BYTE or General CALL. For more information,
refer to “IC_CLK

Frequency Configuration” on page 56.

This register goes away and becomes read-only returning
Os if

IC_ MAX SPEED MODE = standard.

This register can be written only when the 12C interface is
disabled, which

corresponds to IC_ ENABLE[0] being set to 0. Writes at
other times have no

effect.

The minimum valid value is 8; hardware prevents values
less than this being

written, and if attempted results in 8 being set. For designs
with

APB DATA WIDTH = 8 the order of programming is

important to ensure the
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correct operation of the DW_apb_i2c. The lower byte
must be programmed

first. Then the upper byte is programmed. If the value is
less than 8 then the

count value gets changed to 8.

When the configuration parameter

IC_ HC COUNT_VALUES is set to 1, this

register is read only.

Reset value: IC_FS SCL_LOW_COUNT configuration
parameter

1Read-only if IC HC COUNT VALUES = 1.

12.3.11

12C = i o s il 1 B % A7 %5 (IC_HS_SCL_HCNT)

= Name:High Speed I2C Clock SCL High Count Register
= Size: 32bits
= Address Offset: 0x24

= Read/write access: read/write

31:16 15:0
T IC_FS_SCL _HCNT
Bit Name R/W Description
31:1 rsvd RO
. Tl
15:0 IC_SS _SC RW This register must be set before any 12C bus transaction
L HCNT can take place to
ensure proper I/O timing. This register sets the SCL clock
high period count
for high speed. For more information, refer to “IC_CLK
Frequency
Configuration” on page 56.
The SCL High time depends on the loading of the bus. For
100pF loading,
the SCL High time is 60ns; for 400pF loading, the SCL
High time is 120ns.
This register goes away and becomes read-only returning
2020/12 V1.8 FBUIT A, R BT 16700, JL25971
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Os if

IC_ MAX SPEED MODE != high.

This register can be written only when the 12C interface is
disabled, which

corresponds to IC_ENABLEJ[0] being set to 0. Writes at
other times have no

effect.

The minimum valid value is 6; hardware prevents values
less than this being

written, and if attempted results in 6 being set. For designs
with

APB_DATA_ WIDTH = 8 the order of programming is
important to ensure the

correct operation of the DW_apb_i2c. The lower byte
must be programmedfirst. Then the upper byte is
programmed.

When the configuration parameter

IC_ HC COUNT VALUES is set to 1, thisregister is read
only.

Reset value: IC_HS SCL _HIGH_COUNT configuration
parameter

1Read-only if IC HC COUNT VALUES =1.

12.3.12

[2C S i B B &7 %8 (IC_HS_SCL_LCNT)

= Name:High Speed I2C Clock SCL Low Count Register
= Size: 32bits
= Address Offset: 0x28

= Read/write access: read/write

31:16 15:0
e IC_FS_SCL_LCNT
Bit Name R/W Description
31:1 rsvd RO .
T
6
15:0 IC_SS SC RW This register must be set before any 12C bus transaction
L LCNT can take place to
2020/12 V1.8 FEALFT A, R FE 5168171, 25971
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ensure proper I/O timing. This register sets the SCL clock
low period count

for high speed. For more information, refer to “IC_CLK
Frequency

Configuration” on page 56.

The SCL low time depends on the loading of the bus. For
100pF loading, the

SCL low time is 160ns; for 400pF loading, the SCL low
time is 320ns.

This register goes away and becomes read-only returning
0Os if

IC_ MAX SPEED MODE != high.

This register can be written only when the I2C interface is
disabled, which

corresponds to IC_ENABLEJ[0] being set to 0. Writes at
other times have no

effect.

The minimum valid value is 8; hardware prevents values
less than this being

written, and if attempted results in 8 being set. For designs
with

APB DATA_ WIDTH == 8 the order of programming is
important to ensure

the correct operation of the DW_apb_i2c. The lower byte
must be

programmed first. Then the upper byte is programmed. If
the value is less

than 8 then the count value gets changed to 8.

When the configuration parameter

IC_HC COUNT_ VALUES is set to 1, this

register is read only.

Reset value: IC_ HS SCL_LOW_COUNT configuration
parameter

1Read-only if IC_HC_COUNT_ VALUES = 1.

12.3.13  12CHWrREZ 74 (IC_INTR_STAT)

= Name: 12C Interrupt Status Register

= Size: 32bits
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= Address Offset: 0x2C

= Read/write access: Read

31 30 29 28 27 26 25 24
T
23 22 21 20 19 18 17 16
T
15 14 13 12 11 10 9 8
R G
N R ST R ST R A
EN_
e ART OP CTIV
CAL
DET DET ITY
L
7 6 5 4 3 2 1 0
R T R R
R R RT R R B RT R R R R -
X E X U
X D X A D RE - X O X FU X 0 ~
MPT NDE
ONE BRT Q VER LL VER
Y R
Bit Name R/
Description
W
31:1 rsvd R
T
2 O
11 R_GEN _CA R See “IC_ RAW_INTR_STAT” for a detailed description
LL O of these
bits.
Reset value: 0x0
10 R _START _ R See “IC_ RAW_INTR_STAT” for a detailed description
DET O of these
bits.
Reset value: 0x0
9 R _STOP D R See “IC_ RAW_INTR_STAT” for a detailed description
ET (0] of these
bits.
Reset value: 0x0
8 R_ACTIVIT R See “IC_ RAW_INTR STAT” for a detailed description
Y (0] of these
bits.
Reset value: 0x0
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7 R _RX DON R See “IC_ RAW_INTR_STAT” for a detailed description
E 0] of these
bits.
Reset value: 0x0
6 R TX ABR R See “IC_ RAW_INTR _STAT” for a detailed description
T 0] of these
bits.
Reset value: 0x0
5 R RD REQ R See “IC_ RAW_INTR STAT” for a detailed description
0] of these
bits.
Reset value: 0x0
4 R TX EMP R See “IC_ RAW_INTR _STAT” for a detailed description
TY 0] of these
bits.
Reset value: 0x0
3 R TX OVE R See “IC_ RAW_INTR _STAT” for a detailed description
R 0] of these
bits.
Reset value: 0x0
2 R RX FUL R See “IC_ RAW_INTR STAT” for a detailed description
L 0] of these
bits.
Reset value: 0x0
1 R RX OVE R See “IC_ RAW_INTR _STAT” for a detailed description
R 0] of these
bits.
Reset value: 0x0
0 R RX UND R See “IC_ RAW_INTR _STAT” for a detailed description
ER 0] of these
bits.
Reset value: 0x0

12.3.14

=« Name: 12C Interrupt Mask Register

= Size: 32bits

[2CHMUIR S 27728 (IC_INTR_MASK)
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= Address Offset: 0x30

= Read/write access: Read/Write

31 30 29 28 27 26 25 24
Tl
23 22 21 20 19 18 17 16
T
15 14 13 12 11 10 9 8
M G M S
B - M S M A
EN_ TAR ~ ~
T TOP_ CTIV
CAL T DE
DET ITY
L T
7 6 5 4 3 2 1 0
MT M R
M R MT M R - MT M R M R -
X E X U
X D X A D RE - X O X FU X 0 ~
MPT NDE
ONE BRT Q VER LL VER
Y R
Bit Name R/
Description
W
31:1 rsvd R
T
2 O
11 M _GEN C R These bits mask their corresponding interrupt status bits in
ALL W the
IC_INTR _STAT register.
Reset value: 12°h8ff
10 M _START _ R These bits mask their corresponding interrupt status bits in
DET W the
IC_INTR_STAT register.
Reset value: 12°h8ff
9 M _STOP D R These bits mask their corresponding interrupt status bits in
ET W the
IC_INTR_STAT register.
Reset value: 12°h8ff
8 M _ACTIVI R These bits mask their corresponding interrupt status bits in
TY W the
IC_INTR_STAT register.
Reset value: 12’°h8ff
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7 M RX DO R These bits mask their corresponding interrupt status bits in
NE W the
IC_INTR_STAT register.
Reset value: 12°h8ff
6 M TX AB R These bits mask their corresponding interrupt status bits in
RT W the
IC_INTR_STAT register.
Reset value: 12’°h8ff
5 M RD RE R These bits mask their corresponding interrupt status bits in
Q w the
IC_INTR_STAT register.
Reset value: 12°h8ff
4 M TX EM R These bits mask their corresponding interrupt status bits in
PTY W the
IC_INTR_STAT register.
Reset value: 12’°h8ff
3 M TX OV R These bits mask their corresponding interrupt status bits in
ER W the
IC_INTR_STAT register.
Reset value: 12’°h8ff
2 M RX FUL R These bits mask their corresponding interrupt status bits in
L W the
IC_INTR_STAT register.
Reset value: 12°h8ff
1 M RX OV R These bits mask their corresponding interrupt status bits in
ER W the
IC_INTR_STAT register.
Reset value: 12°h8ff
0 M RX UN R These bits mask their corresponding interrupt status bits in
DER W the
IC_INTR _STAT register.
Reset value: 12 h8ff
12.3.15 12CJEHWrIRES T 74 (IC_RAW_INTR_STAT)

= Name: [2C Raw Interrupt Status Register
a Size: 32bits
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= Address Offset: 0x34

= Read/write access: Read

31 30 29 28 27 26 25 24
Tl
23 22 21 20 19 18 17 16
T
15 14 13 12 11 10 9 8
GEN STA
STOP ACTI
T B CA RT D
- - _DET VITY
LL ET
7 6 5 4 3 2 1 0
RX X TX E X RX RX
RD RX F
DON ABR R MPT OVE - OVE UND
REQ ULL
E T Y R R ER
Bit Name R/ o
Description
W
31:1 rsvd R
T
2 O
11 GEN_CALL R Set only when a General Call address is received and it is
O acknowledged. It stays
set until it is cleared either by disabling DW_apb_i2c or
when the CPU reads bit 0
of the IC_ CLR_GEN_CALL register. DW_apb_i2c¢ stores
the received data in the
Rx buffer.
Reset value: 0x0
10 START DE R Indicates whether a START or RESTART condition has
T O occurred on the I12Cinterface regardless of whether
DW _apb i2c is operating in slave or mastermode.
Reset value: 0x0
9 STOP_DET R Indicates whether a STOP condition has occurred on the
O 12C interface regardless
of whether DW_apb i2c¢ is operating in slave or master
mode.
Reset value: 0x0
8 ACTIVITY R This bit captures DW_apb_i2c¢ activity and stays set until
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0] it is cleared. There are

four ways to clear it:

B Disabling the DW_apb i2¢

B Reading the IC_ CLR ACTIVITY register

B Reading the IC_CLR INTR register

B System reset

Once this bit is set, it stays set unless one of the four
methods is used to clear it.

Even if the DW_apb_i2¢c module is idle, this bit remains
set until cleared,

indicating that there was activity on the bus.

Reset value: 0x0

7 RX DONE R When the DW_apb_i2c is acting as a slave-transmitter,
o this bit is set to 1 if the

master does not acknowledge a transmitted byte. This
occurs on the last byte of

the transmission, indicating that the transmission is done.

Reset value: 0x0

6 TX ABRT R This bit indicates if DW_apb_i2c, as an [12C transmitter, is
0] unable to complete the

intended actions on the contents of the transmit FIFO.
This situation can occur

both as an I2C master or an I2C slave, and is referred to as
a “transmit abort”.

When this bit is set to 1, the IC_TX ABRT SOURCE
register indicates the

reason why the transmit abort takes places.

NOTE: The DW_apb _i2c flushes/resets/empties the TX
FIFO whenever this bit is

set. The TX FIFO remains in this flushed state until the
register

IC_CLR_TX ABRT is read. Once this read is performed,
the TX FIFO is then

ready to accept more data bytes from the APB interface.

Reset value: 0x0

5 RD _REQ R This bit is set to 1 when DW_apb_i2c is acting as a slave

0] and another I2C master
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is attempting to read data from DW_apb _i2c. The

DW _apb_i2c¢ holds the 12C bus

in a wait state (SCL=0) until this interrupt is serviced,
which means that the slave

has been addressed by a remote master that is asking for
data to be transferred.

The processor must respond to this interrupt and then
write the requested data to

the IC_ DATA_CMD register. This bit is set to O just after
the processor reads the

IC_CLR RD REQ register.

Reset value: 0x0

4 TX EMPTY R This bit is set to 1 when the transmit buffer is at or below
0] the threshold value set

in the IC_TX TL register. It is automatically cleared by
hardware when the buffer

level goes above the threshold. When IC_ENABLE[0] is
set to 0, the TX FIFO is

flushed and held in reset. There the TX FIFO looks like it
has no data within it, so

this bit is set to 1, provided there is activity in the master
or slave state machines.

When there is no longer activity, then with ic_en=0, this
bit is set to 0.

Reset value: 0x0

3 TX OVER R Set during transmit if the transmit buffer is filled to

0] IC_TX BUFFER DEPTH and

the processor attempts to issue another [2C command by
writing to the

IC_DATA CMD register. When the module is disabled,
this bit keeps its level until

the master or slave state machines go into idle, and when
ic_en goes to 0, this

interrupt is cleared.

Reset value: 0x0

2 RX FULL R Set when the receive buffer reaches or goes above the
0 RX TL threshold in the

IC_RX TL register. It is automatically cleared by
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hardware when buffer level goes

below the threshold. If the module is disabled
(IC_ENABLEJ[0]=0), the RX FIFO is

flushed and held in reset; therefore the RX FIFO is not
full. So this bit is cleared

once IC_ENABLEJ0] is set to 0, regardless of the activity
that continues.

Reset value: 0x0

1 RX_OVER R

Set if the receive buffer is completely filled to

IC_RX BUFFER DEPTH and an

additional byte is received from an external 12C device.
The DW_apb i2c

acknowledges this, but any data bytes received after the
FIFO is full are lost. If

the module is disabled (IC_ENABLE[0]=0), this bit keeps
its level until the master

or slave state machines go into idle, and when ic_en goes
to 0, this interrupt is

cleared.

Reset value: 0x0

0 RX_UNDE R

Set if the processor attempts to read the receive buffer
when it is empty by

reading from the IC_DATA_CMD register. If the module
is disabled

(IC_ENABLE[0]=0), this bit keeps its level until the
master or slave state

machines go into idle, and when ic_en goes to 0, this
interrupt is cleared.

Reset value: 0x0

12.3.16 12CHURME 7774 (IC_RX_TL)

= Name: [2C Receive FIFO Threshold Register

= Size: 32bits
= Address Offset: 0x38

= Read/write access: read/write

31:8 7:0
T RX TL
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Bit Name R/W Description
31:8 rsvd RO FiEd
7:0 RX TL RW Receive FIFO Threshold Level

Controls the level of entries (or above) that triggers the
RX FULL interrupt (bit 2 in

IC_ RAW_INTR STAT register). The valid range is
0-255, with the additional

restriction that hardware does not allow this value to be
set to a value larger than

the depth of the buffer. If an attempt is made to do that,
the actual value set will be

the maximum depth of the buffer.

A value of 0 sets the threshold for 1 entry, and a value of
255 sets the threshold for256 entries.

Reset value: IC_ RX TL configuration parameter

12.3.17 12CRIEBREZ 74+ (IC_TX_TL)

= Name: [2C Transmit FIFO Threshold Register
= Size: 32bits
= Address Offset: 0x3C

= Read/write access: read/write

31:8 7:0
T TX TL
Bit Name R/W Description
31:8 rsvd RO g
7:0 TX TL RW Transmit FIFO Threshold Level

Controls the level of entries (or below) that trigger the
TX_EMPTY interrupt (bit 4 in

IC_ RAW_INTR STAT register). The valid range is
0-255, with the additional

restriction that it may not be set to value larger than the

depth of the buffer. If an

attempt is made to do that, the actual value set will be the
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maximum depth of the

buffer.

A value of 0 sets the threshold for 0 entries, and a value of
255 sets the threshold for

255 entries.

Reset value: IC_TX TL configuration parameter

12.3.18 12CHIiERRFF 4% (IC_CLR_INTR)

= Name: Clear Combined and Individual Interrupt Register
= Size: 32bits
= Address Offset: 0x40

= Read/write access: read

31:1 0
CLR I
T -
NTR
Bit Name R/W Description
31:1 rsvd RO T
0 CLR_INT RO Read this register to clear the combined interrupt, all
R individual interrupts, and the

IC_TX ABRT SOURCE register. This bit does not clear
hardware clearable

interrupts but software clearable interrupts. Refer to Bit 9
of the

IC_TX ABRT SOURCE register for an exception to
clearing

IC_TX ABRT SOURCE.

Reset value: 0x0

12.3.19 12CRX_UNDER Wi kr# /7 a4+ (IC_CLR_RX_UNDER)

= Name: Clear RX UNDER Interrupt Register
= Size: 32bits
» Address Offset: 0x44
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= Read/write access: read

31:1 0
e CLR_RX UN
DER
Bit Name R/W Description
31:1 rsvd RO i
0 CLR RX RO Read this register to clear the RX UNDER interrupt (bit
UNDER 0) of the
IC_ RAW_INTR _STAT register.
Reset value: 0x0

12.3.20 12CRX_OVERH Wik 78 (IC_CLR_RX_OVER)

=« Name: Clear RX OVER Interrupt Register
= Size: 32bits
= Address Offset: 0x48

= Read/write access: read

31:1 0
e CLR RX OV
ER
Bit Name R/W Description
31:1 rsvd RO FiEd
0 CLR RX RO Read this register to clear the RX OVER interrupt (bit 1)
OVER of thelC RAW _INTR STAT register.
Reset value: 0x0

12.3.21 12CTX_OVERH i ke 474 (IC_CLR_TX_OVER)

=« Name: Clear TX OVER Interrupt Register
= Size: 32bits
» Address Offset: 0x4C

= Read/write access: read
31:1 0
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ER
Bit Name R/W Description
31:1 rsvd RO i
0 CLR TX RO Read this register to clear the TX _OVER interrupt (bit 3)
OVER of the
IC_ RAW_INTR _STAT register.
Reset value: 0x0
12.3.22 12CTX_OVERT iK% /7% (IC_CLR_RD_REQ)
= Name:Clear RD_REQ Interrupt Register
a Size: 32bits
= Address Offset: 0x50
= Read/write access: read
31:1 0
e CLR_RD RE
Q
Bit Name R/W Description
31:1 rsvd RO g
0 CLR RD RO Read this register to clear the RD REQ interrupt (bit 5) of
REQ the
IC_ RAW_INTR STAT register.
Reset value: 0x0
12.3.23 12CTX_ABRTH W% % 17 5% (IC_CLR_TX_ABRT)
= Name: Clear TX ABRT Interrupt Register
u Size: 32bits
= Address Offset: 0x54
= Read/write access: read
31:1 0
e CLR_TX_AB
RT
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Bit Name R/W Description
31:1 rsvd RO T
0 CLR TX RO Read this register to clear the TX ABRT interrupt (bit 6)
ABRT of the

IC_ RAW_INTR STAT register, and
thelC_TX ABRT SOURCE register.This also releases
the TX FIFO from the flushed/reset state, allowing
morewrites to the TX FIFO.Refer to Bit 9 of the
IC_TX ABRT_SOURCE register for an exception
toclearing IC_TX ABRT SOURCE.

Reset value: 0x0

12.3.24 12CTX_ABRTH Wiifkrar /74 (IC_CLR_RX_DONE)

= Name: Clear RX DONE Interrupt Register
= Size: 32bits
= Address Offset: 0x58

= Read/write access: read

31:1 0
e CLR_RX DO
NE
Bit Name R/W Description
31:1 rsvd RO e
0 CLR RX RO Read this register to clear the RX DONE interrupt (bit 7)
DONE of thelC RAW _INTR STAT register.
Reset value: 0x0

12.3.25 12CACTIVITYH &R /7 %% (IC_CLR_ACTIVITY)

= Name: Clear ACTIVITY Interrupt Register
= Size: 32bits
= Address Offset: 0x5C
= Read/write access: read
31:1 0
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CLR
T -
ACTIVITY
Bit Name R/W Description
31:1 rsvd RO FiEd
0 CLR _ RO Reading this register clears the ACTIVITY interrupt if the
ACTIVIT 12C is not activeanymore. If the [2C module is still active
Y on the bus, the ACTIVITY interruptbit continues to be set.

It is automatically cleared by hardware if the moduleis
disabled and if there is no further activity on the bus. The
value read fromthis register to get status of the
ACTIVITY interrupt (bit 8) of thelC_RAW_INTR_STAT
register.

Reset value: 0x0

12.3.26 12CSTOP_DETH' 5k %4 (IC_CLR_STOP_DET)

= Name: Clear STOP_DET Interrupt Register
= Size: 32bits
= Address Offset: 0x60

= Read/write access: read

31:1 0
i CLR
STOP_DET
Bit Name R/W Description
31:1 rsvd RO i g
0 CLR _STO RO Read this register to clear the STOP_DET interrupt (bit 9)
P_DET of thelC_RAW_INTR_STAT register.
Reset value: 0x0

12.3.27 12CSTART_DETH g k& 74+ (IC_CLR_START_DET)

= Name: Clear START DET Interrupt Register
= Size: 32bits
= Address Offset: 0x64
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= Read/write access: read

31:1 0
e CLR
START DET
Bit Name R/W Description
31:1 rsvd RO g
0 CLR RO Read this register to clear the START DET interrupt (bit
START D 10) of theIC RAW _INTR_STAT register.
ET Reset value: 0x0
12.3.28 I2CGEN_CALL" iK% 17 % (IC_CLR_GEN_CALL)
=« Name: Clear GEN_CALL Interrupt Register
a Size: 32bits
= Address Offset: 0x68
= Read/write access: read
31:1 0
His LR
GEN _CALL
Bit Name R/W Description
31:1 rsvd RO g
0 CLR _ RO Read this register to clear the GEN_CALL interrupt (bit
GEN _CA 11) of
LL IC_ RAW_INTR STAT register.
Reset value: 0x0
12.3.29 [2CfiifE#rfr#+ (IC_ENABLE)
= Name: 12C Enable Register
u Size: 32bits
= Address Offset: 0x6C
= Read/write access: Read/Write
31:2 1 0
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ABO ENA
e
RT BLE
Bit Name R/W Description
31:2 rsvd RO FiEd
1 ABORT RW When set, the controller initiates the transfer abort.

B 0: ABORT not initiated or ABORT done

B 1: ABORT operation in progress

The software can abort the I2C transfer in master mode by
setting this bit. The software

can set this bit only when ENABLE is already set;
otherwise, the controller ignores any

write to ABORT bit. The software cannot clear the
ABORT bit once set. In response to

an ABORT, the controller issues a STOP and flushes the
Tx FIFO after completing the

current transfer, then sets the TX ABORT interrupt after
the abort operation. The

ABORT bit is cleared automatically after the abort
operation.

For a detailed description on how to abort 12C transfers,
refer to “Aborting 12C Transfers”

on page 54.

Reset value: 0x0

0 ENABLE RW Controls whether the DW_apb_i2c is enabled.

B 0: Disables DW_apb _i2¢ (TX and RX FIFOs are held
in an erased state)

B [: Enables DW_apb i2c

Software can disable DW_apb_i2¢ while it is active.
However, it is important that care be

taken to ensure that DW_apb_i2c is disabled properly. A
recommended procedure is

described in “Disabling DW_apb_i2¢” on page 53.
When DW _apb _i2c is disabled, the following occurs:

B The TX FIFO and RX FIFO get flushed.

B Status bits in the IC_INTR_STAT register are still

active until DW_apb_i2c goes into
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IDLE state.

If the module is transmitting, it stops as well as deletes the
contents of the transmit

buffer after the current transfer is complete. If the module
is receiving, the DW_apb_i2c

stops the current transfer at the end of the current byte and
does not acknowledge the

transfer.

In systems with asynchronous pclk and ic_clk when
IC_CLK TYPE parameter set to

asynchronous (1), there is a two ic_clk delay when
enabling or disabling the

DW _apb i2c.

For a detailed description on how to disable DW_apb_i2c,
refer to “Disabling

DW _apb i2¢” on page 53.

Reset value: 0x0

12.3.30 12CHR&Z /74 (IC_STATUS)

= Name: 12C Status Register
= Size: 32bits
= Address Offset: 0x70

= Read/write access: read

This is a read-only register used to indicate the current transfer status and FIFO status. The status

registermay be read at any time. None of the bits in this register request an interrupt. When the 12C

is disabled by writing 0 in bit 0 of the IC_ENABLE register:

B Bits 1 and 2 are set to 1

B Bits 3 and 4 are setto 0

When the master or slave state machines goes to idle and ic_en=0:

M Bits 5 and 6 are setto 0

31 30 29 28 27 26 25 24
Tl e

23 22 21 20 19 18 17 16
T b

15 14 13 12 11 10 9 8
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Tl

MST
SLV
B “AC RFN ACTI
TR ACTI RFF TFE TENF
TIVI E VITY
VITY

TY

Bit Name R/W Description

317 rsvd RO g

6 RO Slave FSM Activity Status. When the Slave Finite State

Machine (FSM) is not in

the IDLE state, this bit is set.

SLV_ACT B 0: Slave FSM is in IDLE state so the Slave part of
IVITY DW _apb i2c is not Active

B [: Slave FSM is not in IDLE state so the Slave part of

DW _apb i2c is Active

Reset value: 0x0

5 MST _AC RO Master FSM Activity Status. When the Master Finite State
TIVITY Machine (FSM) is not in

the IDLE state, this bit is set.

B 0: Master FSM is in IDLE state so the Master part of
DW _apb i2c is not Active

B 1: Master FSM is not in IDLE state so the Master part
of DW_apb i2c is Active

Note

IC_STATUS[0]—that is, ACTIVITY bit—is the OR of
SLV_ACTIVITY and MST_ACTIVITY bits.

Reset value: 0x0

4 RFF RO Receive FIFO Completely Full. When the receive FIFO is
completely full, this bit is

set. When the receive FIFO contains one or more empty
location, this bit is

cleared.

M 0: Receive FIFO is not full
M 1: Receive FIFO is full

Reset value: 0x0

3 RFNE RO Receive FIFO Not Empty. This bit is set when the receive
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FIFO contains one or

more entries; it is cleared when the receive FIFO is empty.
B 0: Receive FIFO is empty

B 1: Receive FIFO is not empty

Reset value: 0x0

2 TFE RO Transmit FIFO Completely Empty. When the transmit
FIFO is completely empty,

this bit is set. When it contains one or more valid entries,
this bit is cleared. This bit

field does not request an interrupt.

B 0: Transmit FIFO is not empty

B 1: Transmit FIFO is empty

Reset value: 0x1

1 TFNF RO Transmit FIFO Not Full. Set when the transmit FIFO
contains one or more empty

locations, and is cleared when the FIFO is full.

B 0: Transmit FIFO is full

B 1: Transmit FIFO is not full

Reset value: 0x1

0 ACTIVIT RO 12C Activity Status.
Y Reset value: 0x0

12.3.31 12CKIZEEH FF 174 (IC_TXFLR)

= Name:12C Transmit FIFO Level Register
a Size: 32bits
s Address Offset: 0x74
= Read/write access: read
This register contains the number of valid data entries in the transmit FIFO buffer. It is cleared

whenever:

B The I2C is disabled

B There is a transmit abort—that is, TX ABRT bit is set in the IC_RAW_INTR_STAT register
B The slave bulk transmit mode is aborted

The register increments whenever data is placed into the transmit FIFO and decrements when data
is takenfrom the transmit FIFO.
31:4 3:0
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Tii’E TXFLR
Bit Name R/W Description
31:4 rsvd RO FiEd
3:0 TXFLR RO Transmit FIFO Level. Contains the number of valid

dataentries in thetransmit FIFO.

Reset value: 0x0

12.3.32 12CH 52 %77 4% (IC_RXFLR)

= Name: [12C Receive FIFO Level Register
u Size: 32bits
= Address Offset: 0x78
= Read/write access: read
This register contains the number of valid data entries in the transmit FIFO buffer. It is cleared

whenever:
B The I2C is disabled
B Whenever there is a transmit abort caused by any of the events tracked in

IC_TX ABRT_SOURCEThe register increments whenever data is placed into the transmit

FIFO and decrements when data is takenfrom the transmit FIFO.

314 3:0

il ’E RXFLR
Bit Name R/W Description
31:4 rsvd RO Tl
3:0 RXFLR RO Receive FIFO Level. Contains the number of valid data

entries in thereceive FIFO.

Reset value: 0x0

12.3.33 12CSDAf# R K% 7758 (IC_SDA_HOLD)

= Name: 12C SDA Hold Time Length Register
a Size: 32bits
= Address Offset: 0x7C
= Read/write access: Read/Write

This register controls the amount of hold time on the SDA signal after a negative edge of SCL in
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both masterand slave mode, in units of ic_clk period. The value programmed must be greater than
the minimum holdtime in each mode for the value to be implemented—one cycle in master mode,
seven cycles in slave mode. Writes to this register succeed only when IC_ ENABLE[0]=0.

The programmed SDA hold time cannot exceed at any time the duration of the low part of scl.
Therefore theprogrammed value cannot be larger than N SCL. LOW-2, where N_SCL_LOW is the

duration of the lowpart of the scl period measured in ic_clk cycles.

31:16 15:0
T IC_SDA HOLD
Bit Name R/W Description
31:1 rsvd RO
T
6
15:0 IC_SDA RW Sets the required SDA hold time in units of ic_clk period.
HOLD Reset value: IC DEFAULT SDA HOLD

12.3.34 12CKiEFWHEEFHF4 (IC_TX _ABRT_SOURCE)

= Name: [2C Transmit Abort Source Register
= Size: 32bits
= Address Offset: 0x80

= Read/write access: Read

This register has 32 bits that indicate the source of the TX ABRT bit. Except for Bit 9, this register
is clearedwhenever the IC_ CLR TX ABRT register or the IC_CLR_INTR register is read. To
clear Bit 9, the source ofthe ABRT SBYTE NORSTRT must be fixed first; RESTART must be
enabled (IC_CON[5]=1), the SPECIALDbit must be cleared (IC_TAR[11]), or the GC_OR_START
bit must be cleared (IC_TAR[10]).

Once the source of the ABRT SBYTE NORSTRT is fixed, then this bit can be cleared in the same
manner asother bits in this register. If the source of the ABRT SBYTE NORSTRT is not fixed

before attempting to clearthis bit, Bit 9 clears for one cycle and is then re-asserted.

31 30 29 28 27 26 25 24
TX_FLUSH_CNT
23 22 21 20 19 18 17 16
ABR
e T US
ER
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ABR
T
15 14 13 12 11 10 9 8
A
ABR
ABR ABR BRT ABR T 10 ABR ABR
T SL T SL SLVF ARB T M B_ R T SB T HS
VRD V A LUS _LOS AST D_N YTE _NO
_INT RBL HT T ER_ O;{S NOR RST
X OST XFIF DIS STRT RT
TRT
0]
7 6 5 4 3 2 1 0
ABR ABR ABR ABR ABR
ABR ABR ABR
TG T TX T 10 T 10 T 7B
T SB T HS T GC o B - - -
B - - CAL DAT ADD ADD _AD
YTE AC ALL
B B B L N AN R2 N RI N DR
ACK KDE REA - N N N N
OAC OAC OAC OAC NOA
DET T D
K K K K CK
Bit Name R/W Description
31:2 TX FLUS RO This field preserves the TXFLR value prior to
4 H CNT the last TX ABRT event. It is cleared
whenever 12C is disabled.
Reset value: 0x0
23:1 rsvd RO
T
7
16 ABRT U RO This is a master-mode-only bit. Master has
SER_ABR detected the transfer abort (IC_ ENABLE[1]).
T Reset value: 0x0
15 ABRT SL RO 1: When the processor side responds to a
VRD _INT slave mode request for data to be transmitted
X to a remote master and user writes a 1 in
CMD (bit 8) of IC_ DATA CMD register.
Reset value: 0x0
14 ABRT SL RO B 1: Slave lost the bus while transmitting data
V_ARBL to a remote master.
OST IC_ TX ABRT SOURCEJ[12] is set at the
same time.
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Note: Even though the slave never “owns” the
bus, something could go wrong on the bus.
This is a fail safe check. For instance, during a
data transmission at the low-to-high transition
of SCL, if what is on the data bus is not what is
supposed to be transmitted, then DW_apb_i2¢c
no longer own the bus.

Reset value: 0x0

13 A RO B 1: Slave has received a read command
BRT_SLV and some data exists in the TX FIFO so
FLUSH_T the slave issues a TX ABRT interrupt to

XFIFO flush old data in TX FIFO.

Reset value: 0x0

12 ARB LO RO B [: Master has lost arbitration, or if

ST IC_TX ABRT SOURCEJ[14] is also set,
then the slave transmitter has lost

arbitration.

Note: 12C can be both master and slave at the
same time.

Reset value: 0x0

11 ABRT M RO B 1: User tries to initiate a Master operation
ASTER_D with the Master mode disabled.
IS Reset value: 0x0
10 ABRT 10 RO B 1: The restart is disabled
B_RD_N (IC_RESTART EN bit (IC_CON[5]) = 0)
ORSTRT and the master sends a read command in

10-bit addressing mode.

Reset value: 0x0

9 RO To clear Bit 9, the source of the
ABRT SBYTE NORSTRT must be fixed first;
restart must be enabled (IC_CON[5]=1), the

ABRT _SB SPECIAL bit must be cleared (IC_TAR[11]), or
YTE NO the GC_OR_START bit must be cleared
RSTRT (IC_TARJ10]). Once the source of the

ABRT SBYTE NORSTRT is fixed, then this
bit can be cleared in the same manner as

other bits in this register. If the source of the

2020/12 V1.8 WA, BALLF 19271, F£25971




WISEeSsL RN ETBEREERABIRAE
% # = =1 -3 Shenzhen Qianhai WiseSun Intelligence Technology Co. Ltd. WS 8 1 O O

ABRT _SBYTE NORSTRT is not fixed before
attempting to clear this bit, bit 9 clears for one
cycle and then gets re-asserted.

1: The restart is disabled (IC_RESTART EN
bit (IC_CON][5]) = 0) and the user is trying to

send a START Byte.
Reset value: 0x0
8 ABRT_H RO B [: The restart is disabled
S_NORST (IC_RESTART EN bit (IC_CON[5]) = 0)
RT and the user is trying to use the master to

transfer data in High Speed mode.

Reset value: 0x0

7 ABRT_SB RO B 1: Master has sent a START Byte and the
YTE_AC START Byte was acknowledged (wrong
KDET behavior).
Reset value: 0x0
6 ABRT_H RO B 1: Master is in High Speed mode and the
S_ACKD High Speed Master code was
ET acknowledged (wrong behavior).
Reset value: 0x0
5 ABRT_G RO B 1: DW apb i2c in master mode sent a
CALL_RE General Call but the user programmed the
AD byte following the General Call to be a read
from the bus (IC_ DATA CMD[9] is set to
1).
Reset value: 0x0
4 ABRT_G RO B 1: DW_apb_ i2c in master mode sent a
CALL_N General Call and no slave on the bus
OACK acknowledged the General Call.
Reset value: 0x0
3 ABRT_T RO B 1: This is a master-mode only bit. Master
XDATA_ has received an acknowledgement for the
NOACK address, but when it sent data byte(s)

following the address, it did not receive an
acknowledge from the remote slave(s).

Reset value: 0x0

2 ABRT 10 RO B 1: Master is in 10-bit address mode and
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ADDR2 the second address byte of the 10-bit
NOACK address was not acknowledged by any
slave.

Reset value: 0x0

1 ABRT 10 RO M 1: Master is in 10-bit address mode and
ADDRI_ the first 10-bit address byte was not
NOACK acknowledged by any slave.
Reset value: 0x0
0 ABRT 7B RO B 1: Master is in 7-bit addressing mode and
_ADDR_ the address sent was not acknowledged by
NOACK any slave.

Reset value: 0x0

12.3.35 12C ML N %5778 (IC_SLV_DATA_NACK_ONLY)

= Name: Generate Slave Data NACK Register
a Size: 32bits
s Address Offset: 0x84
= Read/write access: Read/Write
The register is used to generate a NACK for the data part of a transfer when DW_apb _i2c¢ is acting
as aslave-receiver. This register only exists when the IC_ SLV_DATA NACK ONLY parameter is
set to 1. Whenthis parameter disabled, this register does not exist and writing to the register’s
address has no effect.
A write can occur on this register if either of the following conditions are met:
B DW apb i2c is disabled IC_ENABLE[0] = 0)
B Slave part is inactive (IC_STATUS[6] = 0)

31 30 29 28 27 26 25 24
T e
23 22 21 20 19 18 17 16
Tl e
15 14 13 12 11 10 9 8
il e
7 6 5 4 3 2 1 0
i NAC
K
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Bit Name R/W Description
31:1 rsvd RO g
0 NACK RW Generate NACK. This NACK generation only occurs

when DW_apb i2c is a slavereceiver.

If this register is set to a value of 1, it can only generate a
NACK after a

data byte is received; hence, the data transfer is aborted
and the data received is

not pushed to the receive buffer.

When the register is set to a value of 0, it generates
NACK/ACK, depending on

normal criteria.

B 1 = generate NACK after data byte received

B 0= generate NACK/ACK normally

Reset value: 0x0

12.3.36 I2CDMA¥z 31728 (IC_DMA_CR)

= Name: DMA Control Register
= Size: 32bits
= Address Offset: 0x88

= Read/write access: Read/Write

This register is only valid when DW_apb_i2c is configured with a set of DMA Controller interface
signals(IC_ HAS DMA = 1). When DW _apb i2c is not configured for DMA operation, this register
does not existand writing to the register’s address has no effect and reading from this register
address will return zero.The register is used to enable the DMA Controller interface operation.
There is a separate bit for transmitand receive. This can be programmed regardless of the state of

IC_ENABLE.

31:2 1 0
TDM RDM
il
AE AE
Bit Name R/W Description
31:2 rsvd RO e
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TDMAE

RW

Transmit DMA Enable. This bit enables/disables the
transmit FIFO DMA channel.

B 0 = Transmit DMA disabled

B 1 = Transmit DMA enabled

Reset value: 0x0

RDMAE

RW

Receive DMA Enable. This bit enables/disables the
receive FIFO DMA channel.

B 0= Receive DMA disabled

B 1 =Receive DMA enabled

Reset value: 0x0

12.3.37

[2CDMAE %27 /7 2% (IC_DMA_TDLR)

=« Name: DMA Transmit Data Level Register
= Size: 32bits

= Address Offset: 0x8C

= Read/write access: Read/Write

This register is only valid when the DW_apb _i2c is configured with a set of DMA interface signals
(IC_HAS DMA =1). When DW _apb _i2c is not configured for DMA operation, this register does

not exist;writing to its address has no effect; reading from its address returns zero.

3:0

T DMATDL

Bit

Name

R/W

Description

31:4

rsvd

RO

Tl

3:0

DMATDL

RW

Transmit Data Level. This bit field controls the level at
which a DMArequest is made by the transmit logic. It is
equal to the watermarklevel; that is, the dma_tx_req signal
is generated when the number ofvalid data entries in the
transmit FIFO is equal to or below this fieldvalue, and
TDMAE = 1.

Reset value: 0x0
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12.3.38

I2CDMAL 4 % /72% (IC_DMA_RDLR)

=« Name: DMA Receive Data Level Register
= Size: 32bits

= Address Offset: 0x90

= Read/write access: Read/Write

This register is only valid when DW_apb_i2c is configured with a set of DMA interface signals
(IC_HAS DMA =1). When DW_apb_i2c¢ is not configured for DMA operation, this register does

not exist;writing to its address has no effect; reading from its address returns zero.

314 3:0

il e

DMAR
DL

Bit

Name

R/W

Description

31:4

rsvd

RO

Til e

3:0

DMARDL

RW

Receive Data Level. This bit field controls the level at
which a DMArequest is made by the receive logic. The
watermark level = DMARDL+1;that is, dma_rx _req is
generated when the number of valid data entries inthe
receive FIFO is equal to or more than this field value + 1,
andRDMAE = 1. For instance, when DMARDL is 0, then
dma rx_req isasserted when 1 or more data entries are
present in the receive FIFO.

Reset value: 0x0

12.3.39

|I2CSDAJE 8 #7 ###% (IC_SDA_SETUP)

= Size: 32bits

= Address Offset: 0x94

= Read/write access: Read/Write

= Name: [2C SDA Setup Register

This register controls the amount of time delay (in terms of number of ic_clk clock periods)

introduced inthe rising edge of SCL—relative to SDA changing—by holding SCL low when

DW _apb_i2c services a readrequest while operating as a slave-transmitter. The relevant 12C
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requirement is tSU:DAT (note 4) as detailedin the [2C Bus Specification. This register must be

programmed with a value equal to or greater than 2.

Writes to this register succeed only when IC_ENABLE[0] = 0.

31:8 7:0
TR SDA_SETUP
Bit Name R/W Description
31:8 rsvd RO g
7:0 SDA SET RW SDA Setup. It is recommended that if the required delay is
UupP 1000ns, then for an
ic_clk frequency of 10 MHz, IC_SDA_SETUP should be
programmed to a
value of 11. IC_SDA_SETUP must be programmed with
a minimum value of 2.
Default Reset value: 0x64, but can be hardcoded by
setting the
IC_ DEFAULT SDA_SETUP configuration parameter
12.3.40 12CACK B Fl %747 3% (IC_ACK_GENERAL_CALL)

=« Name: [2C ACK General Call Register
= Size: 32bits

= Address Offset: 0x98

= Read/write access: Read/Write

The register controls whether DW_apb_i2¢ responds with a ACK or NACK when it receives an

12C GeneralCall address.

31:1 0
ACK GEN_CAL
T
L
Bit Name R/W Description
31:1 rsvd RO g
0 ACK GE RW ACK General Call. When setto 1, DW_apb_i2c responds
N _CALL with a ACK (byasserting ic_data_oe) when it receives a
2020/12 V1.8 FEALFT A, R FE 5519871, 25971
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General Call. When set to 0, theDW_apb_i2c does not
generate General Call interrupts.

Default Reset value: 0x1, but can be hardcoded by setting
the

IC_DEFAULT ACK GENERAL CALL configuration

parameter.

12.3.41 12CREIREFH /A4 (IC_ENABLE_STATUS)

= Name: [2C Enable Status Register
= Size: 32bits
= Address Offset: 0x9C

= Read/write access: Read

The register is used to report the DW_apb_i2¢ hardware status when IC_ENABLE[0] is set from 1
to 0; thatis, when DW_apb i2c¢ is disabled.

If IC_ENABLEJ0] has been set to 1, bits 2:1 are forced to 0, and bit 0 is forced to 1.

If IC_ENABLE[0] has been set to 0, bits 2:1 is only be valid as soon as bit 0 is read as ‘0’.

31:3 2 1 0
SLV_DISABLED W
SLV_RX DATA_LO
i HIL IC_EN
ST -
E BUSY
Bit Name R/W Description
31:3 rsvd RO g
2 SLV _RX RO Slave Received Data Lost. This bit indicates if a
DATA L Slave-Receiveroperation has been aborted with at least
OST one data byte received from anl2C transfer due to setting

IC_ENABLEJ[0] from 1 to 0.

When read as 1, DW_apb_i2c¢ is deemed to have been
actively engaged inan aborted 12C transfer (with matching
address) and the data phase of thel2C transfer has been
entered, even though a data byte has beenresponded with a
NACK. NOTE: If the remote 12C master terminates the
transfer with a STOP condition before the DW_apb _i2c
has a chance toNACK a transfer, and IC_ENABLE[0] has

been set to 0, then this bit is alsoset to 1.
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When read as 0, DW_apb_i2c is deemed to have been
disabled withoutbeing actively involved in the data phase
of aSlave-Receiver transfer.

NOTE: The CPU can safely read this bit when IC_EN (bit
0) is read as 0.

Reset value: 0x0

1 SLV DIS
ABLED _
WHIL
E_BUSY

RO

Slave Disabled While Busy (Transmit, Receive). This bit
indicates if apotential or active Slave operation has been
aborted due to setting bit 0 ofthe IC_ENABLE register
from 1 to 0. This bit is set when the CPU writesa 0 to bit 0
of IC_ENABLE while: (a) DW_apb _i2c is receiving the
addressbyte of the Slave-Transmitter operation from a
remote master; OR, (b)address and data bytes of the
Slave-Receiver operation from a remotemaster.

When read as 1, DW_apb_i2c is deemed to have forced a
NACK duringany part of an 12C transfer, irrespective of
whether the 12C addressmatches the slave address set in
DW _apb i2c (IC_SAR register) OR if thetransfer is
completed before bit 0 of IC_ENABLE is set to 0, but has
not

taken effect.

NOTE: If the remote I12C master terminates the transfer
with a STOPcondition before the DW_apb_i2c has a
chance to NACK a transfer, andbit 0 of IC_ENABLE has
been set to 0, then this bit will also be set to 1. When read
as 0, DW_apb i2c is deemed to have been disabled
whenthere is master activity, or when the 12C bus is idle.
NOTE: The CPU can safely read this bit when IC_EN (bit
0) is read as 0.

Reset value: 0x0

0 IC_EN

RO

ic_en Status. This bit always reflects the value driven on
the output port

ic_en.

B Whenread as 1, DW_apb i2c is deemed to be in an

enabled state.

B When read as 0, DW_apb_i2c¢ is deemed completely
inactive.

NOTE: The CPU can safely read this bit anytime. When
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this bit is read as0, the CPU can safely read
SLV_RX DATA LOST (bit 2) and
SLV_DISABLED WHILE BUSY (bit 1).

Reset value: 0x0

12.3.42 12CSS/FSRIEHHIK R T /748 (IC_FS_SPKLEN)

= Name: 12C SS and FS Spike Suppression Limit Register
= Size: 32bits
= Address Offset: 0xAQ

= Read/write access: Read/Write

This register is used to store the duration, measured in ic_clk cycles, of the longest spike that is
filtered outby the spike suppression logic when the component is operating in SS or FS modes. The
relevant [2Crequirement is tSP (Table 4) as detailed in the I2C Bus Specification. This register

must be programmed with aminimum value of 1.

31:8 7:0
T IC_FS SPKLEN
Bit Name R/W Description
31:8 rsvd RO e
7:0 IC_FS SP RW This register must be set before any 12C bus transaction
KLEN can take place toensure stable operation. This register sets

the duration, measured in ic_clkcycles, of the longest
spike in the SCL or SDA lines that are filtered out bythe
spike suppression logic; for more information, refer to
“SpikeSuppression” on page 54.This register can be
written only when the 12C interface is disabled,
whichcorresponds to IC_ ENABLE[0] being set to 0.
Writes at other times haveno effect. The minimum valid
value is 1; hardware prevents values less than thisbeing
written, and if attempted, results in 1 being set.

Reset value: IC_ DEFAULT FS SPKLEN configuration

parameter.
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12.3.43

12C HSZR UG fR 27 /745 (IC_HS_SPKLEN)

= Size: 32bits
= Address Offset: 0xA4

= Read/write access: Read/Write

=« Name: [2C HS Spike Suppression Limit Register

This register is used to store the duration, measured in ic_clk cycles, of the longest spike that is

filtered outby the spike suppression logic when the component is operating in HS mode. The

relevant 12C requirementis tSP (Table 6) as detailed in the I2C Bus Specification. This register

must be programmed with a minimumvalue of 1 and is implemented only if the component is

configured to support HS mode; that is, if the
IC_ MAX SPEED MODE parameter is set to 3.

31:8 7:0

e IC_HS_SPKLEN
Bit Name R/W Description
318 rsvd RO g
7:0 IC HS SP RW This register must be set before any 12C bus transaction

KLEN

can take place toensure stable operation. This register sets
the duration, measured in ic_clkcycles, of the longest
spike in the SCL or SDA lines that are filtered out bythe
spike suppression logic; for more information, refer to
“Spike

Suppression” on page 54.

This register can be written only when the 12C interface is
disabled, whichcorresponds to IC_ENABLE[0] being set
to 0. Writes at other times haveno effect.

The minimum valid value is 1; hardware prevents values
less than thisbeing written, and if attempted, results in 1
being set.

This register is implemented only if the component is
configured to supportHS mode; that is, if the

IC_MAX SPEED MODE parameter is set to 3.

Reset value: IC_ DEFAULT HS SPKLEN configuration

parameter
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13 @ HADC(GPADC)

13.1 ADCTE4

GPADCSZFFGPIOW 5y P St L AL AN PAY & B A, [R]— IF Z S0 — BRI, s
Z BRI B AT

13.2 ADCH# 8

i1t gpade_ch_seliZGFFADCII T, SCRFGPIORIN . i LA, H AT .

B RS BE 10 E0HE, R ETERER0~1.2V.

ADCKRAFEH = 1.333333Mhz/(GPADC_CTRL.sample_rate+1)

e 4% P 0 T T 25 R90.5~44%

VCM (F 5 EmE) nELEFE0.45V~0.80V, & H0.6V.

YEF BRI ZE N, Hin N BT gpade_sel lIEFSMEAIGPIO (PAO~PAT) 2 —;
ZoyiiNiE T gpade_sel2fligpade_sel IEFESMEFUGPIO (PAO~PAT7) H#124 .

FIFOIR L N16.

Y EFDMA#ELE

13.3 BB RS

FH I & 25 (#A3_2)

E o _10°C
= -
:] o ) G,
= 85T
—1107C

18 19 2 2122 23 24 25 26 27 28 29 3 31 32 33 34 35 36
BV
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13.4 B R IRE
T AL IR
1000
900 N~
.
800 N\
700
a 600
o — 18V
9': 400 \ — 3.3V
300 3.6V
200
100
0
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 110
IE/C
13.5 ADCH 1728
13.5.1 Hudik- w2
ADCHE IR
HohiE e He ik A JS82%
0x5000F000 -0x5000 FFFF 0x5000 F000 GPADC APBO
ADCHAfEa s &
ks My R ER A %% (bit) EAE
0x00 GPADC_CONF 32 0x0000C050
0x04 GPADC _CTRL 32 0x00000000
0x08 GPADC_FIFOLEVEL 32 0x00000000
0x0C GPADC _Threshold 32 0x00000008
0x10 GPADC_FIFOFLUSH 32 0x00000000
0x14 GPADC_FIFODATA 32 0x00000000
0x18 GPADC_STAT 32 0x00000000
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Oxlc GPADC_INT_CTRL 32 0x00000000
0x20 GPADC_DATA 32 0x00000000
0x24 DMA_CR 32 0x00000000
0x28 DMA_RDLR 32 0x00000000

13.5.2 GPADCHC & 77 /74 (GPADC_CONF)

= Name: Configure Register
= Size: 32 bits
= Address Offset: 0x0

= Read/write access: read/write

31 30 29 28 27 26 25 24
Tl
23 22 21 20 19 18 17 16
iR gpade_g
ain
|
15 14 13 12 . 10 9 8
gpadc_gain gpadc_sel2 gpadc_sell
7 6 5 4 3 2 1 0
e gpadc_vem_sel gpad:;diff gpadc_ch_sel TR
Bit Name R/W Description
31-1 rsvd RO
6
15:1 gpadc_gai RW 00: Ao W& 2% (1) 4 25 °90.5
4 n O1: Her B % P 3 2 09 1
10: o PR 5 P 38 £ 92
11: o DURE 6 1) 38 7 4
P, L RGN N 48 2 0 5 B 92
i FEE AU I 38 2 06 20 B g4
13:1 gpadc_sel RW XT8N GPIOREAT 815 141 9 F iy A\
1 2
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10:3 gpade_sel RW e S AN GPIOE AT 8% 11 Jy T4 A\
1
7 rsvd RO
6:4 gpadc_vc RW 000: VCM=0.45
m_sel 001: VCM=0.50
010: VCM=0.55
011: VCM=0.60
100: VCM=0.65
101: VCM=0.70
110: VCM=0.75
111: VCM=0.80
’ gpade diff [ RW [ 0. RrlIGPIOM S\ (5 5
en

- 1: AMCPIOE S HIN{GE 5
AR . b floffseth), gpade diff en

IR EO
2:1 gpadc _ch RW 00: fRE.
sel 01: JEEAEM

10:  FE ARSI
11: GPIOK&I

0 rsvd RO

13.5.3 GPADC# il 7 /74 (GPADC_CTRL)

= Name: Control Register
= Size: 32 bits
= Address Offset: 0x04

= Read/write access: read/write

31 30 29 28 27 26 25 24
il e
23 22 21 20 19 18 17 16
sample
T B
rate
1

15 14 13 12 10 9 8
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sample rate

7 6 5 4 3 1 0
adc e
e gpadc_mode spade-
n
Bit Name R/W Description
31-16 rsvd RO
15-8 sample rate RW GPADC FIFO Mode sample
rate =
1.333333Mhz/(sample rate+1)
7-3 rsvd RO
2-1 gpadc_mode RW 00: B, BIRE AN
GPADC DATA
01: ZUEA, BIEAN
GPADC DATA
10: HESHA, Hii S A\FIFO
0 gpadc_en RW GPADC enable

Hgpadc_mode=000, B K #%
e, 45 NGPADC_DATA,
5 e gpade_enfif 14 H B
%, JFH% tgpade done_int
SMLTE

Ygpadc_mode=011}, % kK#%
e, METSE RS A
GPADC DATA, A&7 4
gpadc_done intH K7, 7 EAF

&% gpadc_en.

Mgpadc_mode=100}, % 4%
#e, BIEE NFIFO, HAHEE
gpadc_eno

13.5.4 GPADC FIFOLEVEL# f7-#+ (GPADC_FIFOLEVEL)

= Name: FIFOLEVEL Register
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= Size: 32 bits
= Address Offset: 0x08

= Read/write access: read

3 3 2 2 2 y 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 5 4 3 2 1 0 9 8 7 6
T
1 1 1 1 1
5 A 3 5 . 10 9 8 7 6 5 4 3 2 1 0
T pe fifo level
Bit Name R/W Description
31-6 rsvd RO
4-0 fifo level RO FIFO Level, i K{E NFIFOIX
fZ16
13.5.5 GPADC Threshold# f7# (GPADC_Threshold)
= Name: Threshold Register
= Size: 32 bits
= Address Offset: 0x0C
= Read/write access: read/write
3 3 2 2 2 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 20 5 4 3 2 1 0 9 8 7 6
i
1 | 1 | 1
5 A 3 5 . 10 9 8 7 6 5 4 3 2 1 0
T fifo threshold
Bit Name R/W Description
31-6 rsvd RO
4-0 fifo threshold RW FIFO Threshold

13.5.6 GPADC FIFO FLUSH# f7#% (GPADC FIFO FLUSH)

= Name: FIFOFLUSH Register

202012 V1.8

R AT s AR TE

20871, F£25971




wisesun AisEREeAEREAE
% “ =] i1 13 Shenzhen Qianhai WiseSun Intelligence Technology Co. Ltd. WS 8 1 O O

= Size: 32 bits
= Address Offset: 0x10

= Read/write access: write

3 3 2 2 2 y 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 5 4 3 2 1 0 9 8 7 6
T
1 1 1 1 1
10 9 8 7 6 5 4 32 1 0
5 4 3 2 |
fifo
T
flush
Bit Name R/W Description
31-6 rsvd RO
4-0 fifo flush RW FIFO Flush#%{f:

13.5.7 GPADC FIFO DATA% f## (GPADC FIFO DATA)

= Name: FIFODATA Register
= Size: 32 bits
= Address Offset: 0x14

= Read/write access: read

3 3 2 2 2 y 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 5 4 3 2 1 0 9 8 7 6
T
1 1 1 1 1
5 A ; 5 | 10 9 8 7 6 4 3 2 1 0
TR fifo_data

Bit Name R/W Description

31-6 rsvd RO

4-0 fifo_data RO FIFO DATA
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13.5.8 R A% 248 (GPADC_STAT)

= Name: Interrupt Status Register
= Size: 32 bits
= Address Offset: 0x18

= Read/write access: write

3 3 2 2 2 26 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 5 4 3 2 1 0 9 8 7 6
T
|
15 14 13 12 . 10 9 8
S
7 6 5 4 3 2 1 0
int_ovf int_aler int_don
TR - - -
1 t e
Bit Name R/W Description
31-3 rsvd RO
2 int_ovfl WC FIFO 5 i i tH ) 7= A by

0: GPADC interrupt not occur
1: GPADC interrupt occur
Write 1 to clear it. Write 0 is

ignored

1 int_alert wC *FIFO Level>=FIFO

Thresholdf, 774 H1 it

0: GPADC interrupt not occur
1: GPADC interrupt occur
Write 1 to clear it. Write 0 is

ignored.

0 int_done wC GPADC done interrupt occurs.
0: GPADC interrupt not occur
1: GPADC interrupt occur
Write 1 to clear it. Write 0 is

ignored.
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13.5.9 H 4541 %473 (GPADC_INT_CTRL)

= Name: Interrupt Control Register
= Size: 32 bits
= Address Offset: 0x1C

= Read/write access: read/write

31 30 29 28

27

26 25 24

Tl

23 22 21 20

19

18 17 16

T v

15 13 11 10

i

int_ovfl

mask

int_alert int_done

mask mask

2 1 0

i

int_ovf int_aler int_don

1 en t en e en

Bit Name

R/W

Description

31-11 rsvd

RO

10 int_ovfl mask

RW

Allows the user to mask a
generated FIFO Overflow
interrupt.

0 = Interrupt unmasked

1 = Interrupt masked

9 int_alert mask

RW

Allows the user to mask a
generated FIFO Threshols Alert
interrupt.

0 = Interrupt unmasked

1 = Interrupt masked

8 int_done mask

RW

Allows the user to mask a
generated GPADC done
interrupt.

0 = Interrupt unmasked

1 = Interrupt masked
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7-3 rsvd RO

2 int_ovfl en RW Allows the user to disable FIFO
Overflow interrupt generation.
0 = Interrupt disabled

1 = Interrupt enabled

1 int_alert_en RW Allows the user to disable FIFO
Threshols Alert interrupt
generation.

0 = Interrupt disabled

1 = Interrupt enabled

0 int_done en RW Allows the user to disable
GPADC done interrupt
generation.

0 = Interrupt disabled

1 = Interrupt enabled

13.5.10 GPADC#i#liZ7f74% (GPADC_DATA)

= Name: Data Register
= Size: 32 bits
= Address Offset: 0x20

= Read/write access: read

3 3 2 2 2 y 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 5 4 3 2 1 0 9 8 7 6
T
1 1 1 1 1
5 A ; 5 | 10 9 8 7 6 4 3 2 1 0
TR gpadc_data
Bit Name R/W Description
31-6 rsvd RO
4-0 gpadc_data RO ADCH(#5
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13.5.11 DMAF#|2%/7%% (DMA_CR)

= Name: DMA Control Register
= Size: 32 bits
= Address Offset: 0x24

= Read/write access: read/write

3 3 2 2 2 2 2 2 2 2 2 | 1 | 1
1 0 9 8 7 20 5 4 3 2 1 0 9 8 7 6
Tl
1 | 1 | 1
5 A 3 5 . 10 9 8 7 6 4 3 2 0
d
m
T a
c
r
Bit Name R/W Description
31-2 rsvd RO
1 rsvd RW
0 dmacr RW DMAf# fig

13.5.12 DMAE:FIFOLEVEL % /%% (DMA_RDLR)

= Name: DMA Receive FIFOLEVELRegister
u Size: 32 bits
= Address Offset: 0x28

= Read/write access: read/write

3 3 2 2 2 > 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 5 4 3 2 1 0 9 8 7 6
T

1 1 1 1 1

10 9 8 7 6 4 3 2 1 0
5 4 3 2 1
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TR dmardlIr
Bit Name R/W Description
314 rsvd RO
3-0 dmardlIr RW

DMA receive fifo data level
HFIFO Level >= dmardlr + 1

I, RIEDMATE K
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14 EACLf#ERE2%(QuadDec)
14.1 QuadDecf& 4}

IR RS %S (QuadDec) ZHAFAR BB O B 715 5 RUBRASHEAT THEUN Th R « 1X 2845 518 %
HT P LB ER | 222 PR3k P/ B I I R SRR A

KWAME SIERCOIAMB, FAL_EARESO0E A, 7340 tH IR TR R . A RS AE G
DO A — R R AR P81 X G R I ik b A 2R A RO 1% B, Tl i R Y,
T PRSI T [ RARX AL B o 88 =ANFTIRME S 44 uIndex (R, JyBpie— B A — k4t
EKNS%.

IEAZ AR 4 P 1 R IE A i 2% B Y o IESCOmAD S NN R (Flan,  BbR. PUZER. H
RIS HEIALE . AT R HAh, IESCHERGERIE RS BN R AL TR,
AL, RS A e E P AR .

14.2 QuadDeciF i

14.2.1 &5\

SRR A FRIE AL RS2 M S B AL E . SIS, AR IR, WRBEAA. B,
I HR G4m0, WiHEEs i ER A RI0. Rl bkerikid, Rollkeigisn, K51, A BIAH
RV LIS R 25 A7 4 R B 0 R 51 e, T T AN 22 Ve A — AT A

14.2.2 HlfEid g

I B E -5 F T RAE AT IR S N L RIS Jikr o it AN R AR A, BLEI3NESEACK
FERAAMIEME . SRAFEI b R 2 K T R I bk b U0 2B PR R R 8] e 391 28 BT A g
N PR A I B S A R P o

IS b N KT A BB N 915 B KB IR 618

2G| kiR B PR R 20 34N Bl Y o
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2R BNk 18] (S

14.2.3 Fiifrir

FE R H— FhEl 2 AP O R T A

> T b
> s R
> R 5 H N

> ARIBA N B2 AE TERCIRAS IR AR
> TR IA BT e A

14.2 4 IRAESKAE

A\ BH A, ILFEETHEas AL PR NAZKT— ANk .

A AT A A P RS HLAT I 8 /33 Do R a5 AT AR, BROABC B 3207 08 36 J T 4%
DHRFE A RIEEAHARIRES, XN TAMBRIAFTA A RERIE. IRSRZE W TR, f5F
“H7 RS PR IRAR RN IE A AL T B AR A IR A o X T IESS AR AT T AN
IR P Eay L VA o Er e S e G A

14.3 1 FH A

fii & 31vio & FIYE NQDEC_CHA. QDEC_CHB. QDEC_IDX

QDEC_Init(ENABLE);

cnt= QDEC_GetInternalCounter();/135 HUEUE

HARZZQdecrs il

14.4 QuadDecZF 1728

14.4.1 Hihik e i %

QuadDec: i ik
Hly - ¥ et A R
0x5000 6000 -0x5000 6FFF 0x5000 6000 Qdec APBO
QuadDec 77 7 2 i F% bt 3%
% ik AT A4 R P fE (bit) =XKL
0x00 QCR 32 0x00000000

202012 V1.8

R AT s AR TE

21671, F£25971




Q | BT E4E R E A BIRAT)
% }EIVIgeSgu I?g S:Enzhﬁei C:anhai Wieizin Intelligencei:chnology Co. Ltd. WS 8 1 O O

0x04 QSR 32 0x00000000
0x08 QIR 32 0x00000000
0x0C QRW 32 0x00000000
0x10 QCK 32 0x00000000

14.4.2 Quadrature ControlZ7 {7 #s (QCR)

= Name: Quadrature Control Register
= Size: 32 bits
= Address Offset: 0x0

= Read/write access: read/write

3 3 2 2 2 y 2 2 2 2 2 2 | 1 | 1
1 0 9 8 7 5 4 3 2 1 0 9 8 7 6
T
1
15 14 13 12 | 10 9 8
INR
Tl IDXL
C
7 6 5 4 3 2 1 0
ICH ICH QL PLC INZ
INEN CTDR ECNT
B A AT T C
Bit Name W/ Description
R
31:1 rsvd R FiEd
0 o
9 INRC R Index Read Count Bit
W 0 = Quadrature Read / Write register not
affected.

1 = Read the value of the quad. count to the

QRW reg, when index event is true.

8 IDXL

=

Index Level configuration

w 0 = Index asserted when quadature index is
logic low

1 = Index asserted when quadrature index is

logic high
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7 ICHB R Index Channel B configuration
\W% 0 = Index asserted when quadrature channel B
logic low
1 = Index asserted when quadrature channel B
logic high
6 ICHA R Index Channel A configuration
\W% 0 = Index asserted when quadrature channel A
logic low
1 = Index asserted when quadrature channel A
logic high
5 QLAT R Quadrature Count Latch
W 0 = No action.
1 = Latch and store quad count in QRW register,
auto cleared
4 PLCT R Pre Load Count register
Y 0 = No action.
1 = Load value currently in pre load reg into
count reg, auto clear
3 INZC R Index Zero Count Bit
W 0 = Internal count not affected.
1 = Zero internal quad_count when quad_index
is asserted.
2 INEN R Index Enable Bit
w 0 = Index input disabled
1 = Index input enabled
1 CTDR R Set Count Direction
w 0 = Counts positive when A leads B
1 = Counts negative when A leads B
0 ECNT R Enable Counting
w 0 = Quadrature counting disabled
1 = Quadrature counting enabled

14.4.3 Quadrature StatusZi 1742 (QSR)

= Name: Quadrature Status Register
= Size: 32 bits
= Address Offset: 0x04
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= Read/write access: read/write

3 3 2 2 2 26 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 5 4 3 2 1 0 9 8 7 6
T
1
15 14 13 12 | 10 9 8
T
7 6 5 4 3 2 1 0
TR CMI INI UNI oVI QEI
Bit Name W/ Description
R
31:5 rsvd R g
o
4 CMI R Count Compare Match Event, auto set, user
W cleared

0 = Compare match event has not occurred
1 = Compare match event occurred, interrupt

genetated if enabled

3 INI R Index event, auto set, user cleared
W 0 = Index event has not occurred

1 = Index event occured, interrupt requested if

INIE set
2 UNI R Counter Underflow, auto set, user cleared
W 0 = No underflow detected

1 = Counter underflow from 0x0000 to OXFFFF

1 OVI R Counter Overflow, auto set, user cleared
W 0 = No overflow detected
1 = Counter overflow from OxFFFF to 0x0000

0 QEI R Quadrature decoder error status, auto set, user
w cleared
0 =No error

1 = Illegal state transition detected

2020/12 V1.8 WA, BALLF 21971, F£25971




Q | BT E4E R E A BIRAT)
% }EIVIgeSgu I?g S:Enzhﬁei C:anhai Wieizin Intelligencei:chnology Co. Ltd. WS 8 1 O O

14.4.4 Quadrature Interrupt enable®@i 725 (QIR)

= Name: Quadrature Interrupt enable Register
= Size: 32 bits
= Address Offset: 0x08

= Read/write access: read/write

3 3 2 2 2 2 2 2 2 2 2 | 1 | 1
1 0 9 8 7 20 5 4 3 2 1 0 9 8 7 6
Tl
|
15 14 13 12 . 10 9 8
Tl
7 6 5 4 3 2 1 0
T’ ot i UNIE OVIE QEIE
E E
Bit Name W/ Description
R
31:5 rsvd R FiEd
o
4 CMIE R Compare Match Interrupt Enable
W 0 = No interrupt generated when a compare

match event is asserted.
1 = An external interrupt will be generated when

the compare event is asserted.

3 INIE R Index Interrupt Enable
\W% 0 = Index interrupt request disabled

1 = Index interrupt request enabled

2 UNIE R Underflow Interrupt Enable
w 0 = Underflow event will not trigger an
interrupt.

1 = Underflow event will trigger an interrupt

1 OVIE R Overflow Interrupt Enable
w 0 = Overflow event will not trigger an interrupt

1 = Overflow event will trigger an interrupt
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0 QEIE R Quadrature Error Interrupt enable
w 0 = Quadrature Error Interrupt disabled

1 = Quadrature Error Interrupt enabled

14.4.5 Quadrature Count Read / Write 27 {7 %% (QRW)

= Name: Quadrature Count Read / Write Register
= Size: 32 bits
= Address Offset: 0x0C

= Read/write access: read/write

3 3 2 2 2 2 2 2 2 2 2 | 1 | 1
1 0 9 8 7 20 5 4 3 2 1 0 9 8 7 6
QRW
1 1 1 1 1
5 A ; 5 . 10 9 8 7 6 5 4 3 2 1 0
QRW
Bit Name W/ Description
R
31:0 QRW R The actual quadrature count value must be
w latched prior to

reading from this register. This may be
triggered two ways:

1) Writing a '1' to the QCR, bit 5 quadrature
count latch

(QLAT), -or-

2) Asserting the external asyncronous input
quad_idx 1.

Once either event occurs, the quadrature count
value will be

copied to the QRW register.

This register is also used to hold the pre-load
count value.

After writing to this register, the pre-load value
is

transferred to the quadrature count register by

2020/12 V1.8 WA, BALLF 22171, F£25971
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writing a 'l'

(PLCT)

to the QCR, bit 4, quadrature pre-load count

14.4.6 Quadrature Sample Clock Frequence Selection?i {7 (QCK)

=« Name: Quadrature Sample Clock Frequence Selection Register

= Size: 32 bits
= Address Offset: 0x10

= Read/write access: read/write

3 3 2 2 y 2 2 2 2 2 2 1 1 1 1
1 0 9 7 5 4 3 2 1 0 9 8 7 6
T
1 1 1 1
5 A ; . 10 9 8 7 6 5 4 3 2 1 0
T pe QCK
Bit Name W/ Description
R
31:5 rsvd R FiEd
o
4:0 QCK R 4R LR AR, KE X Quadrature Decoder K
w R B SR
F(qdec_clk) = F(PCLK)/(QCK[4:0]+1)
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15 B8 (KeyBoard)

15.1 KeyBoard{& 41

%

A A BRI R AL A, T DO S HZ B TO S L, (T 1610 2 AT LLSC 7136

B,

15.2 KeyBoard## 4

He

IEE SRty N s £

BRI AR 7 S B, AT b 32Kz B, 94 3 A @ i KSPWATKSPONL
I GPIOK F % /7 25Pxn_modei % & H Akeboard {110, FHEIIKPC SELM . (42 Hil 47 4%

ALK SPW 5 KSPON il ) F 4 B[] 1 R 3%

F15.1 82 1EETE) R

KSPW KSPON F I ) #iE
2’b00 2’b00 4ms 16x4x2x31.25us
2’b01 6ms 16x4x3x31.25us
2’b1x 8ms 16x4x4x31.25us
2’b01 2’b00 8ms 16x8x2x31.25us
2’b01 12ms 16x8x3x31.25us
2’b1x 16ms 16x8x4x31.25us
2’b10 2’b00 16ms 16x16x2x31.25us
2’b01 24ms 16x16x3x31.25us
2’b1x 32ms 16x16x4x31.25us
2’b11 2’b00 32ms 16x32x2x31.25us
2’b01 48ms 16x32x3x31.25us
2’b1x 64ms 16x32x4x31.25us

THERE — SIS 2 R
N E A R (G4 1O SCREI B A5 M a0 T B s

MBS I B (T ML T, EIRPIRECPU,  WIRER Sk
i A B A7 A (Px_TOD) (S A K 25 A7 2 A BRAEL, 0 SRR SR — S DU b

KPC DATAMfNEEAE, EHIWE— D elE 2 MEPHE T .
M E SR 2 NG RN AL T, 5 TR B A5, R UGCRR SR — S B A — AT
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11/ 058 B 151 -

VBAT3V

54 s5 s6
._ng_‘ ;pﬁ)—l ;pE')—ﬂ
P
& N )
Lse sg ) s10
e e S e
) %ﬁ—{ ;;ﬁf‘i ;ﬁ—! _._pi'.—<
2R siL 512 s13 s14 515
— — — — —
b—q“._P.lj}—i 1 ‘_DEF.\—i ;pE')—ﬂ :p§—| ;pﬁ)—'
z
5 516 s17 s18 Ls::\ 520 s11
Cm o e m S =
S el R Swpd ] wepE A
53 524 Lszf 526 s17 528
i s i S o i
o— g B rE— = o 2 =
E 2
o= 520 530 531 bz—: 533 L,H 535 536
S SwE ] e Y Swepd 1 Sl Y Snepd ] Swerd
e

@
I

i
=
Bl

2 2
; 537 38 539 540 541 542 543 s s45
e S e S B i = o o e
Soerd FPE Shepd rpE P rpE’ "PE T rpE
= B
; 546 547 548 549 550 ss1 552 553 554 555
e e e e = e = - a -
— = — —_— — — = e e
S’ roF T roE eE Y P B T SweeE Y T rpE
556 557 558 550 560 s61 56 56 s64 365 566
oo s Il gms L g=5 s | oo s 1l 75 | ot s | st
—Swef— roF of R o8 R o8 Sucpd E w:of B

SRSV SN IE

VBAT3V
s -
RE £
SK
st
el
Qw-pE
R11 @
SK
52 53
[ S—
| gl\?i.-'—P]g> gw.p]?_'
RIS &
SK o s y
[ S — T -
%’-Pg ! ‘|.."-P§> QU.’-PQ_'.
RIS o0
SK
ld S8 s9 S10
= = i — =
Sw-pf Sw-p? Swr® 1 — w1
R23 =
SK
S11 $12 o - o5
— A I - 2 mm 2lom
'Y'Pﬁ _-_ %’-Pﬁ’ %’.PE ?"\-{-Pﬁ: QXR’-P]_Q

il FH L 2
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PAS ANiof R Ayt -
1. WHH%ET s1 LS, PBO HmEZRMK, F=/E keyboard H1lT, @7 f7#% GPIOB [1) Px_IOD Zf 745 H

ox1f, A2k Oxle, Ik K1#% T, BEfEHAZ Oxle.
2. M s2 # R S1, PBL HHEARMK, HEME N Oxlc.
3. WISR$E N s3, N PBO A1 PB1 i#iH, GPIOB f] Px_IOD ZF A7 {#FF ox1f 4348, keyboard K]

KPC_DATA Zi 17 2% 1 Ox1f A4k i Ox1c, T S3 #d% T, 4{E My oxlc.

N
EE:

1. PR E T, @I R gpio ZUdE 75 A7 A AN BEAE, AESE — H RAEHL T, A keyboad
] KPC_DATA 25 {7 #s B\ EAE

2. EULEFEES) gpio 1EN keyboard H] GPIO.

15.3 KeyBoard &7 {7 2%

15.3.1 Hihkp i 3%

KPCHEH LS
H ki3 R bk hhix Sy
0x50007000-0x50007014 0x5000_7000 KPC APBO
KPC#y £ ai i A% ik 51 3%
A% bk AT SR %5 (bit) HAE
0x00 KPC _CTRL 32 0x00000000
0x04 KPC_CFGl 32 0x00000000
0x08 KPC_CFG2 32 0x00000000
0x0C KPC_STAT 32 0x00000000
0x10 KPC INT CTRL 32 0x00000000
0x14 KPC DATA 32 0x0000ffff
15.3.2 KPCHli g & /747 (KPC_CTRL)
= Name: Control Register
= Size: 32 bits
= Address Offset: 0x0
= Read/write access: read/write
3 3 2 2 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 20 5 4 3 2 1 9 8 7 6
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T
1 1 1 1 1
10 9 8 7 6 5 4 3 2 1 0
5 4 3 2 1
k
B .
en
Bit Name W/R Description
31:1 T -
Keypad scan enable:
0 kpc_en W/R
0: disable; 1: enable;

15.3.3 KPCIL B A {751 (KPC_CFG1)

= Name: Configure Register 1

= Size: 32 bits

= Address Offset: 0x04

= Read/write access: read/write
3 3 2 2 2 y 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 5 4 3 2 1 0 9 8 7 6

T
1 1 1 1 1
10 9 8 7 6 5 4 3 2 1 0
5 4 3 2 1
KPC CFGI1
Bit Name W/R Description
31:1
T -

6

15:0 KPC_CFGI W/R Xt f KPC PIO[15:0]f# gz

15.3.4 KPCHc & # f7#+2 (KPC_CFG2)

= Name: Configure Register 2
= Size: 32 bits
= Address Offset: 0x08

= Read/write access: read/write
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3 3 2 2 2 Y 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 5 4 3 2 1 0 9 8 7 6
Tii’E
1 1 1 1 1
10 9 8 7 6 5 4 32 1 0
5 4 3 2 1
T kspw
Bit Name W/R Description
31:4 Wig -
3:0 kspw W/R BRI () 2R
WEMESHE T K:
&
KSPW KSPW it .
H/IE
[3:2] [1:0] o]
[
4
16x4x2x31.2
2'b00 2'b00 m
Sus
S
6
16x4x3x31.2
2'b01 m
Sus
S
8
16x4x4x31.2
2'blx m
Sus
S
8
16x16x2x31.
2'b01 2'b00 m
25us
S
1
2 16x16x3x31.
2'b01
m 25us
S
1
16x16x4x31.
2'blx 6
25us
m
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s
1
6 16x32x2x31.
2'b10 2'b00
m 25us
S
2
4 16x32x3x31.
2'b01
m 25us
S
3
2 16x32x4x31.
2'blx
m 25us
s
3
2 16x64x2x31.
2'bl1 2'b00
m 25us
S
4
8 16x64x3x31.
2'b01
m 25us
S
6
4 16x64x4x31.
2'blx
m 25us
S
15.3.5 HIrPIR ST A48 (KPC_STAT)
= Name: Interrupt Status Register
= Size: 32 bits
= Address Offset: 0x0C
= Read/write access: write
3 3 2 2 2 y 2 2 2 2 2 2 1 1 1 1
1 0 9 8 7 5 4 3 2 1 0 9 8 7 6
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T
1 1 1 1 1
5 A ; 5 | 10 9 8 6 5 4 32 1 0
A e
stat
Bit Name W/R Description
31:2 e -
Keypad interrupt (key press or release)
occurs.
0 kpc_stat Y 0: Keypad interrupt not occur
1: Keypad interrupt occur
Write 1 to clear it. Write O is ignored.

15.3.6 H Wi HI A7 4 (KPC_INT_CTRL)

= Name: Interrupt Control Register
u Size: 32 bits
= Address Offset: 0x10

= Read/write access: read/write

3 3 2 2 2 2 2 2 2 2 1 | 1 |
1 0 9 8 7 26 5 4 2 1 0 9 8 7 6
Tl
1 1 1 1 1 1
5 A 3 5 . 0 9 8 7 6 5 4 3 2 1 0
int_ int
e mas e
k n
Bit Name W/R Description
31:2 T v -
Allows the user to mask a generated
1 int_mask W/R interrupt.
- 0 = Interrupt unmasked
1 = Interrupt masked
0 int_en W/R Allows the user to disable interrupt
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generation.

0 = Interrupt disabled

1 = Interrupt enabled

15.3.7 KPCH a7 1743 (KPC_DATA)

= Name: Data Register
= Size: 32 bits
= Address Offset: 0x14

= Read/write access: read

3 3 2 2 2 y 2 2 2 2 2 2 1 1 1
1 0 9 8 7 5 4 3 2 1 0 9 8 7
T
1 1 1 1 1
10 9 8 7 6 5 4 3 2 1
5 4 3 2 1
kpc data
Bit Name W/R Description
31:1
T -

6

15:0 kpc_data R FH IR B B R
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16 HEFfEss 7 (DMA)

16.1 DMAT&4

ELIRAAAH A7 A (DMAD FRAR SEAE SN AN A fid 45 22 18] Al o -5 A i 458 2 8] B i A o
LAHCPUTTL, Hida il LUEE DMARE AL Z), 548 CPU BT IR BEAT HoAh 44T
DMAFEHI 85 A 4MEIE, LITHREENAFRINAE . WAERISMs MBI A AER T FE K o

16.2 DMA%F

FESEZUN S C RS
FANEEA % B SR WHE S bRl
SEFNAARINAE. WAARISN . Sh iR A7 2 8] AR

16.3 DMA #M&%EY

f FHDMA & 46 1 S5 7T 73 A A e
LR E TN
ARA7 Al sh st

AR M

AR I SDMAIEHIZR H A T2 “DMAR T4 17, B YDMAMIEf RS, DMAA

5 B SRAS 5 B AT 45 DMAfE i o [RIB BT o8 F-42 11, B LASRC_MSIZEFIDEST MSIZE
Xt

Pt AR AN TG IR IR A

EAF At 2 A

EAEE RSN, Wl: UART. 12C. SPIE¥H# 5DMA BEHEGHHATIBAE G RIE T, B

DMARFH M. JEAEEEE I T DMARLH RS, 23i8id SDMA B #1148 T4 DO HufE i
fl

FEATHER] . DMARE L) NPt AR T4 D AR T4 0.
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16.4 DMAR T

DMA#Z BT DMAIE K8 T8 1 -

TigE 42 1

BTN

F P AT LLE I DMA 25 47 #5045 4018 25 A7 2 16 5848 TR 1 07 2.

DMAFf# 2 T 11
241 BC B BN DMA M R e B AR S it 26 14 b R DMAGETE MR T15 5 )5, DMA

VB RAF 5 fid A Re B B AR 2% 14 B 3058

DMA 2 | #3842 T-4% it dma_req. dma_ single. dma ackfldma_ finish 1o /™M 5 [ 40
B

BATAEH . SCPUH A A DMATREMAME A& UL R B S S

dma_req————p

dma_single——p ——Int—p
Peripheral DMAC CPU
——dma_ack \€—Cnd—
'4¢——dma_finish
Name Description
it Fe Bu\rst transactim} reques‘t from‘_l?a:ipheral
f 41 DMA R RAR fEiE K
dimas single Sil}gle’t?ansfer st‘atus
- SRR IR RS
DMA MEFS
dma ack DMA FEfK | {R7E AHB gk b&% (8K (Burst) BUHRIR
(single) ) FEXTAMERNIES
dma_finish DMA &5/ .
- DMA FERit (BLOCK) f#i/Exf SME NS
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16.5 DMAH W

16.5.1 iRl

DMA B3N8 T 400 5 5 e 7 -

Pt e i W (IntBlock — Block Transfer Complete Interrupt)

DMA JEIEXS H AR i B s e s, P E L

H b 2o A& 4 5E R W (IntDstTran — Destination Transaction Complete Interrupt)

DMA JHIEEAHB &2k ESEmlk ¢ “HR” 8 “RE” O 0 s & i Edatemis, +
7

(s

kiR F W (IntErr — Error Interrupt)

7£ DMA f£4iid 2, DMA #NFRHAHB B4 FEHRNE S, HWiEA.

PEEAEAL S 5 i BT (IntSrcTran — Source Transaction Complete Interrupt)

DMA HIA7EAHB &4k E5Epik  “HR” 8L “RK” D) MIER&REGELm S, Tl
B

DMA fE#i5E i+ Wi (IntTfr — DMA Transfer Complete Interrupt)

DMA 580 HiR s B s, k.

16.5.2 T 27 f7 o8

SY A A Aot B RER R BT SRA, HA REAS A A7 2 P bt R B 1N TE

Ji (Raw) FWPIRAEZAA%5: RawBlock, RawDstTran, RawErr, RawSrcTran, RawTfr
DMA A i A R A7 AE i Wtk s 2 A7 4

IR 27748 StatusBlock, StatusDstTran, StatusErr, StatusSrcTran, StatusTfr
AR T 5 2 A7 4 B ) TR WDIR S B A7 21 R IR 25 37 A7 A

HRIKT BRI PF A7 4% . MaskBlock, MaskDstTran, MaskErr, MaskSrcTran, MaskTfr
FTFF S HIDMA i PR A4

RS R 277 2%: ClearBlock, ClearDstTran, ClearErr, ClearSrcTran, ClearTfr
SRR IR H PR AE RS “17 TEBR M@ A A T .
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16.6 DMASIE A& SN
DMA 47 55 55 R K0 AL St A S (93 B0 B

fEEEHRYUR /N : BLOCK TS
RRBIEALH K/ N: SRC_MSIZE. DEST MSIZE
¥HEAI5E: SRC_TR WIDTH. DST TR WIDTH

FAt s A2

10t 2 B 7% 2% FIDMA &4 HHDMA BLOCK_TSHISRC TR WIDTHHK W E i, DMA
51¢

il 2RI TCAR T4 1, B AL AR A 2o 0 B A% S AT 4%

ML EBytes = BLOCK_TS * (SRC_TR_WIDTH / 8)

FrAits 25 BN S B A MBE B A7 it 35

TEAPfH 2 BISMBE AN BAPAERRIE OL R, A3 SDMA B ETCR TR E, 17625 2IDMA
51¢

i 285 B AE Gk 28 (B 0 —

DMA 5 3E77fik 2% 75 (10 B0 A5 4 2 2 BIFTFO R /NRIFEM, R IEDMA 2 X6 S il 17 4%
il

DMAfi FHSRC_MSIZE/DEST_MSIZERR# 178 “RA&”  (Burst) ko8& K/

4#iDMA BLOCK TS & SRC MSIZE/DEST MSIZE HIHE¥fs, THEAME R 4
“CRIK” AEH

ZRUE S U=

DMA BLOCK_TS =12
SRC_MSIZE/DEST MSIZE =4

R4 LA_E I B W DMA S HI AR a0 T
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BLOCK._TS

Burst Burst Burst

47 DMA BLOCK TS A& SRC MSIZE/DEST MSIZE UM, MIAE 5 5 6 4 4% 4 s
“HELR” (Single) fEHITERN. “HIR T AERRR AL SRC_TR_WIDTH/DST_TR_WIDTH #

A HE

ISR -

DMA BLOCK TS = 12
SRC_MSIZE/DEST MSIZE =5

MR LA _E T B WIDMA &Sz fl A

SRC_MSIZE/DEST MSIZES % & ¥ &
EAR Ak 24 B P 2 1 2] SRC_MSIZE/DEST MSIZE &3,

SRC_MSIZE/DEST MSIZE 53EA7 s /MG A IEFIFO 5 AH 5%

AR AR IMEAE N B AR & i), AEE RSN K% FIFO WA 2% E RIME S, [MDMA
R
HiFsk, i DMA 24R4E DEST MSIZE Hi%E&f k% FIFO T EHIE. A ki%

FIFO
Pl A2 1077 (8] K T-DEST_MSIZE {8, AT 2 DMAGEIE 1IRH0E s &, /T2 51

BN AMEFIFO b sk is

EHZEWE:
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SSI_TX_FIFO_DEPTH =8 SSI_TX_FIFO_DEPTH - SSI.DMATDLR = 6
Transmit FIFO EMPTY
Watermark level
4 SSI.DMATDLR =2 ';— DW_ahb_dmac
- tal
Data Out + FULL # —
SS| Transmit FIFO
ZH FERE

SSILDMATDLR =2

SSI4M& K IEFIFO [HR{E

DMA.CTLx.DEST MSIZE =6
SSI_ TX FIFO_DEPTH -SSLDMATDLR = 6

DEST MSIZE %+ FIFO |47 [ K/

SSI_TX_FIFO_DEPTH = 8

1% FIFO BIREE

DMA.CTLx.BLOCK_TS =30

BN

ANEBE :

DMA.CTLx.DEST MSIZE > SSI TX FIFO DEPTH -SSIL.DMATDLR

Transmit FIFO * EMPTY

Watermark level

SSi_TX_FIFO_DEPTH =8

: SSI_TX_FIFO_DEPTH - SSI.DMATDLR = 2

FULL
SSIDMATDLR =6 <e—— DW ahb_dmac
Data Out B
SSI Transmit FIFO
S R

SSIL.DMATDLR =6

SSI4M& K IEFIFO [R{E

DMA.CTLx.DEST _MSIZE = 4
SSI TX FIFO_DEPTH -SSLDMATDLR =2

DEST_MSIZE 4T FIFO 4278 K/

SSI_TX_FIFO_DEPTH = §

J%3% FIFO RIRPE

DMA.CTLx.BLOCK_TS =30

BN

YA BN E NIRRT, B B MR R FIFO AR sl B e MBS, 1 DMA K
HIER, MERDMA 24 SRC MSIZE H%dE S b FIFO HHUEHE . R EIR FIFO

i

BT B BB MK T SRC_MSIZAH, DUl /e DMAEE 1B &, s /T LR

e FEAHRAME A FIFO T i

202012 V1.8
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16.7 DMAZF175%

16.7.1 Hudik e 5 5

DMAFE 51 %
Hh 5 Sk LN e 5§24
0x4000_4000-0x4000_4FFF 0x4000_4000 DMA AHB
DMA P f7# I R
s Hhtik ” % (bit) A

0x000 SARO 32 0x00000000
0x004 R 32 0x00000000
0x008 DARO 32 0x00000000
0x00C - 0x017 HE x3 32x3 0x00000000
0x018 CTLO L 32 0x00304801 DMA_Chann
0x01C CTLO H 32 0x00000002 o0
0x020 - 0x03F i x8 32x8 0x00000000
0x040 CFGO 32 0x00000E00
0x044 - 0x057 i x5 32x5 0x00000000
0x058 SARO 32 0x00000000
0x05¢ e 32 0x00000000
0x060 DARO 32 0x00000000
0x064 - 0xO6F WE x3 32x3 0x00000000
0x070 CTLO L 32 0x00304801 DMA_Chann
0x074 CTLO H 32 0x00000002 oLt
0x078-0x097 WE x8 32x8 0x00000000
0x098 CFGO 32 0x00000E00
0x09C-0x0AF WE x5 32x5 0x00000000
0x0B0 SARO 32 0x00000000
0x0B4 iR 32 0x00000000
0x0B8 DARO 32 0x00000000 DMA_Chann
0x0BC - 0x0C7 ME x3 32x3 0x00000000 el 2
0x0C8 CTLO L 32 0x00304801
0x0CC CTLO H 32 0x00000002

202012 V1.8
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0x0DO - OxOEF i x8 32x8 0x00000000
0x0FO0 CFGO 32 0x00000E00
0x0F4 - 0x107 i x5 32x5 0x00000000
0x108 SARO 32 0x00000000
0x10C Tl 32 0x00000000
0x110 DARO 32 0x00000000
0x114-0x11F W x3 32x3 0x00000000
0x120 CTLO L 32 0x00304801 DMA._Chann
0x124 CTLO H 32 0x00000002 oL
0x128-0x147 i x8 32x8 0x00000000
0x148 CFGO 32 0x00000E00
0x14C-0x15F T x5 32x5 0x00000000
0x058 - 0x2BF T x 32x 88 0x00000000 e
88
0x2C0 RawTfr 32 0x00000000
0x2C4 Tl 32 0x00000000
0x2C8 RawBlock 32 0x00000000
0x2CC Tii’E 32 0x00000000
0x2D0 RawSrcTr 32 0x00000000
an DMA Interru
0x2D4 Tl 32 0x00000000 pt
0x2D8 RawDstTr 32 0x00000000
an
0x2DC Tl 32 0x00000000
0x2E0 RawErr 32 0x00000000
0x2E4 Tl 32 0x00000000
0x2E8-0x364 Til e 32 0x00000000 iied
0x368 ReqSrcRe 32 0x00000000
g
0x36C Tl 32 0x00000000
0x370 ReqgDstRe 32 0x00000000 Soft HandSha
g ke
0x374 Tii’E 32 0x00000000
0x378 SglReqSrc 32 0x00000000
Reg

202012 V1.8
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0x37C T 32 0x00000000
0x380 SglReqDst 32 0x00000000
Reg
0x384 Tii’E 32 0x00000000
0x388 LstSrcReg 32 0x00000000
0x38C T 32 0x00000000
0x390 LstDstReg 32 0x00000000
0x394 Tl 32 0x00000000
0x398 DmaCfgR 32 0x00000000
eg
0x39C i e 32 0x00000000 DMA_Contro
0x3A0 ChEnReg 32 0x00000000 !
0x3A4 Tl 32 0x00000000
DMA F 7 8 X kil 40 3%
AT A R AT AR I AL A AR AR
hk
0x4000_4000-0x4000 4057 0x4000_4000 DMA_Channel 0
0x4000_4058-0x4000_40AF 0x4000 4058 DMA _Channel 1
0x4000 40B0-0x4000 4107 0x4000 40B0 DMA_Channel 2
0x4000_4108-0x4000_4015F 0x4000 4108 DMA _Channel 3
0x4000 4160-0x4000 42BF 0x4000 0160 i DMA
0x4000 42C0-0x4000 4367 0x4000 42C0 DMA _Interrupt
0x4000_4368-0x4000 4397 0x4000 4368 Soft_HandShake
0x4000_4398-0x4000 43B7 0x4000 4398 DMA_Control
0x4000 43B8-0x4000 4FFF 0x4000 4FFF i
16.7.2 DMACHC & 77 /7% (DmaCfgReg_H/ DmaCfgReg_L)
Name: DMAC Configuration Register
Size: 32 bits
Address Offset: 0x398
Read/Write Access: Read/Write
31 30 29 28 27 26 25 24 23 22 21

20
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iR
15 14 13 12 11 10 9 8 7 6
T
Bit Name W/R Description
63:1 il e -
0 DMA EN W/R DMA #M&IfE
16.7.3 DMACIHIE i e 77 /¢ 4% (ChEnReg)
Name: DW_ahb_dmac Channel Enable Register
Size: 32 bits
Address Offset: 0x3a0
Read/Write Access: Read/Write
31 30 29 28 27 26 25 24 23 22 2(
ey
15 14 13 12 11 10 9 8 7 6 4
. CHO_EN |
T Tt
WE
Bit Name W/R Description
31:9 T - T
8 CHO_EN_WE W DMAC #iEof#
RS PRI AL
7:1 T - il
0 CHO EN W/R DMAC #iE0f#
REA
16.7.4 IBIEXIEHIHEZF /728 (SARX)  (x=0)

Name: Source Address Register for Channel x

Size: 32 bits (upper 32 bits are reserved)

202012 V1.8
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Read/Write Access: Read/Write

31 30 29 28 27 26 25 24 23 22 21
SARx
15 14 13 12 11 10 9 8 7 6 5
SARx
Bit Name W/R Description
31:0 SARx W/R HIE <YL
154

16.7.5 @iEx H hrar i (DARX) (x=0)

Name: Destination Address Register for Channel x
Size: 32 bits (upper 32 bits are reserved)

Read/Write Access: Read/Write

31 30 29 28 27 26 25 24 23 22 21
DARx
15 14 13 12 11 10 9 8 7 6 5
DARx
Bit Name W/R Description
31:0 DARx W/R HIE <YL
fea

16.7.6 MIEXEH| T A4 (CTLx_H/ CTLx_L) (x=0)

Name: Control Register for Channel x
Size: 64 bits

Read/Write Access: Read/Write

31 30 29 28 27 26 25 24 23 22 21

T

2020/12 V1.8 WA, BALLF 241751, F£25971
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15 14 13 12 11 10 9 8 7 6 5
e bo BLOCK TS
NE
Bit Name W/R Description
31:13 i B -
12 DONE W/R
DMA f&Hsias K/, Bl
XXX TR _WIDTH
B HE S
DMA A&t 52 Loy B e, 1
11:0 BLOCK TS W/R g
DMA A&AEiedE /NI L
XXX TR _WIDTH
VAL EEIA-S €11t 88
LIXDMA f&¥i+75 (Byte) & =
BLOCK_TS * XXX_TR_WIDTH /8
31 30 29 28 27 26 25 24 23 22 21 20 19
e TT FC
15 14 13 12 11 10 8 7 6 5 4 3
SRC_MSI SRC_TR_WID
Z;E DEST MSIZE SINC DINC _TH_
Bit Name W/R Description
31:23 i B -
et 7 20 Sz i s e
BOEAE 5 1R 7 s B
BOEE ks 2
22:20 TT _FC W/R 000 Memory to
Memory
001 Memory to
Peripheral
2020/12 V1.8 JEABUITA AR 7T 524271, L2597



. |
\\S wisesu

n

N ETBHERERERABIRAR

WS8100

8  Shenzhen Qianhai WiseSun Intelligence Technology Co. Ltd.
010 Peripheral to
Memory
19:17 Tl -
TR 7 R A& & (Source Burst
Transaction
Length)
BEHE 1 R RAR T, AR
SRC TR _WIDTH
ffcE, Rk A
SRC_TR_WIDTH.
PR 1 R KA HByte = SRC_MSIZE
*
16:14 SRC MSIZE W/R SRC_TR_WIDTH/8
BOEAE S HHE BN VK
BOEME EAE/y
000 1
001 4
010 8
011 16
100 32
101 64
110 128
111 256
H AR Ed 5% kA& &  (Destination Burst
Transaction Length)
BEHE 1 R R AR T, AR
DST TR WIDTH
13:11 DEST_MSIZE W/R %, Bif&HZ >/ DST_TR_WIDTH.
Hrudh 1R K AL Byte =
DEST MSIZE *
DST TR WIDTH/ 8
B E 5 HH B X K FISRC_MSIZE
i k1 EE A
10:9 SINC W/R 00= bk =N
01=Huhik 5k
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Ix=HifiE AR
H bt k43 A X
00= bkt AN
8:7 DINC W/R
01= Mt 5
Ix=HhtA3
kA A
ORISR VA ROINES
BUEME &
000 8
6:4 SRC TR_WIDTH W/R 001 16
010 32
011 64
100 128
101 256
11x 256
BRI CIH VA
3:1 DST TR _WIDTH W/R
- Y (A 5 8 SR T
SRC TR WIDTH
DMA A i 3 1 7
0 INT EN W/R 0-55H DMAJTA b
1-#TJF DMAFT i
16.7.7 EEXAC B H /74 (CFGX)  (x=0)
Name: Configuration Register for Channel x
Size: 32 bits (upper 32 bits are reserved)
Read/Write Access: Read/Write
31 30 29 28 27 26 25 24 23 22 21 20
15 14 13 12 11 10 9 8 7 6 5 4
DEST PER SRC_PER PRC
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Bit Name W/R Description
31:14 T -
f e e T4 0
13:12 DEST PER W/R (EIE S HArk
%)
11:9 T -
o iR T4 0
8:7 SRC_PER W/R GHEiE 551
%)
6:5 Tiied -
4:3 PROTCTL W/R AHBLRAP 2]
1 FIFO MODE W/R FIFO #i5{
0 FCMODE W/R P
3 2 2 2 1 1 1
0 27 20 > 4 32 1 9 8 7
Tl ER S D Tile2
R S
C T
H H
S S
P P
0 0
L L
1
A 11 10 9 8 7 6 5 3 2 10
ity HS HS FIF C CH P
'S 'S 0 H RIO—R T
EL EL E B
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S D MP

RC ST TY

T v w

Bit Name W/R Description

31:20 Tl -

BREETFES
A R
0-f= A %
1-{RA 2L

19 SRC_HS POL W/R

HAR B4R 15
A A
0-1 1 2%
1A 2%

18 DST _HS POL W/R

17:12 Tl -

TR A R T
POk
0-fif 2 T
-4 F

11 HS_SEL_SRC W/R

BN & U
FHe %%
0-fifi i F
1-54R T

10 HS_SEL DST W/R

JHIE FIFO R&

0-ifi& FIFO #
9 FIFO EMPTY R

N

=2

1-3@iE FIFO %

1
(Channel
8 CH_SUSP W/R Suspend)
0-NE {5

1-# % DMA#
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B IR 3R
Hde

ISR
WEAETEH -
0 < CH_PRIOR <
3CEIEE -1)
6B HA TR Y 2
TR E R

7:5 CH_PRIOR W/R

4:0 TR -

16.7.8 Ji Wik &5 w5 A7 4

Name: Interrupt Raw Status Registers
Size: 32 bits

Address Offset:

RawTfr — 0x2c0

RawBlock — 0x2¢8
RawSrcTran — 0x2d0
RawDstTran — 0x2d8

RawErr — 0x2e0

Read/Write Access: Read/Write

R WOIR S A F5: RawBlock. RawDstTran. RawErr. RawSrcTran. RawTfr
HAKULEH WL “DMAH 7 &

PAE 27 A7 A5 Al A Sont ROBIE AR R, BRIt A
J R IR 2 2 A7 2 TR (B AN 32 T W B e Ay A7 (Mlask) 520
X R R s R A AR S 17, TEERAR R WK A AR T AR I AL

31 30 29 28 27 26 25 24 23 22 21
N
15 14 13 12 11 10 9 8 7 6 5
T
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Bit Name W/R Description
31:1 T B -
Ji e bR A
0 CHO W/R FEAFEE T
Mk, A

16.7.9 REF 748

Name: Interrupt Status Registers
Size: 32 bits

Address Offset:

StatusTfr — 0x2c0

StatusBlock — 0x2¢8
StatusSrcTran — 0x2d0
StatusDstTran — 0x2d8
StatusErr — 0x2e0

Read/Write Access: Read/Write

IR S A0S StatusBlock. StatusDstTran. StatusErr. StatusSrcTran. StatusTfr
BRI “DMA K7 F7

DAL 25 A7 AR G40 SO OB TE AR R, R AR b AN

HR IR A5 25 47 2 FFORAS B 22 P BT B i 27 17 28 (Mask) 5600, 24 Fr IWPIRAS 27 /7 2ebithr B “17,
VN EN

XFCPU A {5 5.

IR0 R WHEBR AR 17, TEBRAR RS WRRES A7 A2 2 T AR IC A

31 30 29 28 27 26 25 24 23 22 21 20
T
15 14 13 12 11 10 9 8 7 6 5 4
Tilrd
Bit Name W/R Description
31:1 e -
0 CHO R S NE R R
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AW

(AN
0-A 7= A5 R b7
1-77 A Fp iy

16.7.10 5k & 1758

Name: Interrupt Mask Registers
Size: 32 bits

Address Offset:
MaskTfr — 0x310
MaskBlock — 0x318
MaskSrcTran — 0x320
MaskDstTran — 0x328
MaskErr — 0x330

o I B 2R 2 LS. MaskBlock. MaskDstTran, MaskErr. MaskSrcTran. MaskTfr
FARTEB W, “DMA T 7 &4

DA b 27 A7 2 b A Sk BB AR R, R AN ]

T BE M A7 8% (Mask) F T BEilzDMA T, Semi WRRAS 25 7788 (Status) fH.

(SO A IVARNCTVS AL I (AR

filtn: FTIFEIBEOF T, HfMaskBlock 50x01x1, HA{GEIBEMRIEA R, H Aot RAig/EL
8

1 0o 9 8 7 6 5 4 3 2 1 0 9 8 7
T
1 1 1 1 1 1
9 8 7 6 5 4 3 2 1 0
5 4 3 2 1 0
C
C
H
T 0 T H
0
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E
Bit Name W/R Description
31:9 TR -
oW BE S R
iz
0-CHx S#:/E]
8 CHO_WE W N
£y
1-CHx S5#EH
£V
7:1 T EH -
o & bR &
Ao
0 CHO W/R "
0-H M 2 ]
1-HR W4T

16.7.11 HWRIREF A4

Name: Interrupt Clear Registers
Size: 32 bits

Address Offset:
ClearTfr — 0x2c0

ClearBlock — 0x2c8
ClearSrcTran — 0x2d0
ClearDstTran — 0x2d8

ClearErr — 0x2¢0

Read/Write Access: Read/Write

IR S AR FS: ClearBlock. ClearDstTran. ClearErr. ClearSrcTran. ClearTfr
FARTEB W, “DMA T 7 &4

DAL 27 A7 o Al A0 SOt NGB AR R, A kAN F .
X TRWHERR A RT 17, A A A T bR S AL AR R A gE 07 .
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C
T H
0
Bit Name W/R Description
31:1 T pe -

Sl T 7 N TR
Ao
0- TR

1-775 o A W

0 CHO N

16.7.12 HEHWEIRESF 74 (ChEnReg)

Name: Combined Interrupt Status Register
Size: 32 bits

Address Offset: 0x360

Read/Write Access: Read/Write

9 8 7 6 4 3 2 1
5 4 3 2 1 0

B

D S
E L

S R
Tl R 0

T C
R C

T T
K

Bit Name W/R Description
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16.7.13 HEFHOFTHE

Name: Interrupt Mask Registers

Size: 32 bits

Address Offset:
ReqSrcReg— 0x368
ReqDstReg—0x370
SglReqSrcReg—0x378
SglReqDstReg—0x380
LstSrcReg—0x388
LstDstReg—0x390

Read/Write Access: Read/Write

PR FH %1795 ReqSrcReg. ReqDstReg. SglReqSrcReg. SglReqDstReg. LstSrcReg.

LstDstReg

ThRe vt W, “DMARIE FH 7 &5

PA & A7 e gl SO ROETEAR R, BRAF bbb AN

BEAS TR AL AN S GRS A D

Bl X REE AP BIEDMAIE R, XIReqSrcReg50x0101, HA{IEEEEER &K, H

FrxXf
N AR TE R
31 30 29 28 27 26 25 24 23 22 21 20
Tiied
15 14 13 12 11 10 9 8 7 6 5 4
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Bit Name W/R Description
31:9 T -
T B il S DR 9
7
. CHo WE W 0-CHx 5 #:A1F 7T
R
I-CHx S#1Ef
2
7:1 T’ -
DMA 1 3RA
0 CHO W/R 0- 53k
1= A i R
31 30 29 28 27 26 25 24 22 21 20
15 14 13 12 11 10 9 8 7 6 5 4
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17 REEATLRRLE (FASTCRC)

17.1 FASTCRCT&E 4}

PUEEIA TR T H Bt (FASTCRC) AR¥EIE & (4R 7= 2 i X5 BT —16/3247 FICRC
THE S A H A P N, CRCHEAR 25 2 87 FH 4% S AL 5503 2008 A7t 1) AE A MR e 8k

17.2 FASTCRC = E 4 4

SCHFCRC-16/32 PRICRCTHH T2
SCRFCRC-162 1i3:  0x8005710x1021
SCRFCRC-32£2 1i: 0x04C11DB7
LEIE S EREE PN

By NN 7T T B P R R AT R/ i B e
fii HH A T P P R AT R i B
R ECRCH HA A

17.3 FASTCRCIJREf iR

FASTCRC ¥ ICHLE —AN320L KB i N\ 547 2%

@ STIHLIHTEEAERS, 1E N2 KN T AE A

@ SFILEH TR, (A A AR, HAKMITEH CRC #HPREZ (74 (CRC_CSR)
TRSE

RIS 75 T B 7 A HIRE 2 /728 (CRC_CSR) Ml CRC HHMIMHE P74 (CRC_IND
JER B A AT AR AT IE SR G, TERR AR S EAEE S, X CRC HE #5175 a7

PRVEFREUCRCAZ S 18 .

T EDICRCERAE A :
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ik
FcEcrc_csr
ECRCY¥HAHE
crc_ini
ELEH T E R
crc_data
EEICRCHESESR
crc_data
#E
K17.1
17.4 FASTCRC&-175%
17.4.1 Mok 5t 3¢
FASTCRC#}% k3%
HuhkyE bk A5 2k
0x4000_8000-0x4000 S8FFF 0x4000_8000 FASTCRC AHB
FASTCRCZ 1784 %

s bk AT TR TR (bit) SAiE
0x00 CRC _CSR 32 0x000000CO
0x04 CRC_INI 32 0x00000000
0x08 CRC _DATA 32 0x00000000
0x08 CRC DATA 32 0x00000000

17.4.2 CRCEHIIRESZ /728 (CRC_CSR)
31 30 29 28 27 26 25 24
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T
23 22 21 20 19 17 16
Tl
15 14 13 12 11 9 8
crc b
T B
usy
7 6 5 4 3 1 0
byte :
XOr_o rev_o rev i type poly
byte num rev_s
ut_sel ut_sel n_sel sel sel
el
Bit Name W/R Description
31:9 il e -
CRC il HbusylF5,
busyf& 5 NOKf A4 HE T — X
8 crc_busy RO
crett 5, CRCUF 5L 75 244
HCLK
HFECRCIHHH Hbyte Ui
0: HXfbyte0iE47CRCIZH
7:6 byte num RW 1: byte0,bytel
2: byte0,bytel,byte2
3: byte0,bytel,byte2,byte3
CRC 54 RANO S
75 8
(M3 fErev_out selZ
5 xor_out_sel RW e
JE AT
1: FOXFAFEREAT 58
0: THREAIREEmL .
CRC LR ERAL
;s
4 rev_out_sel RW
1 Jed%;
0: Ax#z.
3 byte rev_sel RW CRC i1 Nbyte K /N &
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¥

L: SR
byte3->byte2->byte1->byte(
0: 5T
byte0->bytel->byte2->byte3

CRC 8-bitffin N\ K /Nty [ %
HEATHHE,  Wibit7/E Abit0
5158, bit6fE Abitl,

2 rev_in_sel RW
- DAL
1: s
0: ANSHe.
CRCEA I,
1 type_sel RW 1: CRC32;
0: CRC16,
CRC16/) 2 Wik, ik
FECRC321F, %L TR
0 poly_sel RW
1: 0x1021;
0: 0x8005.
17.4.3 ¥ E A 4% (CRC_IND
31 30 29 28 27 26 25 24
Crc_ini
23 22 21 20 19 18 17 16
Crc_ini
15 14 13 12 11 10 9 8
Crc_ini
7 6 5 4 3 2 1 0
Crc_ini
Bit Name W/R Description
31:0 Crc_ini[31:0] Wo CRCIHHE MG ;
THCRCI6HT, K16
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RATAL
17.4.4 ¥z /745 (CRC_DATA)
CRC_DATA_INfit N (54
31 30 29 28 27 26 25 24
din[24:31]
23 22 21 20 19 18 17 16
din[16:23]
15 14 13 12 11 10 9 8
din[8:15]
7 6 5 4 3 2 1 0
din[7:0]
Bit Name W/R Description
. w CRCIHHER N,
31:24 din[24:31]
byte3
' w CRCHIHE N »
23:16 din[16:23]
byte2
. w CRCIHHER N,
15:8 din[8:15]
bytel
| CRCHIBIRHIN,
7:0 din[7:0] w
byte0
CRC_DATA_OUT#irtt (E%1E)
31 30 29 28 27 26 25 24
dout
23 22 21 20 19 18 17 16
dout
15 14 13 12 11 10 9 8
dout
7 6 5 4 3 2 1 0
dout
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Bit Name W/R Description
CRCHITH R 25 Fifn 5
RO
31:0 dout[31:0] CRC16H}, 1X[15:0]f
B

2020/12 V1.8 WA, BALLF 25971, F£25971






