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o FHEN: BARGEHE AON SR X 17 S # S = Ar
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EXT_RST (GPIO) cpuresetreq (CPU 77%£) | pds_rst_np
ana_powb(HBN =4:) pds_rst_soc reg_ctrl_cpu_reset

BL702 | wdt_rst_src_n(Watch SW.Reset reg_ctrl_sys_reset pds_rst_usb
Dog j“/E)

reg_ctrl_pwron_rst

CPU v/ v/
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EXT_RST (GPIO) cpuresetreq (CPU 774) | pds_rst_np
ana_powb(HBN ;=4:) pds_rst_soc reg_ctrl_cpu_reset
BL702 | wdt_rst_src_n(Watch SW.Reset reg_ctrl_sys_reset pds_rst_usb
Dog j*%E)
reg_ctrl_pwron_rst
bus v v/
glb v swrst_s1[0]
gpip 4 swrst_s1[2] v/
I1c v swrst_s1[9] v/ v/
dma v swrst_s1[12] v
emac v swrst_s1[13] v
usb v swrst_s1a[12] | v/ v
pds swrst_s1[14]
uart0 v swrst_s1a[0] v/
uart1 v swrst_s1a[1] v
spi v swrst_s1a[2] v/
12C v/ swrst_s1a[3] v/
pwm v swrst_s1a[4] v/
timer v swrst_s1a[5] v
irr v swrst_s1a[6] v
qdecO v swrst_s1a[8] v/
qgdec1 v swrst_s1a[8] v/
qdec2 v swrst_s1a[8] v
kys v swrst_s1a[9] v
i2s v swrst_s1a[10] v
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3.2.3 REEE

PRUCE AP R DR R VR, AT LA TE SR AN R 75 PR T, IR R A R 5 R, D7
R

3.24 REEE

PHER A R AEBTERTE RS R GUHE MR DD RERE N PO FERTHE, 4 PR e B

« retention Hiak: 7EZBIR T, WAF LMK CURTE, (HRTER ISR 2 3T, ks .

- sleep #ix: 7EZMA T, WHENEIESER, UHTHIKAZGIIFE.

3.2.5 GPIO #ir

GPIO B I R4t GPIO =& /78, LHBAXT GPIO B i &, 18/ - feus iy ({fHh#4F GPI1O. 4> GPIO w1
PLBCE N software GPIO s e E A ThRE. EEEATIRETN, AN E LR, T, 32 =M 0REA (Bl & i) ge
A A2 B NI S), UEAh GPIO i3t rh b Thag, mlPARCE N LAk, TR R« & T bR BB R Pk .
4> GPIO mTUAHA P e &, W2 P Wl & T DA R, #lin GPIOO [ INTO B & N -l . INT1 Ad
BN TR, MERARE N GPIO Xkl 2 fih & W o
3.2.6 GPIO = E45 5

o T LLEE B N software GPIO Ihfig

o WA E N H CERTIGE, BEAMEIThREE R, I E AR, WA E NES

o WA BB, ke LR, FThEEES

o WA EIKBNEE Sy, DAIRAL T RS IR

o LA B R R AR ThAE, SRAL A B B R ID AR

3.2.7 GPIO Ihfetiik
A~ GPIO 1] LUE i HAEE B A

« EHRe: 128, SPI. 12C. UART. PWM. USB. SWGPIO...... Z ik 24 H function

InputEnable/OutputEnable: fiA. #ith. =ifH (ie=0,0e=0)

PullUp/PullDown: F#i. THi. F% (pu=0,pd=0)

« drive strength: 0. 1. 2. 3 JUAMRYNL, EEEK, IXBhEE IR

smt fit &k #%: smt enable. smt disable, JH VLB 1Efih & BR4E T 135

24 GPIO & Fshfthic B N SWGPIO input Ik a] DOy A & rh W % 72, HAEAS GPIO A LA AN iR, w4
F A 85 T DA Bk ] A AR R
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o B 1 BTV R R AR A TR IR
o B 2. BRIV R R AR A TR RSP

GPIO HEHEEAAE & 1 R B Fros -

analog input/output

- peripheral optional function input

bus read é ON/ﬁ/‘ vee
— <
Q |
@ Ru
@
interrupt detection .
interrupt inout and control Rd
-
bus writ <)
S
T
Sl Ik
& control _
g
o)

—

bus read

peripheral optional function output

3.1: GPIO EAMER

3.2.8 GPIO IHEEI&E
GPIO [fizhRgiEt GPIO_CFGCTL #ffdsdl i, e miamfs:
« func_sel: %+ GPIO jfk
« pu: EERS B
. pd: EHFRE
e drv: BEIKENRES
o smt: VBRI AL REE TR il R 2%
. ie: BUEHMINfERE
« oe: WEHHHRE
GPIO HJ LAH#EE (K T g .45«
* Flash/QSPI: #E GPIO Jy QSPI Ijfig, W LLH#HZ Flash, {ENFEFAF#ASAT N R
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« SPI: ¥ & GPIO 4 SPI Uik

« 12C: #&3E GPIO 4 12C Tiie

UART: # & GPIO iy UART Jjfi

PWM: i GPIO N PWM Ihfg

« ANA: # & GPIO N Analog Tiifig

SWGPIO: #& GPIO AiEfH 10 Tk

JTAG: %% GPIO XN JTAG kg

HELE Mk

AT BRI 2% 755K, 5 GPIO A E 43T DA #e Lok il IhAe, 4k HRHEA TTEINAERS, GPIO 5%
HUTHRE (S 5 R

#* 3.2: GPIO Tifgsk 1

GPIO CLK_ouT Flash_PSRAM 128 SPI0 12C UART PWM
GPIOO | clk_out[0] BCLK MISO/MOSI|  SCL SIGO/SIG4 | PWMIO]
GPIO1 | clk_out[1] FS MOSI/MISO|  SDA SIG1/SIG5 |  PWM[1]
GPIO2 | clk_out[0] DIO/DO ss scL SIG2/SIG6 | PWM[2]
GPIO3 | clk_out[1] RCLK_O/DI SCLK SDA SIG3/SIG7 | PWM[3]
GPIO4 | clk_out[0] BCLK MISO/MOSI|  SCL SIG4/SIGO | PWM4]
GPIO5 | clk_out[1] FS MOSI/MISO|  SDA SIG5/SIGT | PWMI0]
GPIO6 | clk_out[0] DIO/DO ss ScL SIG6/SIG2 |  PWM[1]
GPIO7 | clk_out[1] RCLK_O/DI SCLK SDA SIG7/SIG3 | PWM[2]
GPIO8 | clk_out[0] BCLK MISO/MOSI|  SCL SIGO/SIG4A |  PWM3]
GPIO9 | clk_out[1] FS MOSI/MISO|  SDA SIG1/SIG5 | PWM4]
GPIO10| clk_out[0] DIO/DO ss ScL SIG2/SIG6 | PWMI0]
GPIO11 |  clk_out[1] RCLK_O/DI SCLK SDA SIG3/SIG7 | PWM[1]
GPIO12| clk_out[0] BCLK MISO/MOSI|  SCL SIG4/SIGO | PWM[2]
GPIO13| clk_out[1] FS MOSI/MISO|  SDA SIG5/SIGT | PWM[3]
GPIO14 | clk_out[0] DIO/DO ss ScL SIG6/SIG2 | PWM4]
GPIO15| clk_out[1] RCLK_O/DI SCLK SDA SIG7/SIG3 |  PWM[0]
GPIO16| clk_out[0] BCLK MISO/MOSI|  SCL SIGO/SIG4 | PWM1]
GPIO17 | clk_out[1] | SF_IO_0/SF2_CS2 FS MOSI/MISO|  SDA SIG1/SIG5 | PWM[2]
GPIO18| clk_out[0] SF_IO_1 DIO/DO ss scL SIG2/SIG6 | PWM[3]
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%+ 3.2: GPIO IJRESE 1
GPIO CLK_OUT Flash_PSRAM 12S SPI0 12C UART PWM
GPIO19 clk_out[1] SF_CS RCLK_O/DI SCLK SDA SIG3/SIG7 PWM[4]
GPI020 clk_out[0] SF_10_3 BCLK MISO/MOSI SCL SIG4/SIGO PWMI[O]
GP1021 clk_out[1] SF_CLK FS MOSI/MISO SDA SIG5/SIG1 PWM[1]
GP1022 clk_out[0] SF_10_2 DIO/DO SS SCL SIG6/SIG2 PWM[2]
GPI023 clk_out[1] SF2_10 2 RCLK_O/DI SCLK SDA SIG7/SIG3 PWM[3]
GPI024 clk_out[0] SF2_10_1 BCLK MISO/MOSI SCL SIG0/SIG4 PWM[4]
GPI025 clk_out[1] SF2_CS FS MOSI/MISO SDA SIG1/SIG5 PWMIO]
GPI0O26 clk_out[0] SF2_10_3 DIO/DO SS SCL SIG2/SIG6 PWM[1]
GPIO27 clk_out[1] SF2_CLK RCLK_O/DI SCLK SDA SIG3/SIG7 PWM[2]
GPI028 clk_out[0] SF2_10 0 BCLK MISO/MOSI SCL SIG4/SIGO PWM[3]
GPI029 clk_out[1] FS MOSI/MISO SDA SIG5/SIG1 PWM[4]
GPIO30 clk_out[0] DIO/DO SS SCL SIG6/SIG2 PWMIO]
GPI031 clk_out[1] RCLK_O/DI SCLK SDA SIG7/SIG3 PWM[1]
#* 3.3: GPIO IJRg3R 2

GPIO Analog SWGPIO JTAG Ether_Mac QDEC
GPIOO GPIO[0] TMS/TCK | MII_REF_CLK a
GPIO1 GPIO[1] TDI/TDO MII_TXDI[0] b
GPIO2 GPIO[2] TCK/TMS MII_TXD[1] led
GPIO3 GPIO[3] TDO/TDI a
GPIO4 GPIO[4] TMS/TCK b
GPIO5 GPIO[5] TDI/TDO led
GPIO6 GPIO[6] TCK/TMS a
GPIO7 USB_DP/gpip_ch[6]/gpdac_vref_ext GPIO[7] TDO/TDI MII_RXD[0] b
GPIO8 USB_DM/gpip_ch[0] GPIO[8] TMS/TCK MII_RXD[1] led
GPIO9 pmip_dc_tp/clkpll_dc_tp/gpip_ch[7] GPIO[9] TDI/TDO a
GPIO10 MICBIAS GPIO[10] TCK/TMS b
GPIO11 gpip_ch[3] GPIO[11] TDO/TDI led
GPIO12 gpip_ch[4] GPIO[12] TMS/TCK a
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% 3.3: GPIO IJResR 2
GPIO Analog SWGPIO JTAG Ether_Mac QDEC
GPIO13 GPIO[13] TDI/TDO b
GPIO14 gpip_ch[5)/atest_out_0 GPIO[14] TCK/TMS led
GPIO15 gpip_ch[1])/atest_out_1 GPIO[15] TDO/TDI a
GPIO16 GPIO[16] TMS/TCK b
GPIO17 gpip_ch[2]/psw_irrcv GPIO[17] TDI/TDO led
GPIO18 gpip_ch[8] GPIO[18] TCK/TMS RMII_MDC a
GPIO19 gpip_ch[9] GPIO[19] TDO/TDI RMII_MDIO b
GPI1020 gpip_ch[10] GPIO[20] TMS/TCK RMII_RXERR led
GP1021 gpip_ch[11] GPIO[21] TDI/TDO RMII_TX_EN a
GPl1022 leddrv[0] GPI0[22] TCK/TMS RMII_RX_DV b
GPI1023 leddrv[1]/flash_pull_out[0] GPI0[23] TDO/TDI led
GP1024 flash_pull_out[1] GPIO[24] TMS/TCK RMII_MDC a
GPI1025 flash_pull_out[2] GPIO[25] TDI/TDO RMII_MDIO b
GPI1026 flash_pull_out[3] GPIO[26] TCK/TMS RMII_RXERR led
GPI10O27 flash_pull_out[4] GPIO[27] TDO/TDI RMII_TX_EN a
GPI1028 flash_pull_out[5] GPIO[28] TMS/TCK RMII_RX_DV b
GPI1029 GPIO[29] TDI/TDO led
GPIO30 GPIO[30] TCK/TMS a
GPIO31 GPIO[31] TDO/TDI b

% 3.4: GPIO ThiEk 3

GPIO SWGPIO

GPIO SWGPIO
GPIO17 pad_irrx_i,irrxgps|=1
GPIO18 pad_irrx_i,irrxgpsl=2
GPIO19 pad_irrx_i,irrxgps|=3
GPI1020 pad_irrx_i,irrxgpsl=4
GPIO21 pad_irrx_i,irrxgpsl=5
GPI022 pad_irrx_i,irrxgps|=6
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#* 3.4: GPIO Jjfigsk 3

GPIO SWGPIO
GPIO23 pad_irrx_i,irrxgpsl=7
GP1024 pad_irrx_i,irrxgps|=8
GPI025 pad_irrx_i,irrxgps|=9
GPI026 pad_irrx_i,irrxgpsl=10
GPI1027 pad_irrx_i,irrxgpsl=11
GPIO28 pad_irrx_i,irrxgpsl=12
GPI029 pad_irrx_i,irrxgpsl=13
GPI030 pad_irrx_i,irrxgpsl=14
GPIO31 pad_irrx_i,irrxgpsl=15

LA IR DhRERS, 5 20K GPIO BB N SWGPIO, JfitH irrxgpsl w7 ff4s (GPIO17~GPIO31 AT LUE IR 51D

1E FIR A, Mik$E UART ZhRent, HZIE# 7 UART B—AME 5, A T8 e &5 i Bk ohse (2 UART TX
72 UART RX), it 75 225838 UART_SIGX_SEL(X=0-7) it — k£ B4R K UART {55 X M. ThEe . B—1> UART_-

SIGX_SEL W] VL& HEHI(E 5 EL 4%

0: UARTO_RTS
1: UARTO_CTS
2: UARTO_TXD
3 : UARTO_RXD
4 : UART1_RTS
5: UART1_CTS
6 : UART1_TXD

7 : UART1_RXD

L GPIOO 9%, 4 fun_sel ¥4 UART (I {5, GPIOO ¥ f1/2& UART_SIGO, 7EEAE . T UART_SIGO_SEL

i+ 0, tHEtZ UARTO_RTS, El GPIO /& UARTO_RTS Ififi.

! UART_SIGO_SEL & &4 6, i GPIOO i Lifigit & UART1_TXD.

SN H AR AR T GPIO 1 UART1_TXD, A H %t
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3.2.9 GPIO i i &

i ¥ 5E func_sel A SWGPIO, GPIO ] LIfE Al GPIO s N/, # IE W& N 0, OF & N 1, #irlbl¥
GPIO fic & N shie, %@ GPIO_O HFEssdi%E. 24 GPIO_O xR Bit & 0 i, GPIO % K
F, 2 GPIO_O X Bit % & N 1 K, GPIO fiHim~F-. wf Ll DRV #4715 B i H fe

3.2.10 GPIO g NIEE

iEi i func_sel iy SWGPIO, ¥ IE % &N 1, OE W& N 0, minl A% GPIO Bl & A ANIhRE, W LLEE SMT
AL 15 B S R M 2 Rl &%, JEIE PD, PU 66 E L FRENM . ST AEUE, 7T bOE s GPIO_|
TR N NI Bit $REE .

3.2.11 GPIO FJiINEEIR E

W #E func_sel X RSN INRE, BT LASEIL GPIO 54MEMER:, BB ANGIH, M GPIO [I5EAETh REAE
BT LA Y, e Br e shpent, T8 IE WE N1, OE WE N0, it ZKiITiiE GPIO s H i H thht. X#E,
XiF [ e SN T RE A%, AL OE (5 5 1R% 8 0, MIfiseBlsm N Ihfes X TRt sbg, H OE (F5H% N1,
NI S B4 H AR AT, T B RIS Sl 2 i R S, (AR IELER R /MR EE: MM IE 75 BN L
gy, G PER AN O 5 Sk vl ASLH NSt . BI: X TBR 7 SWGPIO LASMY function, 1E %t 75 a1 i1 1)
eI, 1E A1 OF (i B E A MIhEE, HEAIENMA T M, IE L8 i OE W B A mIIAE; 241E A~ SWGPIO
i, IE Fl OE #0575 2L IEffific &

3.2.12 GPIO i E

ZUEH] GPIO Iy thfe, FE e GPIO WE AR, it iiztiEid GPIO_INT_MODE_SET 7 /7 #s 2 it
FFCE . AT BLRCE F R T QA 1 -

© T REALR I
¢ LTI
AR FIN
¢ BT

1~ GPIO # R LA AR shee, £ &M GPIO Flrml LLE GPIO_INT_MASK 875 e, =4
i, 7R TR ECh AT Ll i GPIO_INT_STAT 25788 3K H 2= A= i W) GPI1O 51 IS, RIS mT LUl GPIO_INT_CLR
TE R L R R S
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3.3 FEFEEEHA

e ik

clk_cfg0 Clock configuration-processor, bus
clk_cfg1 Clock configuration1-ble,qdec,i2s
clk_cfg2 Clock configuration-UART,Flash
clk_cfg3 Clock configuration-12C,SPI
swrst_cfg0 software reset configurationO
swrst_cfg1 software reset configuration1
swrst_cfg2 software reset configuration2
cgen_cfg0 clock ungate configurationO
cgen_cfg1 clock ungate configuration1
bmx_cfg1 Bus configuration

bmx_cfg2 Bus configuration2

bmx_err_addr

Bus error address

seam_misc

em select

CPU_CLK_CFG

CPU clock configuration

GPADC_32M_SRC_CTRL

Clock configuration-GPADC

DIG32K_WAKEUP_CTRL

DIG32K wakeup control

UART_SIG_SEL_0

UART Signal Select

GPIO_CFGCTLO

GPI00, GPIO1 configuration

GPIO_CFGCTL1

GPI102, GPIO3 configuration

GPIO_CFGCTL2

GPI0O4, GPIOS5 configuration

GPIO_CFGCTL3

GPI106, GPIO7 configuration

GPIO_CFGCTL4

GPI08, GPIO9 configuration

GPIO_CFGCTL5

GPIO10, GPIO11 configuration

GPIO_CFGCTL6

GPIO12, GPIO13 configuration

GPIO_CFGCTL7

GPI1014, GP1015 configuration

GPIO_CFGCTL8

GPIO16, GPIO17 configuration

GPIO_CFGCTL9

GPIO18, GPIO19 configuration

GPIO_CFGCTL10

GP1020, GPIO21 configuration
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GPIO_CFGCTL1M

GPI1022, GPI023 configuration

GPIO_CFGCTL12

GP1024, GPI1025 configuration

GPIO_CFGCTL13

GP1026, GPI027 configuration

GPIO_CFGCTL14

GP1028,GPI1029 configuration

GPIO_CFGCTL15

GPI1030,GPI031 configuration

GPIO_CFGCTL16

GP1032,GPI033 configuration

GPIO_CFGCTL17

GPI034,GPIO35 configuration

GPIO_CFGCTL18

GP1036,GPI037 configuration

GPIO_CFGCTL30

Register Controlled GPIO Input value

GPIO_CFGCTL32

Register controlled GPIO output value

GPIO_CFGCTL34

Register controlled GPIO output enable

GPIO_CFGCTL35

Register controlled GPIO output enable

GPIO_INT_MASK1

GPIO interrupt mask

GPIO_INT_STAT1

GPIO interrupt state

GPIO_INT_CLR1

GPIO interrupt clear

GPIO_INT_MODE_SET1

GPIO interrupt mode set1

GPIO_INT_MODE_SET2

GPIO interrupt mode set2

GPIO_INT_MODE_SET3

GPIO interrupt mode set3

GPIO_INT_MODE_SET4

GPIO interrupt mode set4

GPIO_INT2_MASK1

GPIO interrupt2 mask1

GPIO_INT2_STAT1

GPIO interrupt2 state1

GPIO_INT2_CLR1

GPIO interrupt2 clear1

GPIO_INT2_MODE_SET1

GPIO interrupt 2 mode set1

GPIO_INT2_MODE_SET2

GPIO interrupt 2 mode set2

GPIO_INT2_MODE_SET3

GPIO interrupt 2 mode set3

GPIO_INT2_MODE_SET4

GPIO interrupt 2 mode set4

led_driver

Led driver

usb_xcvr

USB configuration

usb_xcvr_config

USB xcvr configuration
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R it
gpdac_ctrl GPDAC control
gpdac_actrl GPDAC channelA control
gpdac_bctrl GPDAC channelB control
gpdac_data GPDAC data
3.3.1 clk_cfg0
Hudk: 0x40000000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD BCLKDIV
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
HCLKDIV RCSEL PLLSEL BLCK | HCLK | FCLK | PLL
EN EN EN EN

fir B BLBR XA Fik
31:24 RSVD
23:16 BCLKDIV R/W 0 bclk divide from hclk
15:8 HCLKDIV R/W 0 hclk divide from root clock (clock source selected by hbn_-
root_clk_sel)
7:6 RCSEL R 0 root clock selection from HBN (0: RC32M 1: XTAL 2/3: PLL
others)
5:4 PLLSEL R/W 0 pll clock selection
0: 57.6MHz
1: 96MHz
2: 144MHz

3: 120MHz (Clock Freq will be changes with Audio PLL, not
sugges use this CLK)

3 BLCKEN R/W 1 bclk force on
2 HCLKEN R/W 1 hclk force on
1 FCLKEN R/W 1 fclk force on
0 PLLEN R/W 1 pll clock enable for fclk
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3.3.2 clk_cfg1

Hikik: 0x40000004

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD MAC BLE RSVD BLECLKSL
ZBEN EN
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD | 128 12S 12S RSVD uUsB USB | QDEC RSVD QDECCDIV
CLK | CLEN | CSEL DIV CLK | CSEL
fir B BLIR XL ik
31:26 RSVD
25 MACZBEN R/W 1 mac154 zigbee clock enable
24 BLEEN R/W 1 ble clock enable
23:22 RSVD
21:16 BLECLKSL R/W 6'd16 HW reserved ; for ble to generate 1us/0.5us tick pulse
15 RSVD
14 12SCLK R/W 0 0 : no output reference clock on 12S_0 ref clock port ; 1:
output reference clock on 12S_0 ref_clock port
13 I2SCLEN R/W 0 12S0 Clock Enable
12 I2SCSEL R/W 0 I12S Clock Source Select. 0: Audio PLL, 1: reserved
11:10 RSVD
9 USBDIV R/W 1 USB Clock div2 from 96MHz
8 USBCLK R/W 1 USB Clock Enable
7 QDECCSEL R/W 0 QDEC Clock Source Select. 0:xclk 1:f32k (PDS mode)
6:5 RSVD
4:0 QDECCDIV R/W 5d31 QDEC Clock Divider gdec_clk_sel/(N+1), default 1MHz
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3.3.3 clk_cfg2

Hihik: 0x40000008

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DMAEN IRCL | RSVD IRCLDIV
EN
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
SFSEL2 SFSEL SFEN SFDIV HUC RSVD UART | RSVD UARTDIV
SEL EN
fir B BLIR XL ik
31:24 DMAEN R/W 8'hff DMA CHO 7 Clock Enable ; config all O if disable DMA
23 IRCLEN R/W 1 IR remote Clock Enable
22 RSVD
21:16 IRCLDIV R/W 6'd15 IR remote Clock Divider xclk(N+1)
15:14 SFSEL2 R/W 0 For sf_clk_sel=0
0: 144MHz
1: xclk
3: 57.6MHz
13:12 SFSEL R/W 2'd2 Flash Clock Select (0:sf_clk_sel2, 1:72M, 2:bclk, 3:96M)
11 SFEN R/W 1 Flash Clock Enable
10:8 SFDIV R/W 3'd3 Flash Clock Divider (Selected Flash Clock)/(N+1)
7 HUCSEL R 0 uart clock selection from HBN (0:fclk 1:96MHz)
6:5 RSVD
4 UARTEN R/W 1 UART Clock Enable
3 RSVD
2:0 UARTDIV R/W 3d7 UART Clock Divider hbn_uart_clk_sel/(N+1)
3.3.4 clk_cfg3

Hihik: 0x4000000c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CCO18 CCO0S RSVD 12C 12CDIV
EN
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD ICT IRFT SPI ICT ICT SREF SPIDIV
MRX CLK EN MTX PHY CLK
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iz ey i FLUIR K VAL:] ik
31:30 CCo1s R/W 2'b0 clk_out_1 selection (0: no chip clock out, 1: i2s_ref_clk out,
2: audio_pll_clk out, 3: clk_xtal_soc_32M)
29:28 CCO0Ss R/W 2'b0 clk_out_0 selection (0: no chip clock out, 1: i2s_ref_clk out,
2: audio_pll_clk out, 3: clk_xtal_soc_32M)
27:25 RSVD
24 I2CEN R/W 1 I12C Master Clock Out Enable
23:16 12CDIV R/W 8'd255 12C Master Clock Out Divider (Freq_of BCLK/(N+1))
15:11 RSVD
10 ICTMRX R/W 1'b1 Invert clock to our RMII MAC RX
9 IRFTCLK R/W 1 1: invert rf_test_clk out, 0 : no change
8 SPIEN R/W 1 SPI Clock Enable (Default : Enable)
7 ICTMTX R/W 1'b1 Invert clock to our RMII MAC TX
6 ICTPHY R/W 1'b1 if [5] = 1, set this bit to 1 will invert the clock to RMII PHY
5 SREFCLK R/W 1’b0 0 : select outside 50MHz RMII ref clock, 1: select inside
50MHz RMII ref clock
4:0 SPIDIV R/W 5'd3 SPI Clock Divider (BUS_CLKI/(N+1)), default BUS_CLK/4
3.3.5 swrst_cfg0
Hitik: 0x40000010
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD SR RSVD SR RSVD
S30 S20
fir B2 BLUR XL ik
31:9 RSVD
8 SRS30 R/W 0 software reset BLE
7:5 RSVD
4 SRS20 R/W 0 software reset M154
3:0 RSVD
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3.3.6 swrst_cfg1
Huhk: 0x40000014
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD SR RSVD SR SR SR SR SR SR SR SR SR SR SR
S1AC S1AA | S1A9 | S1A8 | S1A7 | S1A6 | S1A5 | S1A4 | S1A3 | S1A2 | S1A1 | S1A0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD SR SR SR SR RSVD SR SR SR SR SR SR SR SR SR SR
S1E S1D S1C S1B S19 S18 S17 S16 S15 S14 S13 S12 S11 S10
fir B HLPR XL ik
31:29 RSVD
28 SRS1AC R/W software reset USB
27 RSVD
26 SRS1AA R/W software reset 12S
25 SRS1A9 R/W software reset KYS
24 SRS1A8 R/W software reset QDEC
23 SRS1A7 R/W software reset Checksum
22 SRS1A6 R/W software reset IR Remote
21 SRS1A5 R/W software reset Timer
20 SRS1A4 R/W software reset PWM
19 SRS1A3 R/W software reset 12C
18 SRS1A2 R/W software reset SPI
17 SRS1A1 R/W software reset UART1
16 SRS1A0 R/W software reset UARTO
15 RSVD
14 SRS1E R/W software reset PDS
13 SRS1D R/W software reset EMAC
12 SRS1C R/W software reset DMA
1 SRS1B R/W software reset SF
10 RSVD
9 SRS19 R/W software reset L1C
8 SRS18 R/W software reset CCI
7 SRS17 R/W software reset eFuse
6 SRS16 R/W software reset TZ2
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iz ey i FLUIR K VAL:] ik
5 SRS15 R/W 0 software reset TZ1
4 SRS14 R/W 0 software reset SEC_ENG
3 SRS13 R/W 0 software reset SEC_DBG
2 SRS12 R/W 0 software reset GPIP
1 SRS11 R/W 0 software reset MIX
0 SRS10 R/W 0 software reset GLB

3.3.7 swrst_cfg2

Hihik: 0x40000018

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD PKA RSVD
CLK
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD RSTDUM RSVD | SYS CPU | PWO
RST RST RST

fir B HLRR CEVAL] ik
31:25 RSVD
24 PKACLK R/W 0 pka clock select
0:HCLK
1:96M
23:8 RSVD
74 RSTDUM R/W 0 reset dummy
3 RSVD
2 SYSRST R/W 0 system reset, see the software reset table for details
1 CPURST R/W 0 cpu reset, see the software reset table for details
0 PWORST R/W 0 power on reset, see the software reset table for details
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3.3.8 cgen_cfg0

Hikik: 0x40000020

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD CGENM
(a ey IR SAME ik
31:8 RSVD
7:0 CGENM R/W 8'hff [0] CPU clock ungate enable
[1] SDU clock ungate enable
[2] SEC clock ungate enable
[3] DMA clock ungate enable
[4] CCI clock ungate enable
3.3.9 cgen_cfg1
Huhk: 0x40000024
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CGENS1A
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CGENS1
(0 ey IR SAME ik
31:16 CGENS1A R/W 16’h9B23 [0] uartO clock ungate enable

[1] uart1 clock ungate enable

[2] spi clock ungate enable

[3]i2c clock ungate enable

[4] pwm clock ungate enable

[5] timer clock ungate enable

[6] ir_remote clock ungate enable
[7] checksum clock ungate enable
[8] qdecO clock ungate enable

[9] qdec1 clock ungate enable
[10] i2s and qdec2 clock ungate enable
[11] kys clock ungate enable

[12] usb clock ungate enable
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iz ey i PR K VAL:] ik
15:0 CGENSH1 R/W 16’hCFFF [2] gpip (gpadc, gpdac) clock ungate enable
[3] sec_dbg clock ungate enable
[4] sec_eng clock ungate enable
[5] tzc clock ungate enable
[7] ef_ctrl clock ungate enable
[11] sf_ctrl clock ungate enable
[12] DMA clock ungate enable
[13] emac clock ungate enable
3.3.10 bmx_cfg1
Huht: 0x40000050
31‘30‘29‘28’27‘26‘25‘24’23‘22‘21‘20’19‘18‘17‘16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD ERR RSVD ARBMODE TIMOUTEN
EN
(0 HFK R K VAL ik
31:9 RSVD
8 ERREN R/W 0 Bus error response enable
7:6 RSVD
5:4 ARBMODE R/W 0 Bus arbiter: 0:fix, 2:round-robin, 3:random
3:0 TIMOUTEN R/W 0 Bus timeout enable: detect slave no reaponse in 1024 cy-
cles
3.3.11 bmx_cfg2
Huht: 0x40000054
31‘30‘29‘28’27‘26‘25‘24’23‘22‘21‘20’19‘18‘17‘16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD ERR ERR RSVD ADDR
TZ DEC DIS
BL702/704/706 =% F /i 47/ 370 @2021 Bouffalo Lab



http://www.bouffalolab.com/

Sl T

= BL702/704/706 % T-jii
Bouffalo Lab
oz 4FR BURR SHE A
31:6 RSVD
5 ERRTZ R 0 Bus trustzone decode error
4 ERRDEC R 0 Bus addr decode error
3:1 RSVD
0 ADDRDIS R/W 0 Bus addr error monitor disable
3.3.12 bmx_err_addr
Hutik: 0x40000058
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ADDR
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
ADDR
7 ZFR HLFR SAE EiTp
31:0 ADDR R 0 Bus error addr (the first one)
3.3.13 seam_misc
Hudik: 0x4000007¢
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD EMSEL
oz B i PR SHE A
31:4 RSVD
3:0 EMSEL R/W 4’h3 em/ocram share memory em select 0x0: OKB ; 0x3:8KB ;
OxF:16KB
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3.3.14 CPU_CLK_CFG

Hikik: 0x40000090

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD RTC RTC RSVD | RTC
SEL EN DIV
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RTCDIV
fir B HLRR BAE jtipa
31:20 RSVD
19 RTCSEL R/W 1 0: Bus clock 1: 32KHz
18 RTCEN R/W 0 CPU RTC clock enable
17 RSVD
16:0 RTCDIV R/W 17’h10 CPU RTC clock = (e21_rtc_sel) / (e21_rtc_div+1)

3.3.15 GPADC_32M_SRC_CTRL

Hihik: 0x400000a4

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD GADC| GADC| RSVD GADCDIV
DIV SEL
A ey BUR K VAL ik
31:9 RSVD
8 GADCDIV R/W 1 GPADC 32M Clock Dvider Enable
7 GADCSEL R/W 0 GPADC Clock Source Select. 0: Audio PLL, 1: xclk
6 RSVD
5:0 GADCDIV R/W 6'd2 GPADC 32M Clock Divider (gpadc clock)/(N+1)
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3.3.16 DIG32K_WAKEUP_CTRL

Hihik: 0x400000a8

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD CLKSCSEL RSVD COMP| 512K | RSVD 512KDIV
EN
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
RSVD 32K 32K RSVD 32KDIV
COMP| EN
(2 B i BURR SHE A
31:30 RSVD
29:28 CLKSCSEL R/W 0 0:PLL 32MHz 1:xclk 2:Audio PLL
27:26 RSVD
25 COMP R/W 1 Compensation => Duty of dig_512k_out = N : N+1
24 512KEN R/W 1 Enable dig_512k_out
23 RSVD
22:16 512KDIV R/W 7'd62 (PLL 32MHz or xclk) / dig_512k_div
Ex: Set 46 for 24MHz ; Set 62 for 32MHz ; Set 75 for
38.4MHz ; Set 78 for 40MHz
15:14 RSVD
13 32KCOMP R/W 0 Compensation => Duty of dig_32k_out = dig_32k_div :
(dig_32k_div+1)
12 32KEN R/W 1 Enable dig_32k_out
11 RSVD
10:0 32KDIV R/W 11°d1000 (PLL 32MHz or xclk) / dig_32k_div
Ex: Set 750 for 24MHz ; Set 1000 for 32MHz ; Set 1200 for
38.4MHz ; Set 1250 for 40MHz

3.3.17 UART_SIG_SEL_0

Hidik: 0x400000c0

31 ‘ 30 ‘ 29 ‘ 28 27 ‘ 26 ‘ 25 ‘ 24 23 ‘ 22 ‘ 21 ‘ 20 19 ‘ 18 ‘ 17 ‘ 16
SIG7SEL SIG6SEL SIG5SEL SIG4SEL
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
SIG3SEL SIG2SEL SIG1SEL SIGOSEL
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EAY N

BURR

S hifE

1t

®

SIG7SEL

R/W

4'd7

UART Signal7 Select :
: UARTO_RTS
: UARTO_CTS
: UARTO_TXD
: UARTO_RXD
: UART1_RTS
: UART1_CTS
: UART1_TXD
: UART1_RXD

N o o b~ O N =~ O

27:24

SIG6SEL

R/W

4'd6

UART Signal6 Select :
: UARTO_RTS
: UARTO_CTS
: UARTO_TXD
: UARTO_RXD
: UART1_RTS
: UART1_CTS
: UART1_TXD
: UART1_RXD

N o a b~ ON -~ O

23:20

SIG5SEL

R/W

4'd5

UART Signal5 Select :
: UARTO_RTS
: UARTO_CTS
: UARTO_TXD
: UARTO_RXD
: UART1_RTS
: UART1_CTS
: UART1_TXD
: UART1_RXD

N o a b~ O N -~ O

19:16

SIG4SEL

R/W

4d4

UART Signal4 Select :
: UARTO_RTS
: UARTO_CTS
: UARTO_TXD
: UARTO_RXD
: UART1_RTS
: UART1_CTS
: UART1_TXD
: UART1_RXD

~N o o~ WON -~ O

BL702/704/706 =% Fiit

51/ 370

@2021 Bouffalo Lab


http://www.bouffalolab.com/

Bouffalo Lab

BL702/704/706 Z25F- M}

EAY N

BURR

S hifE

1t

®

SIG3SEL

R/W

4'd3

UART Signal3 Select :
: UARTO_RTS
: UARTO_CTS
: UARTO_TXD
: UARTO_RXD
: UART1_RTS
: UART1_CTS
: UART1_TXD
: UART1_RXD

N o o b~ O N =~ O

SIG2SEL

R/W

4'd2

UART Signal2 Select :
: UARTO_RTS
: UARTO_CTS
: UARTO_TXD
: UARTO_RXD
: UART1_RTS
: UART1_CTS
: UART1_TXD
: UART1_RXD

N o a b~ ON -~ O

74

SIG1SEL

R/W

4'd1

UART Signal1 Select :
: UARTO_RTS
: UARTO_CTS
: UARTO_TXD
: UARTO_RXD
: UART1_RTS
: UART1_CTS
: UART1_TXD
: UART1_RXD

N o a b~ O N -~ O

3:0

SIGOSEL

R/W

UART Signal0 Select :
: UARTO_RTS
: UARTO_CTS
: UARTO_TXD
: UARTO_RXD
: UART1_RTS
: UART1_CTS
: UART1_TXD
: UART1_RXD

~N o o~ WON -~ O
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3.3.18 GPIO_CFGCTLO

Hikik: 0x40000100

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GP1FUNC RSVD GP1 GP1 GP1DRV GP1 GP1
PD PU SMT IE
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD GPOFUNC RSVD GPO GPO GPODRV GPO GPO
PD PU SMT IE
fir B BLIR XL ik
31:29 RSVD
28:24 GP1FUNC R/W 5’hE GPIO Function Select (Default : JTAG)
23:22 RSVD
21 GP1PD R/W 0 GPIO Pull Down Control
20 GP1PU R/W 0 GPIO Pull Up Control
19:18 GP1DRV R/W 0 GPIO Driving Control
17 GP1SMT R/W 1 GPIO SMT Control
16 GP1IE R/W 1 GPIO Input Enable
15:13 RSVD
12:8 GPOFUNC R/W 5'hE GPIO Function Select (Default : JTAG)
7:6 RSVD
5 GPOPD R/W 0 GPIO Pull Down Control
4 GPOPU R/W 0 GPIO Pull Up Control
3:2 GPODRV R/W 0 GPIO Driving Control
1 GPOSMT R/W 1 GPIO SMT Control
0 GPOIE R/W 1 GPIO Input Enable
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3.3.19 GPIO_CFGCTLA1

Hikik: 0x40000104

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GP3FUNC RSVD GP3 GP3 GP3DRV GP3 GP3
PD PU SMT IE
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD GP2FUNC RSVD GP2 GP2 GP2DRV GP2 GP2
PD PU SMT IE
fir B BLIR XL ik
31:29 RSVD
28:24 GP3FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO)
23:22 RSVD
21 GP3PD R/W 0 GPIO Pull Down Control
20 GP3PU R/W 0 GPIO Pull Up Control
19:18 GP3DRV R/W 0 GPIO Driving Control
17 GP3SMT R/W 1 GPIO SMT Control
16 GP3IE R/W 1 GPIO Input Enable
15:13 RSVD
12:8 GP2FUNC R/W 5'hE GPIO Function Select (Default : JTAG)
7:6 RSVD
5 GP2PD R/W 0 GPIO Pull Down Control
4 GP2PU R/W 0 GPIO Pull Up Control
3:2 GP2DRV R/W 0 GPIO Driving Control
1 GP2SMT R/W 1 GPIO SMT Control
0 GP2IE R/W 1 GPIO Input Enable
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3.3.20 GPIO_CFGCTL2

Hihik: 0x40000108

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GP5FUNC RSVD GP5 GP5 GP5DRV GP5 GP5
PD PU SMT IE
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD GP4FUNC RSVD GP4 GP4 GP4DRV GP4 GP4
PD PU SMT IE
fir B BLIR XL ik
31:29 RSVD
28:24 GP5FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO)
23:22 RSVD
21 GP5PD R/W 0 GPIO Pull Down Control
20 GP5PU R/W 0 GPIO Pull Up Control
19:18 GP5DRV R/W 0 GPIO Driving Control
17 GP5SMT R/W 1 GPIO SMT Control
16 GP5IE R/W 1 GPIO Input Enable
15:13 RSVD
12:8 GP4FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO)
7:6 RSVD
5 GP4PD R/W 0 GPIO Pull Down Control
4 GP4PU R/W 0 GPIO Pull Up Control
3:2 GP4DRV R/W 0 GPIO Driving Control
1 GP4SMT R/W 1 GPIO SMT Control
0 GP4IE R/W 1 GPIO Input Enable
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3.3.21 GPIO_CFGCTL3

Hihik: 0x4000010c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GP7FUNC RSVD GP7 GP7 GP7DRV GP7 GP7
PD PU SMT IE
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD GP6FUNC RSVD GP6 GP6 GP6DRV GP6 GP6
PD PU SMT IE
fir B BLIR XL ik
31:29 RSVD
28:24 GP7FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO)
23:22 RSVD
21 GP7PD R/W 0 GPIO Pull Down Control
20 GP7PU R/W 0 GPIO Pull Up Control
19:18 GP7DRV R/W 0 GPIO Driving Control
17 GP7SMT R/W 1 GPIO SMT Control
16 GP7IE R/W 1 GPIO Input Enable
15:13 RSVD
12:8 GP6FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
7:6 RSVD
5 GP6PD R/W 0 GPIO Pull Down Control
4 GP6PU R/W 0 GPIO Pull Up Control
3:2 GP6DRV R/W 0 GPIO Driving Control
1 GPBSMT R/W 1 GPIO SMT Control
0 GP6IE R/W 1 GPIO Input Enable
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3.3.22 GPIO_CFGCTL4

Hihik: 0x40000110

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GP9FUNC RSVD GP9 GP9 GP9DRV GP9 GP9
PD PU SMT IE
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD GP8FUNC RSVD GP8 GP8 GP8DRV GP8 GP8
PD PU SMT IE
fir HR LR HAifE g
31:29 RSVD
28:24 GP9FUNC R/W 5'hE GPIO Function Select (Default : JTAG )
23:22 RSVD
21 GP9PD R/W 0 GPIO Pull Down Control (Use this bit if reg_en_hw_pu_pd

:= 0 (0x4000F014[16])

20 GP9PU R/W 0 GPIO Pull Up Control (Use this bit if reg_en_hw_pu_pd :=
0 (0x4000F014[16])

19:18 GP9DRV R/W 0 GPIO Driving Control

17 GPOSMT R/W 1 GPIO SMT Control(Useless, IE depend on reg_aon_pad_-
ie_smt[0] : Ox4000F014[8])

16 GP9IE R/W 0 GPIO Input Enable (Useless, IE depend on reg_aon_pad_-
ie_smt[0] : 0x4000F014[8])

15:13 RSVD
12:8 GP8FUNC R/W 5’hB GPIO Function Select (Default : SWGPIO )
7:6 RSVD
5 GP8PD R/W 0 GPIO Pull Down Control
4 GP8PU R/W 0 GPIO Pull Up Control
3:2 GP8DRV R/W 0 GPIO Driving Control
1 GP8SMT R/W 1 GPIO SMT Control
0 GPS8IE R/W 1 GPIO Input Enable
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3.3.23 GPIO_CFGCTL5

Hihik: 0x40000114

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GP11FUNC RSVD GP11 | GPM1 GP11DRV GP11 | GPM1
PD PU SMT IE
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD GP10FUNC RSVD GP10 | GP10 GP10DRV GP10 | GP10
PD PU SMT IE
fir B BLIR XL ik
31:29 RSVD
28:24 GP11FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
23:22 RSVD
21 GP11PD R/W 0 GPIO Pull Down Control
20 GP11PU R/W 0 GPIO Pull Up Control
19:18 GP11DRV R/W 0 GPIO Driving Control
17 GP11SMT R/W 1 GPIO SMT Control(Useless, IE depend on reg_aon_pad_-

ie_smt[2] : 0x4000F014[10])

16 GP11IE R/W 1 GPIO Input Enable (Useless, IE depend on reg_aon_pad_-
ie_smt[2] : 0x4000F014[10])

15:13 RSVD
12:8 GP10FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
7:6 RSVD
5 GP10PD R/W 0 GPIO Pull Down Control
4 GP10PU R/W 0 GPIO Pull Up Control
3:2 GP10DRV R/W 0 GPIO Driving Control
1 GP10SMT R/W 1 GPIO SMT Control(Useless, IE depend on reg_aon_pad_-
ie_smt[1] : 0x4000F014[9])
0 GP10IE R/W 1 GPIO Input Enable (Useless, IE depend on reg_aon_pad_-

ie_smt[1] : 0x4000F014[9])
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3.3.24 GPIO_CFGCTL6

Hihik: 0x40000118

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GP13FUNC RSVD GP13 | GP13 GP13DRV GP13 | GP13
PD PU SMT IE
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD GP12FUNC RSVD GP12 | GP12 GP12DRV GP12 | GP12
PD PU SMT IE
fir B BLIR XL ik
31:29 RSVD
28:24 GP13FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
23:22 RSVD
21 GP13PD R/W 0 GPIO Pull Down Control
20 GP13PU R/W 0 GPIO Pull Up Control
19:18 GP13DRV R/W 0 GPIO Driving Control
17 GP13SMT R/W 1 GPIO SMT Control(Useless, IE depend on reg_aon_pad_-
ie_smt[4] : 0x4000F014[12])
16 GP13IE R/W 1 GPIO Input Enable (Useless, IE depend on reg_aon_pad_-
ie_smt[4] : 0x4000F014[12])
15:13 RSVD
12:8 GP12FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
7:6 RSVD
5 GP12PD R/W 0 GPIO Pull Down Control
4 GP12PU R/W 0 GPIO Pull Up Control
3:2 GP12DRV R/W 0 GPIO Driving Control
1 GP12SMT R/W 1 GPIO SMT Control(Useless, IE depend on reg_aon_pad_-
ie_smt[3] : 0x4000F014[11])
0 GP12IE R/W 1 GPIO Input Enable (Useless, IE depend on reg_aon_pad_-
ie_smt[3] : 0x4000F014[11])
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3.3.25 GPIO_CFGCTL7

Hihik: 0x4000011c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GP15FUNC RSVD GP15 | GP15 GP15DRV GP15 | GP15
PD PU SMT IE
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD GP14FUNC RSVD GP14 | GP14 GP14DRV GP14 | GP14
PD PU SMT IE
fir B BLIR XL ik
31:29 RSVD
28:24 GP15FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
23:22 RSVD
21 GP15PD R/W 0 GPIO Pull Down Control
20 GP15PU R/W 0 GPIO Pull Up Control
19:18 GP15DRV R/W 0 GPIO Driving Control
17 GP15SMT R/W 1 GPIO SMT Control
16 GP15IE R/W 1 GPIO Input Enable
15:13 RSVD
12:8 GP14FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
7:6 RSVD
5 GP14PD R/W 0 GPIO Pull Down Control
4 GP14PU R/W 0 GPIO Pull Up Control
3:2 GP14DRV R/W 0 GPIO Driving Control
1 GP14SMT R/W 1 GPIO SMT Control
0 GP14IE R/W 1 GPIO Input Enable
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3.3.26 GPIO_CFGCTLS8

Hikik: 0x40000120

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GP17FUNC RSVD GP17 | GP17 GP17DRV GP17 | GP17
PD PU SMT IE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD GP16FUNC RSVD GP16 | GP16 GP16DRV GP16 | GP16
PD PU SMT IE
fir B BLIR XL ik
31:29 RSVD
28:24 GP17FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
23:22 RSVD
21 GP17PD R/W 0 GPIO Pull Down Control (Use this bit if reg_en_hw_pu_pd
:= 0 (0x4000F014[16])
20 GP17PU R/W 0 GPIO Pull Up Control (Use this bit if reg_en_hw_pu_pd :=
0 (0x4000F014[16])
19:18 GP17DRV R/W 0 GPIO Driving Control
17 GP17SMT R/W 1 GPIO SMT Control
16 GP17IE R/W 1 GPIO Input Enable
15:13 RSVD
12:8 GP16FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
7:6 RSVD
5 GP16PD R/W 0 GPIO Pull Down Control
4 GP16PU R/W 0 GPIO Pull Up Control
3:2 GP16DRV R/W 0 GPIO Driving Control
1 GP16SMT R/W 1 GPIO SMT Control
0 GP16IE R/W 1 GPIO Input Enable
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3.3.27 GPIO_CFGCTL9

Hihik: 0x40000124

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GP19FUNC RSVD GP19 | GP19 GP19DRV GP19 | GP19
PD PU SMT IE
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD GP18FUNC RSVD GP18 | GP18 GP18DRV GP18 | GP18
PD PU SMT IE
fir B BLIR XL ik
31:29 RSVD
28:24 GP19FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
23:22 RSVD
21 GP19PD R/W 0 GPIO Pull Down Control
20 GP19PU R/W 0 GPIO Pull Up Control
19:18 GP19DRV R/W 0 GPIO Driving Control
17 GP19SMT R/W 1 GPIO SMT Control
16 GP19IE R/W 1 GPIO Input Enable
15:13 RSVD
12:8 GP18FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
7:6 RSVD
5 GP18PD R/W 0 GPIO Pull Down Control
4 GP18PU R/W 0 GPIO Pull Up Control
3:2 GP18DRV R/W 0 GPIO Driving Control
1 GP18SMT R/W 1 GPIO SMT Control
0 GP18IE R/W 1 GPIO Input Enable
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3.3.28 GPIO_CFGCTL10

Hihik: 0x40000128

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GP21FUNC RSVD GP21 | GP21 GP21DRV GP21 | GP21
PD PU SMT IE
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD GP20FUNC RSVD GP20 | GP20 GP20DRV GP20 | GP20
PD PU SMT IE
fir B BLIR XL ik
31:29 RSVD
28:24 GP21FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
23:22 RSVD
21 GP21PD R/W 0 GPIO Pull Down Control
20 GP21PU R/W 0 GPIO Pull Up Control
19:18 GP21DRV R/W 0 GPIO Driving Control
17 GP21SMT R/W 1 GPIO SMT Control
16 GP21IE R/W 1 GPIO Input Enable
15:13 RSVD
12:8 GP20FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
7:6 RSVD
5 GP20PD R/W 0 GPIO Pull Down Control
4 GP20PU R/W 0 GPIO Pull Up Control
3:2 GP20DRV R/W 0 GPIO Driving Control
1 GP20SMT R/W 1 GPIO SMT Control
0 GP20IE R/W 1 GPIO Input Enable
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3.3.29 GPIO_CFGCTL11

Hihik: 0x4000012c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GP23FUNC RSVD GP23 | GP23 GP23DRV GP23 | GP23
PD PU SMT IE
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD GP22FUNC RSVD GP22 | GP22 GP22DRV GP22 | GP22
PD PU SMT IE
fir B BLIR XL ik
31:29 RSVD
28:24 GP23FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
23:22 RSVD
21 GP23PD R/W 0 GPIO Pull Down Control
20 GP23PU R/W 0 GPIO Pull Up Control
19:18 GP23DRV R/W 0 GPIO Driving Control
17 GP23SMT R/W 1 GPIO SMT Control
16 GP23IE R/W 1 GPIO Input Enable
15:13 RSVD
12:8 GP22FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
7:6 RSVD
5 GP22PD R/W 0 GPIO Pull Down Control
4 GP22PU R/W 0 GPIO Pull Up Control
3:2 GP22DRV R/W 0 GPIO Driving Control
1 GP22SMT R/W 1 GPIO SMT Control
0 GP22IE R/W 1 GPIO Input Enable
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3.3.30 GPIO_CFGCTL12

Hihik: 0x40000130

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GP25FUNC RSVD GP25 | GP25 GP25DRV GP25 | GP25
PD PU SMT IE
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD GP24FUNC RSVD GP24 | GP24 GP24DRV GP24 | GP24
PD PU SMT IE
fir B BLIR XL ik
31:29 RSVD
28:24 GP25FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
23:22 RSVD
21 GP25PD R/W 0 GPIO Pull Down Control
20 GP25PU R/W 0 GPIO Pull Up Control
19:18 GP25DRV R/W 0 GPIO Driving Control
17 GP25SMT R/W 1 GPIO SMT Control
16 GP25IE R/W 1 GPIO Input Enable
15:13 RSVD
12:8 GP24FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
7:6 RSVD
5 GP24PD R/W 1 GPIO Pull Down Control
4 GP24PU R/W 0 GPIO Pull Up Control
3:2 GP24DRV R/W 0 GPIO Driving Control
1 GP24SMT R/W 1 GPIO SMT Control
0 GP24IE R/W 1 GPIO Input Enable
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3.3.31 GPIO_CFGCTL13

Hihik: 0x40000134

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GP27FUNC RSVD GP27 | GP27 GP27DRV GP27 | GP27
PD PU SMT IE
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD GP26FUNC RSVD GP26 | GP26 GP26DRV GP26 | GP26
PD PU SMT IE
fir B BLIR XL ik
31:29 RSVD
28:24 GP27FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
23:22 RSVD
21 GP27PD R/W 0 GPIO Pull Down Control
20 GP27PU R/W 0 GPIO Pull Up Control
19:18 GP27DRV R/W 0 GPIO Driving Control
17 GP27SMT R/W 1 GPIO SMT Control
16 GP27IE R/W 1 GPIO Input Enable
15:13 RSVD
12:8 GP26FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
7:6 RSVD
5 GP26PD R/W 0 GPIO Pull Down Control
4 GP26PU R/W 0 GPIO Pull Up Control
3:2 GP26DRV R/W 0 GPIO Driving Control
1 GP26SMT R/W 1 GPIO SMT Control
0 GP26IE R/W 1 GPIO Input Enable
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3.3.32 GPIO_CFGCTL14

Hihik: 0x40000138

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GP29FUNC RSVD GP29 | GP29 GP29DRV GP29 | GP29
PD PU SMT IE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD GP28FUNC RSVD GP28 | GP28 GP28DRV GP28 | GP28
PD PU SMT IE
fir B BLIR XL ik
31:29 RSVD
28:24 GP29FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
23:22 RSVD
21 GP29PD R/W 0 GPIO Pull Down Control
20 GP29PU R/W 0 GPIO Pull Up Control
19:18 GP29DRV R/W 0 GPIO Driving Control
17 GP29SMT R/W 1 GPIO SMT Control
16 GP29IE R/W 1 GPIO Input Enable
15:13 RSVD
12:8 GP28FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
7:6 RSVD
5 GP28PD R/W 0 GPIO Pull Down Control
4 GP28PU R/W 0 GPIO Pull Up Control
3:2 GP28DRV R/W 0 GPIO Driving Control
1 GP28SMT R/W 1 GPIO SMT Control
0 GP28IE R/W 1 GPIO Input Enable
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3.3.33 GPIO_CFGCTL15

Hihik: 0x4000013c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GP31FUNC RSVD GP31 | GP31 GP31DRV GP31 | GP31
PD PU SMT IE
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD GP30FUNC RSVD GP30 | GP30 GP30DRV GP30 | GP30
PD PU SMT IE
fir B BLIR XL ik
31:29 RSVD
28:24 GP31FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
23:22 RSVD
21 GP31PD R/W 0 GPIO Pull Down Control
20 GP31PU R/W 0 GPIO Pull Up Control
19:18 GP31DRV R/W 0 GPIO Driving Control
17 GP31SMT R/W 1 GPIO SMT Control
16 GP31IE R/W 1 GPIO Input Enable
15:13 RSVD
12:8 GP30FUNC R/W 5'hB GPIO Function Select (Default : SWGPIO )
7:6 RSVD
5 GP30PD R/W 0 GPIO Pull Down Control
4 GP30PU R/W 0 GPIO Pull Up Control
3:2 GP30DRV R/W 0 GPIO Driving Control
1 GP30SMT R/W 1 GPIO SMT Control
0 GP30IE R/W 1 GPIO Input Enable
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3.3.34 GPIO_CFGCTL16

Hikik: 0x40000140

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GP33 | GP33PU GP33DRV GP33 | GP33
PD SMT IE
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD GP32 | GP32 GP32DRV GP32 | GP32
PD PU SMT IE
fir B BLIR XL ik
31:22 RSVD
21 GP33PD R/W 0 GPIO Pull Down Control
20 GP33PU R/W 0 GPIO Pull Up Control
19:18 GP33DRV R/W 0 GPIO Driving Control
17 GP33SMT R/W 1 GPIO SMT Control
16 GP33IE R/W 1 GPIO Input Enable
15:6 RSVD
5 GP32PD R/W 0 GPIO Pull Down Control
4 GP32PU R/W 0 GPIO Pull Up Control
3:2 GP32DRV R/W 0 GPIO Driving Control
1 GP32SMT R/W 1 GPIO SMT Control
0 GP32IE R/W 1 GPIO Input Enable

3.3.35 GPIO_CFGCTL17

Hidik: 0x40000144

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 21 20 19 18 17 16
RSVD GP35 | GP35 GP35DRV GP35 | GP35
PD PU SMT IE
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD GP34 | GP34 GP34DRV GP34 | GP34
PD PU SMT IE
fiz EAS BURR S hifE Eiiipy
31:22 RSVD
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21 GP35PD R/W 0 GPIO Pull Down Control
20 GP35PU R/W 0 GPIO Pull Up Control
19:18 GP35DRV R/W 0 GPIO Driving Control
17 GP35SMT R/W 1 GPIO SMT Control
16 GP35IE R/W 1 GPIO Input Enable
15:6 RSVD
5 GP34PD R/W 0 GPIO Pull Down Control
4 GP34PU R/W 0 GPIO Pull Up Control
3:2 GP34DRV R/W 0 GPIO Driving Control
1 GP34SMT R/W 1 GPIO SMT Control
0 GP34IE R/W 1 GPIO Input Enable

3.3.36 GPIO_CFGCTL18

Hihik: 0x40000148

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GP37 | GP37 GP37DRV GP37 | GP37
PD PU SMT IE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD GP36 | GP36 GP36DRV GP36 | GP36
PD PU SMT IE
fir B2 HLRR VAL Ejtipan
31:22 RSVD
21 GP37PD R/W 0 GPIO Pull Down Control
20 GP37PU R/W 0 GPIO Pull Up Control
19:18 GP37DRV R/W 0 GPIO Driving Control
17 GP37SMT R/W 1 GPIO SMT Control
16 GP37IE R/W 1 GPIO Input Enable
15:6 RSVD
5 GP36PD R/W 0 GPIO Pull Down Control
4 GP36PU R/W 0 GPIO Pull Up Control
3:2 GP36DRV R/W 0 GPIO Driving Control
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1 GP36SMT R/W 1 GPIO SMT Control
0 GP36IE R/W 1 GPIO Input Enable

3.3.37 GPIO_CFGCTL30

Hikik: 0x40000180

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

GP31 | GP30 | GP29 | GP28 | GP27 | GP26 | GP25 | GP24 | GP23 | GP22 | GP21 | GP20 | GP19 | GP18 | GP17 | GP16

15 14 13 12 1 10 ) 8 7 6 5 4 3 2 1 0

GP15 | GP14 | GP13 | GP12 | GP11 | GP10 | GP9 GP8 GP7 GP6 GP5 GP4 GP3 GP2 GP1 GPO

fir B2 BUR HAfE ik
31 GP311 R 0 Register Controlled GPIO Input value
30 GP30I R 0 Register Controlled GPIO Input value
29 GP29I R 0 Register Controlled GPIO Input value
28 GP28I R 0 Register Controlled GPIO Input value
27 GP271 R 0 Register Controlled GPIO Input value
26 GP26l R 0 Register Controlled GPIO Input value
25 GP25I R 0 Register Controlled GPIO Input value
24 GP24| R 0 Register Controlled GPIO Input value
23 GP23I R 0 Register Controlled GPIO Input value
22 GP22I R 0 Register Controlled GPIO Input value
21 GP211 R 0 Register Controlled GPIO Input value
20 GP20I R 0 Register Controlled GPIO Input value
19 GP19I R 0 Register Controlled GPIO Input value
18 GP18I R 0 Register Controlled GPIO Input value
17 GP171 R 0 Register Controlled GPIO Input value
16 GP16l R 0 Register Controlled GPIO Input value
15 GP15I R 0 Register Controlled GPIO Input value
14 GP141 R 0 Register Controlled GPIO Input value
13 GP13lI R 0 Register Controlled GPIO Input value
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12 GP12I R 0 Register Controlled GPIO Input value
11 GP111 R 0 Register Controlled GPIO Input value
10 GP10I R 0 Register Controlled GPIO Input value
9 GP9I R 0 Register Controlled GPIO Input value
8 GP8I R 0 Register Controlled GPIO Input value
7 GP71 R 0 Register Controlled GPIO Input value
6 GP6lI R 0 Register Controlled GPIO Input value
5 GP5I R 0 Register Controlled GPIO Input value
4 GP4l R 0 Register Controlled GPIO Input value
3 GP3lI R 0 Register Controlled GPIO Input value
2 GP2I R 0 Register Controlled GPIO Input value
1 GP1l R 0 Register Controlled GPIO Input value
0 GPOI R 0 Register Controlled GPIO Input value
3.3.38 GPIO_CFGCTL32
Hoti: 0x40000188
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

GP31 | GP30 | GP29 | GP28 | GP27 | GP26 | GP25 | GP24 | GP23 | GP22 | GP21 | GP20 | GP19 | GP18 | GP17 | GP16

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

GP15 | GP14 | GP13 | GP12 | GP11 | GP10 | GP9 GP8 GP7 GP6 GP5 GP4 GP3 GP2 GP1 GPO

O O o o} O ) o} o} O ) o} o} O ) 0} o}
£z B2 LR SAiE ik
31 GP310 R/W 0 Register Controlled GPIO Output Value
30 GP300 R/W 0 Register Controlled GPIO Output Value
29 GP290 R/W 0 Register Controlled GPIO Output Value
28 GP280 R/W 0 Register Controlled GPIO Output Value
27 GP270 R/W 0 Register Controlled GPIO Output Value
26 GP260 R/W 0 Register Controlled GPIO Output Value
25 GP250 R/W 0 Register Controlled GPIO Output Value
24 GP240 R/W 0 Register Controlled GPIO Output Value
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iz ey i FLUIR K VAL:] ik
23 GP230 R/W 0 Register Controlled GPIO Output Value
22 GP220 R/W 0 Register Controlled GPIO Output Value
21 GP210 R/W 0 Register Controlled GPIO Output Value
20 GP200 R/W 0 Register Controlled GPIO Output Value
19 GP190 R/W 0 Register Controlled GPIO Output Value
18 GP180 R/W 0 Register Controlled GPIO Output Value
17 GP170 R/W 0 Register Controlled GPIO Output Value
16 GP160 R/W 0 Register Controlled GPIO Output Value
15 GP150 R/W 0 Register Controlled GPIO Output Value
14 GP140 R/W 0 Register Controlled GPIO Output Value
13 GP130 R/W 0 Register Controlled GPIO Output Value
12 GP120 R/W 0 Register Controlled GPIO Output Value
11 GP110 R/W 0 Register Controlled GPIO Output Value
10 GP100 R/W 0 Register Controlled GPIO Output Value
9 GP90 R/W 0 Register Controlled GPIO Output Value
8 GP80O R/W 0 Register Controlled GPIO Output Value
7 GP70 R/W 0 Register Controlled GPIO Output Value
6 GP60O R/W 0 Register Controlled GPIO Output Value
5 GP50 R/W 0 Register Controlled GPIO Output Value
4 GP40 R/W 0 Register Controlled GPIO Output Value
3 GP30 R/W 0 Register Controlled GPIO Output Value
2 GP20 R/W 0 Register Controlled GPIO Output Value
1 GP10 R/W 0 Register Controlled GPIO Output Value
0 GP0O R/W 0 Register Controlled GPIO Output Value
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3.3.39 GPIO_CFGCTL34

Hikik: 0x40000190

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

GP31 | GP30 | GP29 | GP28 | GP27 | GP26 | GP25 | GP24 | GP23 | GP22 | GP21 | GP20 | GP19 | GP18 | GP17 | GP16
OE OE OE OE OE OE OE OE OE OE OE OE OE OE OE OE

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

GP15 | GP14 | GP13 | GP12 | GP11 | GP10 | GP9 GP8 GP7 GP6 GP5 GP4 GP3 GP2 GP1 GPO
OE OE OE OE OE OE OE OE OE OE OE OE OE OE OE OE

fir HR BURR S hifE Eiiipay

31 GP310E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

30 GP300E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO

Function select to Register Control GPIO)

29 GP290E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO

Function select to Register Control GPIO)

28 GP280OE R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

27 GP270E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

26 GP260E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO

Function select to Register Control GPIO)

25 GP250E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO

Function select to Register Control GPIO)

24 GP240E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

23 GP230E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO

Function select to Register Control GPIO)

22 GP220E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO

Function select to Register Control GPIO)

21 GP210E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

20 GP200E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO

Function select to Register Control GPIO)

19 GP190E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO

Function select to Register Control GPIO)

18 GP180E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)
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17 GP170E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

16 GP160E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

15 GP150E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

14 GP140E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

13 GP130E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

12 GP120E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

11 GP110E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

10 GP100E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

9 GP9OE R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

8 GP8OE R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

7 GP70E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

6 GP60OE R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

5 GP50E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

4 GP40E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

3 GP30E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

2 GP20E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

1 GP10E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

0 GPOOE R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)
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3.3.40 GPIO_CFGCTL35

Hikik: 0x40000194

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD GP40 | GP39 | GP38 | GP37 | GP36 | GP35 | GP34 | GP33 | GP32
OE OE OE OE OE OE OE OE OE

fiz B BLIR VAL Eiiipay
31:9 RSVD
8 GP400E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO

Function select to Register Control GPIO)

7 GP390E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO

Function select to Register Control GPIO)

6 GP380E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

5 GP370E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO

Function select to Register Control GPIO)

4 GP360E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO

Function select to Register Control GPIO)

3 GP350E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)

2 GP340E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO

Function select to Register Control GPIO)

1 GP330E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO

Function select to Register Control GPIO)

0 GP320E R/W 0 Register Controlled GPIO Output Enable (Used when GPIO
Function select to Register Control GPIO)
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3.3.41 GPIO_INT_MASK1

Hihik: 0x400001a0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
GPITMS1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GPITMS1
A ZHR FURR SAME ity
31:0 GPITMSH1 R/W 32’hFFFFFFFF | reg_gpio_int_mask[31:0]
3.3.42 GPIO_INT_STAT1
Huhk: 0x400001a8
31‘30‘29‘28’27‘26‘25‘24’23‘22‘21‘20’19‘18‘17‘16
GPITSTA1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GPITSTA1
fir B BLBR =X iy
31:0 GPITSTA1 R 0 gpio_int_stat[31:0]
3.3.43 GPIO_INT_CLR1
Huhik: 0x400001b0
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
GPITCLR1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GPITCLR1
(0 R IR BALE ik
31:0 GPITCLR1 R/W 0 reg_gpio_int_clr[31:0]
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3.3.44 GPIO_INT_MODE_SET1

Hikik: 0x400001c0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GPITMS1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GPITMS1
(a ZHR IR SAME ik
31:30 RSVD
29:0 GPITMSA1 R/W 0 [2:0] : GPIO 0 Interrupt Mode Control[2:0]

[5:3] : GPIO 1 Interrupt Mode Control[2:0]
[8:6] : GPIO 2 Interrupt Mode Control[2:0]
[11:9] : GPIO 3 Interrupt Mode Control[2:0]
[14:12] : GPIO 4 Interrupt Mode Control[2:0]
[17:15] : GPIO 5 Interrupt Mode Control[2:0]
[20:18] : GPIO 6 Interrupt Mode Control[2:0]
[23:21] : GPIO 7 Interrupt Mode Control[2:0]
[26:24] : GPIO 8 Interrupt Mode Control[2:0]
[29:27] : GPIO 9 Interrupt Mode Control[2:0]
GPIO X Interrupt Mode Control [2:0]

[2]:

1: async mode

0 : sync mode

[1:0]:

00 : negedge pulse

01 : posedge pulse

10 : negedge level (32k 3T)

11 : posedge level (32k 3T)

3.3.45 GPIO_INT_MODE_SET2

Hihik: 0x400001c4

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GPITMS2
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
GPITMS2
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31:30 RSVD
29:0 GPITMS2 R/W 0 [2:0] : GPIO 10 Interrupt Mode Control[2:0]

[5:3] : GPIO 11 Interrupt Mode Control[2:0]
[8:6] : GPIO 12 Interrupt Mode Control[2:0]
[11:9] : GPIO 13 Interrupt Mode Control[2:0]
[14:12] : GPIO 14 Interrupt Mode Control[2:0]
[17:15] : GPIO 15 Interrupt Mode Control[2:0]
[20:18] : GPIO 16 Interrupt Mode Control[2:0]
[23:21] : GPIO 17 Interrupt Mode Control[2:0]
[26:24] : GPIO 18 Interrupt Mode Control[2:0]
[29:27] : GPIO 19 Interrupt Mode Control[2:0]
GPIO X Interrupt Mode Control [2:0]

[2]:

1: async mode

0 : sync mode

[1:0] :

00 : negedge pulse

01 : posedge pulse

10 : negedge level (32k 3T)

11 : posedge level (32k 3T)

3.3.46 GPIO_INT_MODE_SET3

Hbtik: 0x400001c8

31 30 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD GPITMS3
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
GPITMS3
Az K PR HhifE fhi
31:30 RSVD
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£z 4R PR SAiE ity
29:0 GPITMS3 R/W 0 [2:0] : GPIO 20 Interrupt Mode Control[2:0]

[5:
[8:

1:
0:
[1:

01

1

00:

10:

3] : GPIO 21 Interrupt Mode Control[2:0]
6] : GPIO 22 Interrupt Mode Control[2:0]

[11:9] : GPIO 23 Interrupt Mode Control[2:0]
[14:12] : GPIO 24 Interrupt Mode Control[2:0]
[17:15] : GPIO 25 Interrupt Mode Control[2:0]
[20:18] : GPIO 26 Interrupt Mode Control[2:0]
[23:21] : GPIO 27 Interrupt Mode Control[2:0]
[26:24] : GPIO 28 Interrupt Mode Control[2:0]
[29:27] : GPIO 29 Interrupt Mode Control[2:0]
GPIO X Interrupt Mode Control [2:0]

[2]:

async mode

sync mode

0]:

negedge pulse

: posedge pulse
negedge level (32k 3T)
: posedge level (32k 3T)

3.3.47 GPIO_INT_MODE_SET4

k. 0x400001cc

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD GPITMS4
(A EAY S BUR HhifE i
31:6 RSVD
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£z 4R PR SAiE ity
5:0 GPITMS4 R/W 0 [2:0] : GPIO 30 Interrupt Mode Control[2:0]

[5:3] : GPIO 31 Interrupt Mode Control[2:0]
[8:6] : GPIO 32 Interrupt Mode Control[2:0]
[11:9] : GPIO 33 Interrupt Mode Control[2:0]
[14:12] : GPIO 34 Interrupt Mode Control[2:0]
[17:15] : GPIO 35 Interrupt Mode Control[2:0]
[20:18] : GPIO 36 Interrupt Mode Control[2:0]
[23:21] : GPIO 37 Interrupt Mode Control[2:0]
[26:24] : GPIO 38 Interrupt Mode Control[2:0]
[29:27] : GPIO 39 Interrupt Mode Control[2:0]
GPIO X Interrupt Mode Control [2:0]

[2]:

1: async mode

0 : sync mode

[1:0]:

00 : negedge pulse

01 : posedge pulse

10 : negedge level (32k 3T)

11 : posedge level (32k 3T)

3.3.48 GPIO_INT2_MASK1

Hihik: 0x400001d0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
GPIT2M1
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
GPIT2M1
(A B i PR SHE fiid
31:0 GPIT2M1 RW | 32hFFFFFFFF | reg_gpio_int2_mask[31:0]
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3.3.49 GPIO_INT2_STAT1

Hikik: 0x400001d4

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
GPIT2ST1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GPIT2ST1
(A ey FUR HEAfE ik
31:0 GPIT2ST1 R 0 gpio_int2_stat[31:0]
3.3.50 GPIO_INT2_CLR1
Hotil: 0x400001d8
31‘30‘29‘28’27‘26‘25‘24’23‘22‘21‘20’19‘18‘17‘16
GPIT2CL1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GPIT2CL1
fir HHK BUIR XL ik
31:0 GPIT2CL1 R/W 0 reg_gpio_int2_clr[31:0]
3.3.51 GPIO_INT2_MODE_SET1
Hudk: 0x400001dc
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GPIT2MS1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GPIT2MS1
(A AFK B SAfE ik
31:30 RSVD
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£z 4R PR SAiE ity
29:0 GPIT2MS1 R/W [2:0] : GPIO 0 Interrupt Mode Control[2:0]

[5:3] : GPIO 1 Interrupt Mode Control[2:0]
[8:6] : GPIO 2 Interrupt Mode Control[2:0]
[11:9] : GPIO 3 Interrupt Mode Control[2:0]
[14:12] : GPIO 4 Interrupt Mode Control[2:0]
[17:15] : GPIO 5 Interrupt Mode Control[2:0]
[20:18] : GPIO 6 Interrupt Mode Control[2:0]
[23:21] : GPIO 7 Interrupt Mode Control[2:0]
[26:24] : GPIO 8 Interrupt Mode Control[2:0]
[29:27] : GPIO 9 Interrupt Mode Control[2:0]
GPIO X Interrupt Mode Control [2:0]

[2]:

1: async mode

0 : sync mode

[1:0]:

00 : negedge pulse

01 : posedge pulse

10 : negedge level (32k 3T)

11 : posedge level (32k 3T)

3.3.52 GPIO_INT2_MODE_SET2

Hikik: 0x400001€0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD GPIT2MS2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GPIT2MS2
(A EAY S BUR HhifE i
31:30 RSVD
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£z 4R PR SAiE ity
29:0 GPIT2MS2 R/W 0 [2:0] : GPIO 10 Interrupt Mode Control[2:0]

[5:3] : GPIO 11 Interrupt Mode Control[2:0]
[8:6] : GPIO 12 Interrupt Mode Control[2:0]
[11:9] : GPIO 13 Interrupt Mode Control[2:0]
[14:12] : GPIO 14 Interrupt Mode Control[2:0]
[17:15] : GPIO 15 Interrupt Mode Control[2:0]
[20:18] : GPIO 16 Interrupt Mode Control[2:0]
[23:21] : GPIO 17 Interrupt Mode Control[2:0]
[26:24] : GPIO 18 Interrupt Mode Control[2:0]
[29:27] : GPIO 19 Interrupt Mode Control[2:0]
GPIO X Interrupt Mode Control [2:0]

[2]:

1: async mode

0 : sync mode

[1:0]:

00 : negedge pulse
01 : posedge pulse
10 : negedge level (32k 3T)
11 : posedge level (32k 3T)
3.3.53 GPIO_INT2_MODE_SET3
Huhk: 0x400001e4
31 30 29‘28’27‘26‘25‘24’23‘22‘21‘20’19‘18‘17‘16
RSVD GPIT2MS3
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GPIT2MS3
£z B LR K VAL] ik
31:30 RSVD
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£z 4R PR SAiE ity
29:0 GPIT2MS3 R/W 0 [2:0] : GPIO 20 Interrupt Mode Control[2:0]

[5:
[8:

1:
0:
[1:

01

1

[11:9] : GPIO 23 Interrupt Mode Control[2:0]
[14:12] : GPIO 24 Interrupt Mode Control[2:0]
[17:15] : GPIO 25 Interrupt Mode Control[2:0]
[20:18] : GPIO 26 Interrupt Mode Control[2:0]
[23:21] : GPIO 27 Interrupt Mode Control[2:0]
[26:24] : GPIO 28 Interrupt Mode Control[2:0]
[29:27] : GPIO 29 Interrupt Mode Control[2:0]
GPIO X Interrupt Mode Control [2:0]

[2]:

00:

10:

3] : GPIO 21 Interrupt Mode Control[2:0]
6] : GPIO 22 Interrupt Mode Control[2:0]

async mode

sync mode

0]:

negedge pulse

: posedge pulse
negedge level (32k 3T)
: posedge level (32k 3T)

3.3.54 GPIO_INT2_MODE_SET4

Hihik: 0x400001e8

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD GPIT2MS4
(A EAY S BUR HhifE i
31:6 RSVD
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£z 4R PR SAiE ity
5:0 GPIT2MS4 R/W 0 [2:0] : GPIO 30 Interrupt Mode Control[2:0]

[5:3] : GPIO 31 Interrupt Mode Control[2:0]
[8:6] : GPIO 32 Interrupt Mode Control[2:0]
[11:9] : GPIO 33 Interrupt Mode Control[2:0]
[14:12] : GPIO 34 Interrupt Mode Control[2:0]
[17:15] : GPIO 35 Interrupt Mode Control[2:0]
[20:18] : GPIO 36 Interrupt Mode Control[2:0]
[23:21] : GPIO 37 Interrupt Mode Control[2:0]
[26:24] : GPIO 38 Interrupt Mode Control[2:0]
[29:27] : GPIO 39 Interrupt Mode Control[2:0]
GPIO X Interrupt Mode Control [2:0]

[2]:

1: async mode

0 : sync mode

[1:0]:

00 : negedge pulse

01 : posedge pulse

10 : negedge level (32k 3T)

11 : posedge level (32k 3T)

3.3.55 led_driver

Hihik: 0x40000224

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PU RSVD LDRVOEN RSVD
LDRV
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD IRRXGPSL LDRVIBIA RSVD
fir B HLRR BhiE Eitipa
31 PULDRV R/W 1'b0 power up ir led drive
30 RSVD
29:28 LDRVOEN R/W 2'd3 ir led output enable
[1]1GPIO23
[0]GPIO22
27:12 RSVD
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£z 4R PR SAiE ity

11:8 IRRXGPSL R/W 4’h0 0 : disable ir_rx select gpio
115 :selectgpio 19 33 asir_rx (GPIO need to set as SWG-
P10 mode)

7:4 LDRVIBIA R/W 4’h8 ir led drive strength, [7:4]*8mA

3:0 RSVD

3.3.56 usb_xcvr

Hitik: 0x40000228

31 ‘ 30 ‘ 29 ‘ 28 27 26 25 24 23 22 21 20 19 ‘ 18 ‘ 17 16
RSVD RCV VIP VIM BD PU SuUS SPD ENUM RSVD DACV
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD | OEB OEB OEB RSVD ROUTPMOS RSVD ROUTNMOS PU IDOVFB
REG SEL IDO
£z B LR =X ity
31:28 RSVD
27 RCV R 1’b0 rx_d
26 VIP R 1’b0 rx_dp
25 VIM R 1’b0 rx_dm
24 BD R 1’b0 bd output
23 PU R/W 1b0 set 1 for power up usb transceiver
22 SUS R/W 1b0 suspend mode enable

set 1 for suspend

21 SPD R/W 1'b1 full-speed/low-speed mode select
must be 1
20 ENUM R/W 1'b0 0: 1.5k pull up resistor floating;

1: 1.5k pull up resistor connect to D+/D- depends on spd

set 1 for enumerate

19:17 RSVD
16 DACV RwW 1’b0 0: original vip/vim;
1: converted vip/vim
Leave it as the default
15 RSVD
14 OEB R 1b1 oeb

BL702/704/706 %% F it 87/ 370 @2021 Bouffalo Lab


http://www.bouffalolab.com/

Sl T

= BL702/704/706 =5 F-fiif
Bouffalo Lab
oz 4FR BURR SHE A
13 OEBREG RwW 1b1 Leave it as the default
12 OEBSEL RW 1'b0 0: usb_oeb;

1: usb_oeb_reg
Leave it as the default

1 RSVD
10:8 ROUTPMOS R/W 3’'h3 Leave it as the default
7 RSVD
6:4 ROUTNMOS R/W 3'h3 Leave it as the default
3 PUIDO R/W 1'b0 power up usb Ido
Leave it as the default
2:0 IDOVFB R/W 3'h3 usb Ido ref voltage

Leave it as the default

3.3.57 usb_xcvr_config

Hidik: 0x4000022c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD SRPR RSVD SRPF RSVD SRMR RSVD SRMF

15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
RSVD PUTUNE USE STRDRV USE BDVTH VHYSP VHYSM

CTRL XCVR
(2 4R B SHE A
31 RSVD
30:28 SRPR R/W 3’h4 D+ rise slew rate control

Leave it as the default

27 RSVD
26:24 SRPF R/W 3'h3 D+ fall slew rate control
Leave it as the default
23 RSVD
22:20 SRMR R/W 3’h4 D- rise slew rate control
Leave it as the default
19 RSVD
18:16 SRMF R/W 3'h3 D- fall slew rate control

Leave it as the default
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£z 4R BUBR SAiE ity
15 RSVD
14:12 PUTUNE R/W 3’h2 pull up resistor tuning
Leave it as the default
11 USECTRL R/W 1'b1 1: USB XCVR use on-chip usb controller ;
0: USB XCVR usb off-chip usb controller
Leave it as the default
10:8 STRDRV R/W 3’h0 driver strength
Leave it as the default
7 USEXCVR R/W 1'b1 1: USB core use on-chip usb_xcuvr;
0: USB core usb off-chip usb_xcvr
Leave it as the default
6:4 BDVTH R/W 3’h1 bd threashold voltage
set7
3:2 VHYSP R/W 2'b1 D+ input hysteresis select
Leave it as the default
1:0 VHYSM R/W 2'b1 D- input hysteresis select
Leave it as the default
3.3.58 gpdac_ctrl
Huhk: 0x40000308
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD REF TSEN RSVD BRS ARS
SEL ANA ANA
£z B BUBR SALE ik
31:9 RSVD
8 REFSEL R/W 1’h0 Reference select
1’h0 Internal reference
1’h1 External reference
7 TSEN R/W 1’h0 Test enable 1'h0 analog test disabled (ATEST is set in Hi-Z
state) 1’h1 analog test point enabled to ATEST
6:2 RSVD
1 BRSANA R/W 1’h1 Soft reset for DAC channel B, active low
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£z 4R BUBR SAiE ity
0 ARSANA R/W 1’h1 Soft reset for DAC channel A, active low
3.3.59 gpdac_actrl
HihE: 0x4000030c
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD AOMUX ARNG RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD I0A AEN
EN
fir 2R BLBR =X ity
31:23 RSVD
22:20 AOMUX R/W 3'h0
19:18 ARNG R/W 2’h3 Output voltage range control with internal/external refer-
ence
17:2 RSVD
1 IOAEN R/W 1’h0 Channel A conversion output to pad enable
1’h0 Disable channel A conversion result to GPIO
1’h1 Enable channel A conversion result to GPIO
0 AEN R/W 1’h0 Channel A enable/disable signal
1’h0 Disable channel A conversion.
1’h1 Enable channel A conversion
3.3.60 gpdac_bctrl
Huhk: 0x40000310
31‘30‘29‘28’27‘26‘25‘24’23 22‘21‘20 19 18 17 16
RSVD BOM BRNG RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD 10B BEN
EN
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£z 4R BUBR SAiE ity
31:23 RSVD
22:20 BOM R/W 3'h0
19:18 BRNG R/W 2’h3 Output voltage range control with internal/external refer-
ence
17:2 RSVD
1 IOBEN R/W 1’h0 channel B conversion output to pad enable
1’h0 Disable channel B conversion result to GPIO
1’h1 Enable channel B conversion result to GPIO
0 BEN R/W 1’h0 channel B enable/disable signal
1’h0 Disable channel B conversion.
1’h1 Enable channel B conversion
3.3.61 gpdac_data
Huht: 0x40000314
31‘30‘29‘28’27‘26 25‘24’23‘22‘21‘20’19‘18‘17‘16
RSVD ADATA
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD BDATA
£z SR BLBR =X ity
31:26 RSVD
25:16 ADATA R/W 10’h0 Channel A Data input
15:10 RSVD
9:0 BDATA R/W 10°’h0 Channel B Data input
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4.1 &N

O N E A 12bits FZ R AU U Fe e s (ADC) , SCRF 12 BR MBI NI T A F IS 5 %4 . ADC 32
FE LA DUAPAR A B L TE e S 4 PRI T e it B0 2 B R R 4 2 3 T 40 i L 45 SR 12/14/16bits
FEXFEHEE. ADC IR E Dy 32 (] FIFO, SCHFZ R iRl DMA #:4F. ADC [k 1 Tl i Sl & oh, iemT bl
AT AR, et ADC & AT LI 5 A /805 — B r I T3 AR

4.2 TEHES

* mtERE

I

— LA 12/14/16bits st Fi
- ADC fH K LA #y 2MHZ
- ¥ EF2.0V,3.2V Wik NS F L
— 3CHF DMA B 5 e 25 SR ARz B N A7
— SCRPRCELIETE e . RS BT B IR 2 T 4R T 8 20 i 4 A X DU A A =
— SCHF L 72 0 UM AR X
- SCRFRE RS
— SCRFR T BAT VOB et g R A fE
o REALEIE S
— 12 BAM R ALE TE
— 2 % DAC W ¥BidEiE
— 1 1% VBAT/2 iid

— 1 % TSEN &
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4.3 IigEsmik
ADC 5 I AAME F 1 B
VDD33(1.7~3.6V)
IVBIAS
Pga_gain — LDO
Pos/neg_sel REF_gen
Diff/single
Scan :‘
Data_final[25:0] BUS
GPIP_CH[11:0] D——— » —:
~cHel g Data_raw[11:0] Ell\lfé :>
PGA SARADC core Data
MUX . :: >
Gpdac_alb —| (2-stage) (12bit, max2MHz) process
| -y
Vbat — gl Ll R
Ts Data_pir[15:2]| Process *Imermpt
A
Over/under flow
Inth‘rer:]al ngl\ﬁ?gn Scan(channel info)
Vref_sel Single/cont mode
Res_sel
Conv_start (1261/1 4bit/16bit)
CK b | Clkdv
32MHz(max)

4.1: ADC FAHE &

ADC B & TURER . 0 0 9 i sl N GHIE e 3645, FRfRORES, ADC SRAFILER, Hs dbBELER DL K FIFO. HA
EE A TR R ZORAE AIHE, BRSNS, RS EEE 5. RO E T X A S S i

*wlﬂ, A DARIEAIANAG 5 (R AT BOE, DMERBEAER AR 40 E . ADC REFBIIGE i EZM T Remith, @@L

BRI T 3, SCBUBIE 5 B 5 S I . F A RIOKEEE DY 12bits,  Bdie AL BB 7 S ik — 3P AL B 1)
iR, BARIVINEIERS RS, e B EdE 2 R 2R 5K FIFO .

4.3.1 ADC S|BIFIAEMES

% 4.1: ADC W55

WSS 558 EREE P
VBAT/2 Input MCELIE 5] 53 e 3 Sk (1) L AR 5
TSEN Input PR S U P T A Y H R
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4.3.2 ADC &

#* 4.1: ADC W5 S

R ERE ERcE 3t (EREEBa
VREF Input N ER AR SR 22 H TR
DACOUTA Input DAC #i Hadgy Hi
DACOUTB Input DAC # b H

% 4.2: ADC #E53| JH
YR 558 5 Hb
VDDA Input P AE B TE
VSSA Input PSR A He 1
ADC_CHX Input A G, a4k 12 B

ADC KA AT DL (308 CL 5 SN 51 IR S A5 5 A 7 A B RTIE S 5, BB a:

+ ADC CHO

+ ADC CH1

* ADC CH2

+ ADC CH3

+ ADC CH4

+ ADC CH5

« ADC CHG6

« ADC CH7

» ADC CH8

+ ADC CH9

+ ADC CH10

+ ADC CH11

* VDDA

+ VSSA
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DAC OUTA

DAC OUTB

VBAT/2

TSEN

VREF
+ GND
TRENERENRZ, WHiLEH VBAT/2 5 TSEN 1ENHIAGERIE S, 724t gpadc_vbat_en B gpadc_ts_en #f7. ADC
AT SRR S AN B 2 N, AR B AR, b N\ T 2L GND.
4.3.3 ADC At
ADC HEHR Y AR BRI~ BT o

ADCHE R
AUPLL
XCLK ivid i i0 |—p»] ADC
Divider P-| gpadc_clk_div_ratio Functional module
f32k_clk
gpadc_clk_sel

K 4.2: ADC i 4

ADC [P S aT DLk $5K | Audio PLL, XCLK #%3% 32k, I8k £7F GLB Bk ik e, eaen [H o] DL 4y
AES I BRI T . fE— MR HRE SN T, 2P XCLK A/E N8R, W R ES MmN T, e
Audio PLL %7241 U1 8KHZ,44 AKHZ X FE R FRFERTBh . 32K A RATI 4l , A MCU B AR Fr s 5 52 (L ne i () A

7F ADC HEER N, $24E T — /N eh i, wf UG5 NI Pt 4T 1/4/8/12/16/20/24/32 43 45i. P AT DIARE S b RAE 75
3R, BHATIREE ADC IR EPREA M R %, R ADC W KM AR i & 2MHZ.

gpadc_32m_clk_div 540 %5 7% %2 JE 4 6Bits, i K24 64, 43424 30k fout=fsource/(gpadc_32m_clk_div+1).gpadc_-
clk_div_ratio 73 #ii %7 17 22 - ADC RN ¥, %) 3Bits, H /i & X WT -

ADC_CLK_DIV_1, /*1< ADC clock:on 32M clock is 32M */
ADC_CLK_DIV_4, /*1< ADC clock:on 32M clock is 8M */
ADC_CLK_DIV_8, /*1< ADC clock:on 32M clock is 4M */
ADC_CLK_DIV_12, /*1< ADC clock:on 32M clock is 2.666M */
ADC_CLK_DIV_16, /*1< ADC clock:on 32M clock is 2M */
ADC_CLK_DIV_20, /*1< ADC clock:on 32M clock is 1.6M */

(NIaREE)
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(£: EI)
ADC_CLK_DIV_24, /*1< ADC clock:on 32M clock is 1.333M */
ADC_CLK_DIV_32, /*1< ADC clock:on 32M clock is 1M */

R P A A8 ADC [ NIl KA DO 2

1. Y ehiE, XTAL BRikJE 32MHZ, Audio PLL(WTZE Hy 11.288MHZ & 11.2896MHZ).
2. fEFAER I B Dy 6BITS 4 M s -

3. &1/ ADC B giids, wIiksr4i 1/4/8/12/16/20/24/32 534l

4. WAL E gpadc_res_sel Zi/E%%, 43 OSR (IMH, B HIRCE . 5 OSR=256, S<hr&il ADC K% N4
T 256 734,

AL e FE ik #% Audio PLL=11.2896MHZ, GLB 44k £ &y 1, ADC W #i4r4ii#t ik ADC_CLK_DIV_4,
OSR=128 Ul H & [ e v fout = 11289600/ (1 + 1) / 4/ 128 = 11025HZ
4.3.4 ADC #HiBE=

ADC SCHF BB TE F A i e i A X, 7R Bl IE R, P 75 2280 gpadce_pos_sel ik 1EHi i A\ 1E,
it gpadc_neg_sel ik F MMM NGB, [FINE gpade_cont_conv_en ##IA7 & E N 0, FosHBiE R, REKE
gpadc_conv_start 4547 J& 2 e BT .

EFR R, gpade_cont_conv_en il 75 215 B 1, ADC 4 gpadc_scan_length il i 5 5& 1) % 46
B, K IKH% IR gpade_reg_scn_posX(X=1, 2) #ll gpadc_reg_scn_negX(X=1, 2) 17 2s41 e RBIE G fFE, 1%
ANEBEATE A, R4 B4 B HEA ADC ) FIFO. gpadc_reg_scn_posX(X=1, 2) Al gpadc_reg_scn_negX(X=1,
2) FAAFARALAT RS IEIE AT DA R, Xtk ks P AT DASE IO — AN BB T 2 UCR R A

ADC (SR — B ZTAN FIFO ., ADC BLbRAR Bt Hsg sirb iy, I & SR Seprie fdig &, € FIFO
PSR BRME P T, JEIE FIFO RIBME PN, 59 ADC e 5g s .
4.3.5 ADC %R

gpadc_raw_data # {7 @/ iX I ADC [MJEARER, 2Rt , By 22 12bits, AP S4L, HEESHAT, K
SRS AL, FR 1Mbits AR 25

gpadc_dma_rdata FFf£#5 /7 | ADC 5 R, XA REME T ADC 458, Mo fimiEse, HEk A F:

% 4.3: ADC #5345 18 X

bits| 25| 24| 23| 22| 21| 20| 19| 18| 17| 16| 15| 14| 13|12, 11| 10| 9 |8 |7 |6 |5 | 4|3 | 2|1

=1 IR EIE 5 TEIE gt
X

iAok B bit21-bit25 & IEHMIE S, bit16-bit20 & A AEE 5, bit0-bit15 J& 44 (IHUH .
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gpadc_res_sel % HilA0 7] LAV & B4 4 BRI EON 12 17, 14 A2, A1 16 £i7, Hod 14 K01 16 72 2 UCRFER R ks 1S
FILER, HArRErEw T

+ 3'b000 12bit 2MS/s, OSR=1

3’b001 14bit 125kS/s, OSR=16

3’b010 14bit 31.25kS/s, OSR=64

3'b011 16bit 15.625KS/s, OSR=128

3’b100 16bit 7.8125KS/s, OSR=256

ADC #3ugh BN FFRE, ks 12 20, s By bit15-bitd AR, HJik$E 14 ik, Feifgh B bit15-bit2
BHRG MiEFE 16 (0, FHgh B bit15-bit0 A 2. [FFE, fFEENHT, REmANERF 5N, M, 2k 14 ),
bit15 ;& 75 547, bit14-bit2 & #Hss R, bit14 & MSB, £ H ik ~, WE 500, e, M 12 Ak, bit15-bitd
SR, bit15 & MSB.

ESZPME T, ADC 4 B —R#E M FIFO, XL @B MR NI vEE, LU/ —&K# 2 M ADC FIFO
SREUE 45 3, ADC FIFO H%E+% 0 gpadc_dma_rdata 27 77 2% 3 #& A [F
4.3.6 ADC SErhlf

ADC BEERAE IEARCSRAFE AT SR AR A o] DA £ iy, mTLLiEId gpadc_pos_satur_mask, gpadc_neg_satur_-
mask FEike & E o, 4rhikreAnt, BT L@ gpade_pos_satur, 11 gpadc_neg_satur 2347 2% 7 ) TP WOIR A, (A AT
LLid it gpadc_pos_satur_clr il gpadc_neg_satur_clr i& B 1. 1% Zh&E T LUF R Wi N i 2 75 5

4.3.7 ADC FIFO 5 H{& it

ADC HEH A 1R E N 32 () FIFO, %di %5 & v 26Bits, 24 ADC 5 U5, 2 8k 4 BHEA S FIFO. ADC i) FIFO
AU AR A T BRI RE

« FIFO Overrun i
« FIFO Underrun 1t
« FIFO A+ b7

X FIFO CLIH, (H2H 3 EIE DMA 803 B 305 W 27 47 25 10 7 SNAE S BURGE e SO #dis gk N FIFO, A4
LR R 25 P74 — A FIFO Overrun . 24 FIFO 4%, (2 H FAKIH A FIFO iR 5, T4 i fib 2=k FIFO
Underrun 1.

FH PR LABC B FIFO B4/ 2747 %% gpadc_fifo_thl, %6 FIFO P24 dh Il ity iqE, 1. 4. 8. 16 DURik#enl k. s ADC
(1) FIFO Uik 21 € B S, 4227 A BUAE T

M ARy, o] DU ML clear AL R W bR TS BREE o
FIH ADC 11 FIFO H fal DASEE = Fpbt sCER A s . B, iz, DMA iz
iRz
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CPU #21f) ADC FIFO KB, 34 FIFO FIKEA N IRE, Uil FIFO EER RS HE, CPU " LA FIFO HitH
X BRI

TR

A FIFO HBIE I, b=, ADC RIS B2k B{E, CPU W] RAAE BT i 55 o K0 T B ADC FIFO
KR, R ARt

DMA =3

H P ¥ E dmaen $E#I67, B PAEZ A DMA 58 RSB B WAZ s, 7E8 ] DMA #E, 181 fifothl ¥ & ADC
FIFO & i% DMA i# R (0 54mAN $sE, DMA TEIREE R, 2 FEhRIEH P& EMS 5, M FIFO #Hg s e AN sh
BB B 1  AE

4.3.8 ADC & E 12

% E ADC Bfgh

FE4E ADC B B a2k, #iE ADC [ TAER %, 135 GLB Bitk) ADC BF8E R4 4, 454 clkdvrt, #fi5E 4 ADC
R ) AR B AR

RiEEAVRBERE GPIO

AR A6 F IS S B, e BB S, WIAG T REfK) GPIO AT RE, T EVERMZ, EE GPIO AR
AHIE R, AEE GPIO [ EhisiE T, 7 EBENFTRA.

WEEHLAIBIE

R FH (R A ADLE I AL A X, B o B R F A7 A%, X T FLEiE #54%, 7F possel Ml negsel 17 a3 o ik B # 4
FREIEE . ST 2@EEaiei, RIEERHEELE AT, 8552 sclen,scpX 1 scnX.
WEHBEEIAR

R4 ADC FIFO A48 i BEE 77 20, IR A paEal, WE X M A4 . WA DMA, FIFE T ZERCE DMA 1
—/N#iE, fid4s ADC FIFO 58 s ks .

Bk

G B ressel AR A RSB, /o ik E gben=1, cvst=1 5] LLE SN ADC JFah#E . Mgk, THE
B, T ovst BN 0, FIRE N1, DUMEE KR E .

4.3.9 VBAT =

X VBAT/2 &2 VDD33 (L, 1M AN A2 Ah AR ) b 21 gt ey Fi e, 2R 7 00 B P b S (e Rk B F
J&, ATELR R, SR)EH A ADC 1) GPIO fEitlidiiE, il VDD33 & ml LLjg GPIO HIfEH] .

ADC FEHUM &1 VBAT/2 HLE 24540 1, Sehrii A\ 2] ADC FEe i % /2 VDD33 ft)—2F, B VBAT/2=VDD33/2.
BT H RS 5, N TR SR, 2 ADC 2% IR S 2V, KA S, I R IE R VBAT/2,
Bk N HUEIEFE GND, [FE¥ vbaten W B N 1, JASIEH)E, Kt B #e sl B bl 2 T 53 VDD33 HiJk .
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4.3.10 TSEN £

ADC ] LA 5 A 35 AR B A A FURR AR, T A R AR A G, FrDod i A R, R R
HSFAERE, RATFRZ A Temperature Sensor, f&#8 TSEN.

TSEN )l & J5t B i — A AR b 100 D8 P (AN (R DR/ IR L = AR (R FEL R 22 AV B IR B2 AR (S it 42, 6
WAMNER B T A R R, A R E AR R G, #R LU IR G A(ADC_out)=7.753T+X, HFRATAIE | H
JEAE, WUEE VIR T, KRR X B—MuBAE, o MENRAEE, ERPMEATT, RINGERE X ©h) me
AR TRT, ERMERE S, BlnEiE 25 FE, IE A(ADC_out), MR X. £ R g, R ERE AR
T=[A(ADC_out)-X]/7.753, mta] LASFRE T.

TEAFH TSEN B, #i4E ADC B L 16bits 15, i 2 ORI LB/ IR ZE, SHHEERIES 2V DIREHE, KE
tsen v 1 LMEJE 5 TSEN Zhfig, Wik SE A3 e, tsxten=0, SR EFIMT M, texten=1, R Schrf ik
FIEFNGEIE, WFE N R, 5 TSEN JEiE, WF 2, S8 Nl GPIO JEiE, ki N\ ik
# GND. £ FiREEw e, WHE tsde=0, Eahill&E, FRMELR VO, HiXE tsde=1, Bahill&E, 320451
V1,A(ADC_out)=V1-V0, #4EAR T=[A(ADC_out)-X]/7.753, HFEE T.

4.4 FEEHIA

H K ik

gpadc_config GPADC configuration
gpadc_dma_rdata GPADC DMA read data
gpadc_reg_cmd GPADC register configuration 0
gpadc_reg_config1 GPADC register configuration 1
gpadc_reg_config2 GPADC register configuration 2
gpadc_reg_scn_pos1 adc converation sequence 1
gpadc_reg_scn_pos2 adc converation sequence 2
gpadc_reg_scn_neg1 adc converation sequence 3
gpadc_reg_scn_neg2 adc converation sequence 4
gpadc_reg_status GPADC register status
gpadc_reg_isr GPADC register operation
gpadc_reg_raw_result GPADC register raw result
gpadc_reg_define GPADC register define

BL702/704/706 2% F it 99/ 370 @2021 Bouffalo Lab


http://www.bouffalolab.com/

Sl T
= BL702/704/706 Z25F- M}

Bouffalo Lab

4.4.1 gpadc_config

Hikik: 0x40002000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD FIFOTHL FIFODACN
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FIFO | FURM| FORM| RDYM| RSVD | URCL | ORCL | RDY FIFO | FIFO | FIFO RDY FIFO | FIFO | FIFO | DMA
RDYM CLR | RDY | UR | OR FULL | NE | CLR | EN
fir B HLRR BAE jtipa
31:24 RSVD
23:22 FIFOTHL R/W 2'd0 fifo threshold
2’b00: 1 data
2’b01: 4 data
2’b10: 8 data
2’b11: 16 data
21:16 FIFODACN R 6'd0 fifo data number
15 FIFORDYM R/W 1'b1 write 1 mask
14 FURM R/W 1'b0 write 1 mask
13 FORM R/W 1’b0 write 1 mask
12 RDYM R/W 1b0 write 1 mask
11 RSVD
10 URCL w1iC 1'b0 Write 1 to clear flag
9 ORCL W1C 1'b0 Write 1 to clear flag
8 RDYCLR w1C 1b0 Write 1 to clear flag
7 FIFORDY R 1’b0 FIFO ready interrupt flag
6 FIFOUR R 1'b0 FIFO underrun interrupt flag
5 FIFOOR R 1'b0 FIFO overrun interrupt flag
4 RDY R 1'b0 Conversion data ready interrupt flag
3 FIFOFULL R 1'b0 FIFO full flag
2 FIFONE R 1’b0 FIFO not empty flag
1 FIFOCLR w1icC 1’b0 FIFO clear signal
0 DMAEN R/W 1’b0 GPADC DMA enbale
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4.4.2 gpadc_dma_rdata

Hikik: 0x40002004

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD DMARDA
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMARDA
A LR BURR BAE ik
31:26 RSVD
25:0 DMARDA R 26'd0 GPADC finial conversion result stored in the FIFO
4.4.3 gpadc_reg_cmd
Hitik: 0x4000f90c
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD | SENT SENSEL CSEN RSVD MB32 MP2G M1DF | M2DF | DWA | RSVD | MBBP
EN PU EN EN
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
MPEN| MBEN| NGGR POSSEL NEGSEL SFRS | CVST | GBEN
(2 B i B SAME A
31 RSVD
30 SENTEN R/W 1’b0 enable sensor dc test mux
29:28 SENSEL R/W 2’h0 selected output current channel and measurement channel
2’h0: 1st channel
2’h1: 2nd channel
2’h2: 3rd channel
2’h3: 4th channel
27 CSENPU R/W 1b0 enable chip sensor test
1’b0: disable
1’b1: enable
26:24 RSVD
23 MB32EN R/W 1’b0 micboost 32db enable
1’b0: 16dB
1’b1: 32dB
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EAY N

BURR

S hifE

Eiiipay

MP2G

R/W

2’h0

mic_pga2_gain
2’h0: 0dB
2’h1: 6dB
2’h2: -6dB
2'h3: 12dB

20

M1DF

R/W

1’b0

mic1 diff enable
1’b0: single
1’b1: diff

19

M2DF

R/W

1’b0

mic2 diff enable
1’b0: single
1’b1: diff

18

DWAEN

R/W

1’b0

dwa enable
1’b0: dwa disable
1’b1: dwa enable

17

RSVD

16

MBBP

R/W

1’b0

micboost amp bypass
1'b0: not bypass
1’b1: bypass

15

MPEN

R/W

1’b0

micpga enable
1’b0: micpga disable
1’b1: miapga enable

14

MBEN

R/W

1’b0

enable micbias
1’b0: micbias power down

1’b1: miabias power on

13

NGGR

R/W

1’0

set negative input of adc to ground
1'b0: disable
1’b1: enable
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EAY N

BURR

S hifE

Eiiipay

POSSEL

R/W

5’hf

select adc positive input in none-scan mode
5’h0 gpip_ch[0]
5’h1 gpip_ch[1]
5’h2 gpip_ch[2]
5'h3 gpip_ch[3]
5’h4 gpip_ch[4]
5’'h5 gpip_ch[5]
5’h6 gpip_ch[6]
5’h7 gpip_ch[7]
5'h8 gpip_ch[8]
5’h9 gpip_ch[9]
5’h10 gpip_ch[10]
5’h11 gpip_ch[11]
5'h12 daca

5’h13 dacb

5'h14 temp_p
5’h16 vref

5'h18 vbat/2
5’h23 31 avss

7:3

NEGSEL

R/W

5’hf

select adc negative input in none-scan mode
5’h0 gpip_ch[0]
5’h1 gpip_ch[1]
5’h2 gpip_ch[2]
5’h3 gpip_ch[3]
5’h4 gpip_ch[4]
5’h5 gpip_ch[5]
5’h6 gpip_ch[6]
5'h7 gpip_ch[7]
5'h8 gpip_ch[8]
5'h9 gpip_ch[9]
5’h10 gpip_ch[10]
5’h11 gpip_ch[11]
5’h12 daca

5’h13 dacb

5'h14 temp_p
5'h16 vref

5’h18 vbat/2
5'h23 31 avss

SFRS

R/W

1’b0

user reset the whole block 1’h0: not reset 1°’h1: reset

CVST

R/W

1’b0

1’h0: stop converation 1’h1: start converation

GBEN

R/W

1’b0

1’h0: disable ADC 1’h1: enable ADC
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4.4.4 gpadc_reg_config1

Hihik: 0x4000f910

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD V18SEL V11SEL DTEN | SCEN SCLEN CLKDVRT ALCLK| RSVD
INV
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD LDEN | HYST | SEL RSVD RESSEL CTCV | CAL
SEL EN EN OSEN
fir HHK HLPR EVAL] ik
31 RSVD
30:29 V18SEL R/W 2’h0 internal vdd18 select
28:27 V11SEL R/W 2’h0 internal vdd11 select
26 DTEN R/W 1’h0 Dither compensation enable
25 SCEN R/W 1’h0 select scan mode enable: 0: select gpadc_pos/neg_sel;1:
select : select gpadc_scan_pos_x and gpadc_scan_neg_x
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iz ey i FLUIR K VAL:] ik
24:21 SCLEN R/W 4’h0 select scan mode length
4’'b0000 : select gpadc_scan_pos_0 and gpadc_scan_-
neg 0
4’'b0001 : select gpadc_scan_pos_1 and gpadc_scan_-
neg_1
4’'b0010 : select gpadc_scan_pos_2 and gpadc_scan_-
neg_2
4’'b0011 : select gpadc_scan_pos_3 and gpadc_scan_-
neg_3
4’'b0100 : select gpadc_scan_pos_4 and gpadc_scan_-
neg_4
4’'b0101 : select gpadc_scan_pos_5 and gpadc_scan_-
neg_5
4’'b0110 : select gpadc_scan_pos_6 and gpadc_scan_-
neg_6
4'b0111 : select gpadc_scan_pos_7 and gpadc_scan_-
neg 7
4'b1000 : select gpadc_scan_pos_8 and gpadc_scan_-
neg_8
4'b1001 : select gpadc_scan_pos_9 and gpadc_scan_-
neg_9
4'b1010 : select gpadc_scan_pos_10 and gpadc_scan_-
neg_10
4’'b1011 : select gpadc_scan_pos_11 and gpadc_scan_-
neg_11
20:18 CLKDVRT R/W 3'h3 analog 32M clock division ratio
3'b000: div=1
3'b001: div=4
3'b010: div=8
3'b011: div=12
3’'b100: div=16
3'b101: div=20
3'b110: div=24
3'b111: div=32
17 ALCLKINV R/W 1'b0 analog clock 2M inverted
16:11 RSVD
10 LDEN R/W 1'b0 Low power supply detected enable
9 HYSTSEL R/W 1'b0 pga vem hystersis select when vem_sel_en is enabled
8 SELEN R/W 1’b0 pga vem selected when lowv_det_en is enable
7:5 RSVD
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EAY N

BURR

S hifE

Eiiipay

RESSEL

R/W

3’'h0

adc resolution/over-sample rate select

3’b000 12bit 2MS/s, OSR=1
3’'b001 14bit 125kS/s, OSR=16

3'b010 14bit 31.25kS/s, OSR=64
3’'b011 16bit 15.625KS/s, OSR=128 (voice mode16KS/s)
3’'b100 16bit 7.8125KS/s, OSR=256 (voice mode 8KS/s)

CTCVEN

R/W

1'b1

To enable continuous conversion

1’h0: one shot conversion 1’h1: continuous conversion

CALOSEN

R/W

1’b0

offset calibration enable

4.4.5 gpadc_reg_config2

Hotik: 0x4000f914

31 30 ‘ 29 ‘ 28 27 ‘ 26 ‘ 25 24 ’ 23 ‘ 22 21 ‘ 20 ’ 19 18 17 16
TSDC CVSP PGA1GAIN PGA2GAIN TESTSEL TEST | BSEL | CHOM
EN
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CHOM| PVB | PGA POSCAL PGAVCM TSEN | TSXT | VBAT | VREF | DFMD RSVD
EN EN EN EN SEL
(A ey i PR K AL:] ik
31 TSDC R/W 1'b0 tsen diode current
30:28 CVSP R/W 3'h0 adc conversion speed
27:25 PGA1GAIN R/W 3'h0 3’h0: disable
3’h1: gain=1
3’h2: gain=2
3’'h3: gain=4
3’h4: gain=8
3’h5: gain=16
3’h6: gain=32
3’h7: gain=32
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£z 4R PR SAiE ik
24:22 PGA2GAIN R/W 3’h0 3’h0: disable
3’h1: gain=1
3’'h2: gain=2
3’h3: gain=4
3’h4: gain=8
3’h5: gain=16
3’h6: gain=32
3’h7: gain=32
21:19 TESTSEL R/W 3’h0 select test point 0 7
18 TESTEN R/W 1'b0 Analog test enable.
17 BSEL R/W 1'b0 adc analog portion low power mode select
1’h0: bandgap system
1’h1:aon bandgap
16:15 CHOM R/W 2’h3 2’b11 all off
2'b11 Vref AZ on
2'b11 Vref AZ and PGA chop on
2'b11 Vref AZ and PGA chop+RPC on
14 PVBEN R/W 1’b0 enable pga input vcm bias
13 PGAEN R/W 1'b0 1’h0: disable PGA 1’h1 enable PGA
12:9 POSCAL R/W 4'h8 pga offset calibration
8.7 PGAVCM R/W 2’h2 Audio PGA output common mode control
2’b00: cm=1.3V
2’b11: cm=1.4V
2’b11: cm=1.5V
2’b11: cm=1.6V
6 TSEN R/W 1'b0 1’h0: disable temperature sensor 1’h1: enable temperature
sensor
5 TSXTEN R/W 1'b0 1’h0: internal diode mode 1’h1: external diode mode
4 VBATEN R/W 1’b0 1’h0: disable VBAT sensor 1'h1 enable VBAT sensor
3 VREFSEL R/W 1'b0 ADC reference select
1’h0 3.2V
1’h1 2.0V
2 DFMD R/W 1'b0 1’h0 single-ended 1’h1 differential
1:0 RSVD
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4.4.6 gpadc_reg_scn_pos1

Hihik: 0x4000f918

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD SCP5 SCP4 SCP3
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SCP3 SCP2 SCP1 SCPO
(a ZHR IR SAME ik
31:30 RSVD
29:25 SCP5 R/W 5'hf definition is the same as adc_reg_cmd.adc_pos_sel
24:20 SCP4 R/W 5'hf definition is the same as adc_reg_cmd.adc_pos_sel
19:15 SCP3 R/W 5'hf definition is the same as adc_reg_cmd.adc_pos_sel
14:10 SCP2 R/W 5'hf definition is the same as adc_reg_cmd.adc_pos_sel
9:5 SCP1 R/W 5'hf definition is the same as adc_reg_cmd.adc_pos_sel
4:0 SCPO R/W 5'hf definition is the same as adc_reg_cmd.adc_pos_sel

4.4.7 gpadc_reg_scn_pos2

Hihik: 0x4000f91c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD SCP11 SCP10 SCP9
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SCP9 SCP8 SCP7 SCP6
fir HHK FLRR KIS Eitipa
31:30 RSVD
29:25 SCP11 R/W 5'hf definition is the same as adc_reg_cmd.adc_pos_sel
24:20 SCP10 R/W 5'hf definition is the same as adc_reg_cmd.adc_pos_sel
19:15 SCP9 R/W 5’hf definition is the same as adc_reg_cmd.adc_pos_sel
14:10 SCP8 R/W 5'hf definition is the same as adc_reg_cmd.adc_pos_sel
9:5 SCP7 R/W 5’hf definition is the same as adc_reg_cmd.adc_pos_sel
4:0 SCP6 R/W 5'hf definition is the same as adc_reg_cmd.adc_pos_sel
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4.4.8 gpadc_reg_scn_neg1

Hihik: 0x4000f920

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD SCN5 SCN4 SCN3
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SCN3 SCN2 SCN1 SCNO
(a ZHR IR SAME ik
31:30 RSVD
29:25 SCN5 R/W 5'hf definition is the same as adc_reg_cmd.adc_neg_sel
24:20 SCN4 R/W 5'hf definition is the same as adc_reg_cmd.adc_neg_sel
19:15 SCN3 R/W 5'hf definition is the same as adc_reg_cmd.adc_neg_sel
14:10 SCN2 R/W 5'hf definition is the same as adc_reg_cmd.adc_neg_sel
9:5 SCN1 R/W 5'hf definition is the same as adc_reg_cmd.adc_neg_sel
4:0 SCNO R/W 5'hf definition is the same as adc_reg_cmd.adc_neg_sel

4.4.9 gpadc_reg_scn_neg2

Hihik: 0x4000f924

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD SCN1M1 SCN10 SCN9
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SCN9 SCN8 SCN7 SCN6
fir HHK FLRR KIS Eitipa
31:30 RSVD
29:25 SCN1M R/W 5'hf definition is the same as adc_reg_cmd.adc_neg_sel
24:20 SCN10 R/W 5'hf definition is the same as adc_reg_cmd.adc_neg_sel
19:15 SCN9 R/W 5’hf definition is the same as adc_reg_cmd.adc_neg_sel
14:10 SCN8 R/W 5'hf definition is the same as adc_reg_cmd.adc_neg_sel
9:5 SCN7 R/W 5’hf definition is the same as adc_reg_cmd.adc_neg_sel
4:0 SCN6 R/W 5'hf definition is the same as adc_reg_cmd.adc_neg_sel
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4.4.10 gpadc_reg_status

Hihik: 0x4000f928

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD DARD
(A AFK FUR HAfE Ejtipa
31:1 RSVD
0 DARD R 1'b0 ADC final conversion data ready

4.4.11 gpadc_reg_isr

Hidik: 0x4000f92c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD PSM | NSM RSVD PSC | NSC RSVD PS NS
fir B HLRR HAfE Ejtipa
31:10 RSVD
9 PSM R/W 1’h0 write 1 mask
8 NSM R/W 1’h0 write 1 mask
7:6 RSVD
5 PSC R/W 1'b0 Write 1 to clear flag
4 NSC R/W 1'b0 Write 1 to clear flag
3:2 RSVD
1 PS R 1'b0 ADC data positive side saturation interrupt flag
0 NS R 1'b0 ADC data negative side saturation interrupt flag
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4.4.12 gpadc_reg_raw_result

Hihik: 0x4000f934

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RAWDA
(A AFK FUR HAfE ik
31:12 RSVD
11:0 RAWDA R 12’h0 ADC Raw data
4.4.13 gpadc_reg_define
Hofik: 0x4000f938
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OSCALDA
fir FHK BLIR AE Ejtipa
31:16 RSVD
15:0 OSCALDA R/W 16’h0 User defined or self calculated offset data 16-bit signed
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DAC

5.1 &/
57N E—A 10bits (9B REEL 3 (DAC) FIFO VREEN 1, SCHF 2 B DAC bt . AT T & %I, H R
BEAME 5 ] o
52 FEHI
+ DAC il 4§/ v 10bits
+ DAC Hf NI Bfaf 2 32M 50# Audio PLL
* SCHF DMA M PAR Btz s 25 DAC i il 7 77 2%
o SRR AR OB
- DAC (¥4 th 51 H[E &, ChannelA i 5& ) GPIO11, ChannelB [i5& )y GPIO17

* DAC 275 fi [k W] I35 A 0 B A1 T

5.3 ThEetmik
DAC R SEAKE B a0 B AT
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Vref ext VDD33 (1. 7°3. 6V)
Uy
Rng sel
Ref sel :l
IVBIAS
LDO
REF gen
Dac a<9:0> Dac a int<9:0> DAC core
> ———> i DAC_A 10
BUS D ]
et ac a 1nt
=:> DMA Dlgltyal -a_
Interface .
. ) Dac b int
Dac b<9:0> Dac b_int<Q: 0| pAC core
. DAC B 10
——> 10bi t
Toa/b en
CLK
512KHz (max)

5.1: DAC 3 AHE

DAC HH L5 1 % DAC 1 il FLEE , LA IR S BE40E 5 AH O ) MR L %, B P il BLid I Ref_Sel Skik#% DAC (2% ik
FEHMIBINER, Ref_Rng SKIEFE N 2% i kI . DAC I8 Hil 305 vT DLl CPU B85 N\ DAC il 37 /748 (0x40000314
1) GLB_GPDAC_A DATA. GLB_GPDAC_B_DATA), tHr[LLH DMA iz % gpdac_dma_wdata (0x40002048)

DAC HIBIEEAL N

CPU H#5 A\ GLB_GPDAC_A_DATA. GLB_GPDAC_B_DATA %1723 5e Hiifh], B {6 H DMA, K575 B H i %
Piiz #) gpdac_dma_wdata .

DMA F#iE =T

gpdac_dma_wdata (0x40002048) J&—1> 32BITS ()& fF#%, BRI T N, 32BITS {E 447 4 # i H7E ChannelA 3]
JHE, TG E v E 16 A7 ER A2 0 B2 Channel B FBDLEE He it , K 16 £7%0 52 Channel A DL B3 RS o 1= o it
& 32/16 frif], #RAC 10 AR, K2 DAC [ KT By 10BITS. H Al LSS AL B gpdac_dma_format
LA RRAE L DMA 02 Bk 735 X

gpdac_dma_format Jy 0, Il DMA iz i gpdac_dma_wdata [ &4 4= 5B ik v i il /£ Channel A, il 4 {A0},{A1},{A2},...
. gpdac_dma_format & 1, Il DMA #iz it gpdac_dma_wdata %= 16 f7iA#HI7E Channel B, ik 16 fi7if#I7E
Channel A. Wl {BO,A0}L{B1,A1}{B2,A2},.... IXFEMIRFIETE SRR AR % A 1EA . gpdac_dma_format
4 2, W] DMA #tiz i3k gpdac_dma_wdata 1% 4= 8 $17E Channel A, {HI I FIIT A {A1,A0},{A3,A2}{A5,A4},....

DAC 5MER&E B [FiEEF
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P LB AL E gpdac_ref_sel (0x40000308[8]) >KAL B ik /MBS H HIEILEN TS % HIE,
WREFENE S L, BEM MR,

% 5.1: DAC #ZB2|

gpdac_a_rng gpdac_ref_sel S e

00 0 0.2-1

01/10 0 0.225-1.425
1" 0 0.2-1.8

IR FEAMR S I, RSN R E AR E R GPIOT7,

5.4 FiFe5fmit

E fiiik

gpdac_config GPDAC configuration
gpdac_dma_config GPDAC dma configuration
gpdac_dma_wdata GPDAC dma write data
gpdac_ctrl GPDAC control
gpdac_actrl GPDAC channelA control
gpdac_bctrl GPDAC channelB control
gpdac_data GPDAC data

5.4.1 gpdac_config

Hid: 0x40002040

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD CHBSEL CHASEL
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD MODE RSVD DSMMODE RSVD EN2 | EN
iz By i BURR HhifE fiiid
31:24 RSVD
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oz 4FR BURR SAHE P4
23:20 CHBSEL R/W 0 Channel B Source Select
0: Reg
1: DMA
2: DMA + Filter
3: Sin Gen
4: A (The same as channel A)
5: A (Inverse of channel A)
19:16 CHASEL R/W 0 Channel A Source Select
0: Reg
1: DMA
2: DMA + Filter
3: Sin Gen
15:11 RSVD
10:8 MODE R/W 0 0:32k, 1:16k, 3:8k, 4:512k(for DMA only)
7:6 RSVD
5:4 DSMMODE R/W 0 0:bypass, 1:dsm order=1, 2: dsm order=2
3:2 RSVD
1 EN2 R/W 0 GPDAC enable 2 (for B channel)
0 EN R/W 0 GPDAC enable
5.4.2 gpdac_dma_config
k. 0x40002044
31‘30‘29‘28’27‘26‘25‘24’23‘22‘21‘20’19‘18‘17‘16
RSVD
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
RSVD DMAFM RSVD DMA
TXEN
oz B i BURR SAE A
31:6 RSVD
5:4 DMAFM R/W 0 DMA TX format (Data 12-bit)
0: AO, A1, A2---

1: B0,A0, B1,A1, B2,A2-+
2: A1,A0, A3,A2, A5 A4+
(Note: 20°h0,[11:0] or 4'h0,[27:16],4’h0,[11:0])
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£z e PR K VAL:] ik
3:1 RSVD
0 DMATXEN R/W 0 GPDAC DMA TX enable

5.4.3 gpdac_dma_wdata

Hikik: 0x40002048

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DMAWDA
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
DMAWDA
fir BHR BUR HhifE g
31:0 DMAWDA w X GPDAC DMA TX data

5.4.4 gpdac_ctrl

Hidik: 0x40000308

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
RSVD REF TSEN RSVD BRS ARS
SEL ANA ANA
oz 4FR PR SHME A
31:9 RSVD
8 REFSEL R/W 1’h0 Reference select

1’hO0 Internal reference
1’h1 External reference

7 TSEN R/W 1’h0 Test enable 1°’h0 analog test disabled (ATEST is set in Hi-Z
state) 1’h1 analog test point enabled to ATEST

6:2 RSVD
1 BRSANA R/W 1’h1 Soft reset for DAC channel B, active low
0 ARSANA R/W 1’h1 Soft reset for DAC channel A, active low
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5.4.5 gpdac_actrl

Hihik: 0x4000030c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD AOMUX ARNG RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD I0A AEN
EN
fir HFR FLRR BAiE itipa
31:23 RSVD
22:20 AOMUX R/W 3’h0
19:18 ARNG R/W 2’h3 Output voltage range control with internal/external refer-
ence
17:2 RSVD
1 IOAEN R/W 1’h0 Channel A conversion output to pad enable
1’h0 Disable channel A conversion result to GPIO
1’h1 Enable channel A conversion result to GPIO
0 AEN R/W 1’h0 Channel A enable/disable signal
1’h0 Disable channel A conversion.
1’h1 Enable channel A conversion
5.4.6 gpdac_bctrl
Hbdk: 0x40000310
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD BOM BRNG RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD 10B BEN
EN
fir HFR FLPR HALE i
31:23 RSVD
22:20 BOM R/W 3’h0
19:18 BRNG R/W 2’h3 Output voltage range control with internal/external refer-

ence
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oz 4FR BURR SAHE P4
17:2 RSVD
1 IOBEN R/W 1’h0 channel B conversion output to pad enable
1’h0 Disable channel B conversion result to GPIO
1’h1 Enable channel B conversion result to GPIO
0 BEN R/W 1'h0 channel B enable/disable signal
1’h0 Disable channel B conversion.
1’h1 Enable channel B conversion
5.4.7 gpdac_data
Hudik: 0x40000314
31‘30‘29‘28’27‘26 25‘24’23‘22‘21‘20’19‘18‘17‘16
RSVD ADATA
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
RSVD BDATA
(2 B i BURR SAME A
31:26 RSVD
25:16 ADATA R/W 10’h0 Channel A Data input
15:10 RSVD
9:0 BDATA R/W 10’h0 Channel B Data input
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DMA

6.1 &1

DMA(Direct Memory Access) #&—Fl WAFAFEE AR, FTUAMCI W B S RANAE, MATEEII N NG, 7EFR%
FEREMIALFEBS 1 4H R, DMA 2 — MBI 8dR151% 7 K. DMA #3884 8 A r 4 HliliE, & ANEE & MAN IR
8] B AL AR R B R R . B IR R MBS N 2N WHEEIMNE. PR B NFRINE R M. FE
FFLLI 85425032 Thae . A b e ARG B AL S s K/ o At s bl A E bRk o

6.2 FEHHIE

o 8 ML HETE

o BSZAEHIRIE S HAREIEE R (PR W PO)
o AASEEMOLE NS B AE

o RIEE AT A I A BT s R SR SR A R

o HESMEALHE UART. 12C. SPI. ADC. 12S. DAC

o DYRhIRAR 2 ]

DMA iz, KIEANE. HIrNT

DMA Jfesz i, SRIFALE Hbsdhix

DMA Jifesiil, RSN E. HERHATF

DMA Jifessiil, RSN E. Hbrsh

o SRR LLI BERThiE, #25E DMA Z%
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6.3 IhREfHIA

6.3.1 T1ERIE

A % B R 2R B ) ) — N A R A (— O K E RIEEE) B, B4 CPU ki DMA 3 RE S .
AT DMA [ CPU # H B B2k AU 2R3 K, CPU RIS 55, E4RISL AL R G, 2% DMA
S5 AN EE H DMA 53R (158 J5 U1 2. DMA {55« CPU X AN 453 i B DMA BRI, il s g
B. T&7E DMA #EHIZ BT, SMERIAE g a8 BT R S #e, MiATR CPU FHl. Hiifhikatefs, w&am
CPU ki% DMA 4iWf5 %5, i3z HlaL.

DMA Controller

REQO —»
REQ1 —»

««
««

REQ31

REQO —»,

REQ1 —»
««
««

REQ31

REQO —»

REQ1 —»
««
««

REQ31

DMA_Channel0

src >
+ I
FIFO
v
dst >

DMA_Channell

A\ A 4

src >
v
FIFO
v
dst >

DMA_Channe?7

src ma
v
FIFO ]
v
dst >

< AHB Master >

AHB slave
Programming

< AHB Slave >

K 6.1: DMA HE]

DMA % —%H AHB Master # 1 fll—41 AHB Slave #11. AHB Master 2 IR 4 4 i e B 75 SR iEid R 4048 2 3 3 77 HL
WAFEUR AN, HOABEE IR 15 . AHB Slave # N{E AL E DMA M, R SCHF 32-bit £7HL.
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6.3.2 DMA BB &

DMA L3 HF 8 iili, @l EATH, wJLAFERZET, FHjE DMA EE x B .
1. 7E DMA_COSrcAddr a7 {7 4% ¥ B 32-bit SRy E

2. 7F DMA_CODstAddr & {7 #% % B 32-bit H fxtthhilk

3. kb HBNFE N, "l E DMA_COControl {74 SICKIR). DI(H br) BE 2 5 fE bk 33 Rmik, wE
A, FEE ik 5 2 SR

4. B ALREIEEE, il ECE DMA_COControl {745+ STWCKIR). DTW(HFR) £, %EEEEIA B2 XWF
R

5. Burst fiZ5, AL L E DMA_COControl #4747 #5+ SBS(K ). DBS(H bx) Ak 3 &, FE A Single. INCR4.
INCR8. INCR16

6. WERFHNESHEICERNAE, % burst AEEIT 16 777

7. WEHIEAHKERVERE Y. 0-4095

6.3.3 SN HF

AliEdAC B SrcPeripheral(Ckii) Al DstPeripheral( H #r) S E 2 HT DMA BL& 1945, &N 0-5: UART/6-9: 12C
/10-13 : SPI/18-21: 12S/22: ADC / 23: DAC

UART £ DMA &1z

UART Jox%dlatl, fiH DMA 77 e KEAE CPU AF I ], fH CPU BHURABREIR Y, JUHAE UART Wik
KREHIRG ARk iES) BRI .

LA UARTO &k, BB F2unT -

1. ¥ 2 A7 % DMA_COConfig[SRCPH] {7 FI{H & E N 1, HI¥ Source peripheral 1% Jy UART_TX

2. #4747 DMA_COConfig[DSTPH] Azt ¥ & 0, EK Destination peripheral % &y UART_RX
12C {£F3 DMA £z

BCE T

1. ¥ 2 /248 DMA_CO0Config[SRCPH] £z ({E % & A 7, RIK: Source peripheral #% &4 12C_TX

2. K7 f7 4% DMA_COConfig[DSTPH] 1 [{E % E N 6, Bl Destination peripheral ## v 12C_RX
SPI {£F DMA &%z

FCE 4T

1. #7174 DMA_COConfig[SRCPH] {7 M{E X E A 11, HK Source peripheral X #4 SPI_TX

2. #7174 DMA_COConfig[DSTPH] £ F{E % E N 10, BRI Destination peripheral & A SPI_RX
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ADCO/1 {£FH DMA 1&iaii#E

BRI T

1. 44% 17 4% DMA_COConfig[SRCPH] {1 % & 4y 22, ¥ Source peripheral # & 3 GPADC
DAC £ DMA {&iai#iE

[(W=R/UN

1. F @7 f7% DMA_COConfig[SRCPH] i {E ¥ & & 23, R Source peripheral i & GPDAC

6.3.4 HERIER

DMA SZRFEER TAEM . EHET— IR DMA S80S 8 ER, wlPAA N — 28R PR S E0E, 2458 i 4 aisE 3 1 Bdis %
e, WL DMA_COLLI #3747 23 FIBUE SR U N — SRR Akt in bl , BAEH T —&BER P REdE . fRiE DMA £
it AR HOE SN W ) AR, $Em CPU A1 DMA BIRCE

_>| IDLE
channel enable

Source Address
Dest Address

Next LLI IntTCEnable=
DMA Control 0

Source Address
Dest Address

Next LLI IntTCEnable=
DMA Control 0

_l IntTCEnable=
0

Source Address
Dest Address
Next LLI

DMA Control

IntTCEnable=
1

6.2: LLI HEZR
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6.3.5 DMA =%

+ DMA_INT_TCOMPLETED
= MRt sE O T, A R e e, SREASE
- DMA_INT_ERR

— BRI AW, SR AR R B AR, SN T

6.4 fEHIIRT

6.4.1 AEFEIAE

KR EZN G, DMA 2R 138 i R 2= (TransferSize), K408 Ak 2 H bRk, f£4 565 5 DMA
FEfla = Bl P BB ARRAS, S5 R T IKIikiz .

HAARC BT

1. K247 %% DMA_COSrcAddr [f){E B & Ak i A7tk

2. Y7517 %5 DMA_CODstAddr H{E 1% & >y H A i) A A7 ik

3. LR, K4 DMA_COConfig[FLOWCTRL] AZ{E % & N 0, HJiEH memory-to-memory Fz{,

4. ¥ 'E DMA_COControl 237 2% N A7 FIBUE: DI. SIALE N 1, JFRishkEsh 2, DTW. STW fi74>
W E HARRCRIR B 5, DBS. SBS i/l B HFRFISRIEN burst U,

5. WFEGIENIEIE, 5 DMA, 58 R 44

6.4.2 AEFEZIIME

FERXFP TAEREAUR, DMA SRS B b R F2 £ R (TransferSize), $U%HE AR IR K 2= A ZEAE, 8472 A A
I EZE S, A LW REA SR GRS, BRIBOE NI ECRIA R, S A —J7 2 B AR/ BOE R A 28 H AR &
burst | H Frihit, B 2IE B E IR ECR SR A BRI B RPIRES, ST R 3.

AR E R T

1. K247 %% DMA_COSrcAddr [fI{F 1 B k) i A7 ik

2. ¥ 7517 %5 DMA_CODstAddr {15 & > H bt 45 ik

3. kLR, K% DMA_COConfig[FLOWCTRL] AZf{E % & N 1, Bl Memory-to-peripheral 12,

4. 5 H DMA_COControl % {7 #s A MFIAL U EE: SIAZIRE N 1, JHRMAE A R, DI ZikE N 0, ZEHIH

WEE BRI, DTW. STW A7 5l 5 B RIEA H AR &4 5i 52, DBS. SBS A7l v B RIEA! H #5) burst 7
&

IARE)

5. IEFFAIENIHIE, fEHE DMA, St
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6.4.3 M RIATEF

TR TAERE R, Yok UE AR &S R il 2 B SR JEIC B burst 22847, B3 E B EEIARE IR, B4 —T5TH, Y4
W A7 25— X H b burst ZUE R, DMA 2 H 0K 2247 1 N AW 2] B bR bk B 21058 215 5E R B0E 58 ik H 3 18] 21 22
AR, & F—kash.

BAARLE R R

1. K a7 7% DMA_COSrcAddr (11 B B kU K Ah 1t ik

2. #4% 174 DMA_CODstAddr [ 1 B 4 B br 1) N A7 btk

3. RN, KA E%s DMA_COConfig[FLOWCTRL] Az ME % & N 2, Rlik$F Peripheral-to-memory #izt

4. ¥ 'H DMA_COControl 27 £ 2% 6t N A7 IBUE: DI. SIALEE v 1, JFa sk g sh 2, DTW. STW 74>
T B SRR AN B AR AL 5, DBS. SBS 745 B SR IEA H bR burst T,

5. IEFAIENIEIE, {6 DMA, SR %

6.4.4 M EIIME

TR TAERE R, YR UE A& SR il 2 K SR U IC B burst B)2247, B3 E B ERIARE R, B4 —T51, Y4
W A7 25— X H b burst ZUE R, DMA £ H 8K 9247 19 N AW 2] B bR bk B 2058 319585 R B0 58 ik E 3 7] 31 22
AR, 2&fF F—kash.

BAARE R T

1. K& 7% DMA_COSrcAddr (1)1 B B kU I Ah 1t ik

2. ¥4 17 %5 DMA_CODstAddr 115 1% & > H br )41 1 ik

3. EPRAEH, K217 8 DMA_COConfiglFLOWCTRL] {7 f{E 4 E My 3, RliE#% Peripheral-to-Peripheral 55

4. ¥ #E DMA_COControl #4725 0 RIFFIAL %A : DIL SI AL E N 0, Ak Bz 2=, STW. DTW {4
Il e SRR H bR If AL v 5, SBS. DBS i3l B2 B R IEA H AR burst B2

5. IEFEIENIEIE, {6 DMA, SEmEdE &

6.5 FFeEiEA

2y i

ik

DMA _IntStatus

Interrupt status

DMA_IntTCStatus

Interrupt terminal count request status

DMA_IntTCClear

Terminal count request clear

DMA _IntErrorStatus

Interrupt error status

DMA_IntErrClIr

Interrupt error clear
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2y i

ik

DMA_RawIntTCStatus

Status of the terminal count interrupt prior to masking

DMA_RawIintErrorStatus

Status of the error interrupt prior to masking

DMA_EnbldChns

Channel enable status

DMA_SoftBReq

Software burst request

DMA_SoftSReq

Software single request

DMA_SoftLBReq

Software last burst request

DMA_SoftLSReq

Software last single request

DMA_Config

DMA general configuration

DMA_Sync

DMA request asynchronous setting

DMA_COSrcAddr

Channel DMA source address

DMA_CODstAddr

Channel DMA Destination address

DMA_COLLI

Channel DMA link list

DMA_COControl

Channel DMA bus control

DMA_CO0Config

Channel DMA configuration

DMA_C1SrcAddr

Channel DMA source address

DMA_C1DstAddr

Channel DMA Destination address

DMA_CA1LLI

Channel DMA link list

DMA_C1Control

Channel DMA bus control

DMA_C1Config

Channel DMA configuration

DMA_C2SrcAddr

Channel DMA source address

DMA_C2DstAddr

Channel DMA Destination address

DMA_C2LLI

Channel DMA link list

DMA_C2Control

Channel DMA bus control

DMA_C2Config

Channel DMA configuration

DMA_C3SrcAddr

Channel DMA source address

DMA_C3DstAddr

Channel DMA Destination address

DMA_C3LLI

Channel DMA link list

DMA_C3Control

Channel DMA bus control

DMA_C3Config

Channel DMA configuration
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2y i

ik

DMA_C4SrcAddr

Channel DMA source address

DMA_CA4DstAddr

Channel DMA Destination address

DMA_CALLI

Channel DMA link list

DMA_C4Control

Channel DMA bus control

DMA_C4Config

Channel DMA configuration

DMA_C5SrcAddr

Channel DMA source address

DMA_C5DstAddr

Channel DMA Destination address

DMA_CS5LLI

Channel DMA link list

DMA_C5Control

Channel DMA bus control

DMA_C5Config

Channel DMA configuration

DMA_C6SrcAddr

Channel DMA source address

DMA_C6DstAddr

Channel DMA Destination address

DMA_C6LLI

Channel DMA link list

DMA_C6Control

Channel DMA bus control

DMA_C6Config

Channel DMA configuration

DMA_C7SrcAddr

Channel DMA source address

DMA_C7DstAddr

Channel DMA Destination address

DMA_C7LLI

Channel DMA link list

DMA_C7Control

Channel DMA bus control

DMA_C7Config

Channel DMA configuration

6.5.1 DMA_IntStatus

Hihik: 0x4000c000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD INTSTA
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£z 4R PR K VAL:] ik
31:8 RSVD
7:0 INTSTA R 0 Status of the DMA interrupts after masking
6.5.2 DMA_IntTCStatus
Huhk: 0x4000c004
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD INTTCSTA
( 4K IR HEAfE ik
31:8 RSVD
7:0 INTTCSTA R 0 Interrupt terminal count request status
6.5.3 DMA_IntTCClear
Hodi: 0x4000c008
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD TCRC
£z B HLRR BAE ik
31:8 RSVD
7:0 TCRC W 0 Terminal count request clear
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6.5.4 DMA_IntErrorStatus

k. 0x4000c00c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD IES
A R BURR BAE ik
31:8 RSVD
7:0 IES R 0 Interrupt error status

6.5.5 DMA_IntErrCir

Hidik: 0x4000c010

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD IEC
£z B HLRR BAE it
31:8 RSVD
7:0 IEC W 0 Interrupt error clear

6.5.6 DMA_RawIntTCStatus

Hidik: 0x4000c014

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
RSVD SOTCIPTM
(2 By i PR SAME ik
31:8 RSVD
7:0 SOTCIPTM R 0 Status of the terminal count interrupt prior to masking
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fiz EAS BURR S hifE ffhi

[

6.5.7 DMA_RawiIntErrorStatus

Hidik: 0x4000c018

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD SOTEIPTM
fiz HHK BUIR HAE Eiiipa
31:8 RSVD
7:0 SOTEIPTM R 0 Status of the error interrupt prior to masking

6.5.8 DMA_EnbldChns

Hihik: 0x4000c01c

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
RSVD CES
oz 4R PR SHE A
31:8 RSVD
7:0 CES R 0 Channel enable status

6.5.9 DMA_SoftBReq

Hikik: 0x4000c020

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16

SBR

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

SBR
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£z 4R PR SAiE ity
31:0 SBR R/W 0 Software burst request

6.5.10 DMA_SoftSReq

Hidik: 0x4000c024

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SSR
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
SSR
fir B HLRR BAE jtipa
31:0 SSR R/W 0 Software single request

6.5.11 DMA_SoftLBReq

Hihik: 0x4000c028

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
SLBR
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SLBR
£z 4R PR SAiE ity
31:0 SLBR R/W 0 Software last burst request

6.5.12 DMA_SoftLSReq

Hidhik: 0x4000c02¢

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

SLSR

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

SLSR
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£z 4R PR SAiE ity
31:0 SLSR R/W 0 Software last single request
6.5.13 DMA_Config
Huhk: 0x4000c030
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD AHB SDMA
MEC EN
fir 2R BLBR =X ity
31:2 RSVD
1 AHBMEC R/W 0 AHB Master endianness configuration: 0 = little-endian, 1
= big-endian
0 SDMAEN R/W 0 SMDMA Enable.
6.5.14 DMA_Sync
Huht: 0x4000c034
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
DSLFDRS
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DSLFDRS
fir B2 BLBR BAE i
31:0 DSLFDRS R/W 0 DMA synchronization logic for DMA request signals: 0 =
enable, 1 = disable
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6.5.15 DMA_COSrcAddr

Hikik: 0x4000c100

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DMASA
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMASA
A LR BURR FAHLE ik
31:0 DMASA R/W DMA source address
6.5.16 DMA_CODstAddr
Hutk: 0x4000c104
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
DMADA
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
DMADA
(2 B i BURR SAME A
31:0 DMADA R/W DMA Destination address
6.5.17 DMA_COLLI
Huhik: 0x4000c108
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FLLI
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FLLI
A R BURR SAE ik
31:0 FLLI R/W First linked list item. Bits [1:0] must be 0.
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6.5.18 DMA_CO0Control

Hhdik: 0x4000c10c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TCI PROTECT DI Sl RSVD FIXCNT DTW RSVD STW ADD DBS
EN MODE
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
DBS MIN SBS TS
MODE
(2 B i BURR SHE A
31 TCIEN R/W 0 Terminal count interrupt enable bit. It controls whether the
current LLI is expected to trigger the terminal count inter-
rupt.
30:28 PROTECT R/W 0 Protection.
27 DI R/W 1 Destination increment. When set, the Destination address

is incremented after each transfer.

26 Si R/W 1 Source increment. When set, the source address is incre-

mented after each transfer.

25 RSVD
24:23 FIXCNT R/W 2'd0 Only effect when dst_min_mode =1
Destination transfer cnt = (total src byte cnt - (fix_-
cnt«DWidth))«DWidth
22:21 DTW R/W 2’b10 Destination transfer width: 8/16/32
20 RSVD
19:18 STW R/W 2’b10 Source transfer width: 8/16/32
17 ADDMODE R/W 1'b0 Add mode : issue remain destination traffic
16:15 DBS R/W 2’b01 Destination burst size: 1/4/8/16
14 MINMODE R/W 1’b0 Minus mode : Not issue all destination traffic
13:12 SBS R/W 2'b01 Source burst size: 1/4/8/16. Note CH FIFO Size is 16Bytes
and SBSize*Swidth should <= 16B
11:0 TS R/W 0 Transfer size: 0 4095. Number of data transfers left to com-

plete when the SMDMA is the flow controller.
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6.5.19 DMA_CO0Config

Hihik: 0x4000c110

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD LLICOUNT RSVD | HALT | AC | LOCK
TIVE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TCIM IEM FLOWCTRL DSTPH SRCPH CHEN
fir HFR HLRR BAE ik
31:30 RSVD
29:20 LLICOUNT R 0 LLI counter. Increased 1 each LLI run. Cleared 0 when
config Control.
19 RSVD
18 HALT R/W 0 Halt: 0 = enable DMA requests, 1 = ignore subsequent
source DMA requests.
17 ACTIVE R 0 Active: 0 = no data in FIFO of the channel, 1 = FIFO of the
channel has data.
16 LOCK R/W 0 Lock.
15 TCIM R/W 0 Terminal count interrupt mask.
14 IEM R/W 0 Interrupt error mask.
13:11 FLOWCTRL R/W 0 000: Memory-to-memory (DMA)
001: Memory-to-peripheral (DMA)
010: Peripheral-to-memory (DMA)
011: Source peripheral-to-Destination peripheral (DMA)
100: Source peripheral-to-Destination peripheral (Destina-
tion peripheral)
101: Memory-to-peripheral (peripheral)
110: Peripheral-to-memory (peripheral)
111: Source peripheral-to-Destination peripheral (Source
peripheral)
10:6 DSTPH R/W 0 Destination peripheral.
[23:22] GPADC
[21:18] 12S
[17:14] PDM
[13:10] SSP
[9: 6]12C
[ 5: 0] UART
5:1 SRCPH R/W 0 Source peripheral.
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oz 4FR BURR SHE A
0 CHEN R/W 0 Channel enable.

6.5.20 DMA_C1SrcAddr

Hidik: 0x4000c200

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DMASA
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
DMASA
7 R HURR SN iR
31:0 DMASA R/W 0 DMA source address

6.5.21 DMA_C1DstAddr

Hihik: 0x4000c204

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
DMADA
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMADA
oz 4R BURR SHE A
31:0 DMADA R/W 0 DMA Destination address

6.5.22 DMA_C1LLI

Hidik: 0x4000c208

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

FLLI

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

FLLI RSVD
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£z 4R PR K VAL:] ik
31:2 FLLI R/W 0 First linked list item. Bits [1:0] must be 0.
1:0 RSVD

6.5.23 DMA_C1Control

k. 0x4000c20c¢

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TCI PROTECT DI Sl RSVD FIXCNT DTW STW ADD DBS
EN MODE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DBS MIN SBS TS
MODE
fir B2 BLBR BAE ik
31 TCIEN R/W 0 Terminal count interrupt enable bit. It controls whether the
current LLI is expected to trigger the terminal count inter-
rupt.
30:28 PROTECT R/W 0 Protection.
27 DI R/W 1 Destination increment. When set, the Destination address

is incremented after each transfer.

26 Si R/W 1 Source increment. When set, the source address is incre-

mented after each transfer.

25 RSVD
24:23 FIXCNT R/W 2'd0 Only effect when dst_min_mode =1
Destination transfer cnt = (total src byte cnt - (fix_-
cnt«DWidth))«DWidth
22:21 DTW R/W 3'b010 Destination transfer width: 8/16/32
20:18 STW R/W 3'b010 Source transfer width: 8/16/32
17 ADDMODE R/W 1’b0 Add mode : issue remain destination traffic
16:15 DBS R/W 3’'b001 Destination burst size: 1/4/8/16
14 MINMODE R/W 1’b0 Minus mode : Not issue all destination traffic
13:12 SBS R/W 3’b001 Source burst size: 1/4/8/16. Note CH FIFO Size is 16Bytes
and SBSize*Swidth should <= 16B
11:0 TS R/W 0 Transfer size: 04095. Number of data transfers left to com-

plete when the SMDMA is the flow controller.
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6.5.24 DMA_C1Config

Hihik: 0x4000c210

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD HALT AC LOCK
TIVE

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TCIM IEM FLOWCTRL DSTPH SRCPH CHEN
fir HFR FLRR BAiE ik

31:19 RSVD

18 HALT R/W 0 Halt: 0 = enable DMA requests, 1 = ignore subsequent

source DMA requests.

17 ACTIVE R 0 Active: 0 = no data in FIFO of the channel, 1 = FIFO of the

channel has data.

16 LOCK R/W 0 Lock.
15 TCIM R/W 0 Terminal count interrupt mask.
14 IEM R/W 0 Interrupt error mask.

13:11 FLOWCTRL R/W 0 000: Memory-to-memory (DMA)

001: Memory-to-peripheral (DMA)

010: Peripheral-to-memory (DMA)

011: Source peripheral-to-Destination peripheral (DMA)
100: Source peripheral-to-Destination peripheral (Destina-
tion peripheral)

101: Memory-to-peripheral (peripheral)

110: Peripheral-to-memory (peripheral)

111: Source peripheral-to-Destination peripheral (Source

peripheral)

10:6 DSTPH R/W 0 Destination peripheral.
[23:22] GPADC
[21:18] 12S

[17:14] PDM

[13:10] SSP

[9: 6] 12C

[ 5: 0] UART

5:1 SRCPH R/W 0 Source peripheral.

0 CHEN R/W 0 Channel enable.
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6.5.25 DMA_C2SrcAddr

Hikik: 0x4000c300

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DMASA
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMASA
A B s BURR FALE ik
31:0 DMASA R/W 0 DMA source address
6.5.26 DMA_C2DstAddr
Hitk: 0x4000c304
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
DMADA
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
DMADA
(2 B i BURR SHME ik
31:0 DMADA R/W 0 DMA Destination address
6.5.27 DMA_C2LLI
Hudik: 0x4000c308
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FLLI
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FLLI RSVD
A R BURR FALE ik
31:2 FLLI R/W 0 First linked list item. Bits [1:0] must be 0.
1:0 RSVD
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6.5.28 DMA_C2Control

k. 0x4000¢30c¢

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TCI PROTECT DI Sl RSVD FIXCNT DTW STW ADD DBS
EN MODE
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
DBS MIN SBS TS
MODE
(2 B i BURR SAE g
31 TCIEN R/W 0 Terminal count interrupt enable bit. It controls whether the
current LLI is expected to trigger the terminal count inter-
rupt.
30:28 PROTECT R/W 0 Protection.
27 DI R/W 1 Destination increment. When set, the Destination address

is incremented after each transfer.

26 Si R/W 1 Source increment. When set, the source address is incre-

mented after each transfer.

25 RSVD
24:23 FIXCNT R/W 2'd0 Only effect when dst_min_mode =1
Destination transfer cnt = (total src byte cnt - (fix_-
cnt«DWidth))«DWidth
22:21 DTW R/W 3'b010 Destination transfer width: 8/16/32
20:18 STW R/W 3'b010 Source transfer width: 8/16/32
17 ADDMODE R/W 1’b0 Add mode : issue remain destination traffic
16:15 DBS R/W 3'b001 Destination burst size: 1/4/8/16
14 MINMODE R/W 1’b0 Minus mode : Not issue all destination traffic
13:12 SBS R/W 3'b001 Source burst size: 1/4/8/16. Note CH FIFO Size is 16Bytes
and SBSize*Swidth should <= 16B
11:0 TS R/W 0 Transfer size: 04095. Number of data transfers left to com-

plete when the SMDMA is the flow controller.
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6.5.29 DMA_C2Config

Hihik: 0x4000c310

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD HALT AC LOCK
TIVE

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TCIM IEM FLOWCTRL DSTPH SRCPH CHEN
fir HFR HLRR BAE ik

31:19 RSVD

18 HALT R/W 0 Halt: 0 = enable DMA requests, 1 = ignore subsequent

source DMA requests.

17 ACTIVE R 0 Active: 0 = no data in FIFO of the channel, 1 = FIFO of the

channel has data.

16 LOCK R/W 0 Lock.
15 TCIM R/W 0 Terminal count interrupt mask.
14 IEM R/W 0 Interrupt error mask.

13:11 FLOWCTRL R/W 0 000: Memory-to-memory (DMA)

001: Memory-to-peripheral (DMA)

010: Peripheral-to-memory (DMA)

011: Source peripheral-to-Destination peripheral (DMA)
100: Source peripheral-to-Destination peripheral (Destina-
tion peripheral)

101: Memory-to-peripheral (peripheral)

110: Peripheral-to-memory (peripheral)

111: Source peripheral-to-Destination peripheral (Source

peripheral)

10:6 DSTPH R/W 0 Destination peripheral.
[23:22] GPADC
[21:18] 12S

[17:14] PDM

[13:10] SSP

[9: 6] 12C

[ 5: 0] UART

5:1 SRCPH R/W 0 Source peripheral.

0 CHEN R/W 0 Channel enable.
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6.5.30 DMA_C3SrcAddr

Hihik: 0x4000c400

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DMASA
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMASA
A R BURR BAE ik
31:0 DMASA R/W 0 DMA source address
6.5.31 DMA_C3DstAddr
Hudik: 0x4000c404
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
DMADA
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
DMADA
(2 B i BURR SAME A
31:0 DMADA R/W 0 DMA Destination address
6.5.32 DMA_C3LLI
k. 0x4000c408
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FLLI
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FLLI RSVD
A R BURR SAE ik
31:2 FLLI R/W 0 First linked list item. Bits [1:0] must be 0.
1:0 RSVD
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6.5.33 DMA_C3Control

k. 0x4000c40c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TCI PROTECT DI Sl RSVD FIXCNT DTW STW ADD DBS
EN MODE
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
DBS MIN SBS TS
MODE
(2 B i BURR SHE A
31 TCIEN R/W 0 Terminal count interrupt enable bit. It controls whether the
current LLI is expected to trigger the terminal count inter-
rupt.
30:28 PROTECT R/W 0 Protection.
27 DI R/W 1 Destination increment. When set, the Destination address

is incremented after each transfer.

26 Si R/W 1 Source increment. When set, the source address is incre-

mented after each transfer.

25 RSVD
24:23 FIXCNT R/W 2'd0 Only effect when dst_min_mode =1
Destination transfer cnt = (total src byte cnt - (fix_-
cnt«DWidth))«DWidth
22:21 DTW R/W 3'b010 Destination transfer width: 8/16/32
20:18 STW R/W 3'b010 Source transfer width: 8/16/32
17 ADDMODE R/W 1’b0 Add mode : issue remain destination traffic
16:15 DBS R/W 3’'b001 Destination burst size: 1/4/8/16
14 MINMODE R/W 1’b0 Minus mode : Not issue all destination traffic
13:12 SBS R/W 3’b001 Source burst size: 1/4/8/16. Note CH FIFO Size is 16Bytes
and SBSize*Swidth should <= 16B
11:0 TS R/W 0 Transfer size: 04095. Number of data transfers left to com-

plete when the SMDMA is the flow controller.
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6.5.34 DMA_C3Config

Hihik: 0x4000c410

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD HALT AC LOCK
TIVE

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TCIM IEM FLOWCTRL DSTPH SRCPH CHEN
fir HFR HLRR BAE ik

31:19 RSVD

18 HALT R/W 0 Halt: 0 = enable DMA requests, 1 = ignore subsequent

source DMA requests.

17 ACTIVE R 0 Active: 0 = no data in FIFO of the channel, 1 = FIFO of the

channel has data.

16 LOCK R/W 0 Lock.
15 TCIM R/W 0 Terminal count interrupt mask.
14 IEM R/W 0 Interrupt error mask.

13:11 FLOWCTRL R/W 0 000: Memory-to-memory (DMA)

001: Memory-to-peripheral (DMA)

010: Peripheral-to-memory (DMA)

011: Source peripheral-to-Destination peripheral (DMA)
100: Source peripheral-to-Destination peripheral (Destina-
tion peripheral)

101: Memory-to-peripheral (peripheral)

110: Peripheral-to-memory (peripheral)

111: Source peripheral-to-Destination peripheral (Source

peripheral)

10:6 DSTPH R/W 0 Destination peripheral.
[23:22] GPADC
[21:18] 12S

[17:14] PDM

[13:10] SSP

[9: 6] 12C

[ 5: 0] UART

5:1 SRCPH R/W 0 Source peripheral.

0 CHEN R/W 0 Channel enable.
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6.5.35 DMA_C4SrcAddr

Hikik: 0x4000c500

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DMASA
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMASA
A R BURR BAE ik
31:0 DMASA R/W 0 DMA source address
6.5.36 DMA_C4DstAddr
Hudk: 0x4000c504
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
DMADA
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
DMADA
(2 B i BURR SAME A
31:0 DMADA R/W 0 DMA Destination address
6.5.37 DMA_CA4LLI
k. 0x4000c508
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FLLI
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FLLI RSVD
A R BURR SAE ik
31:2 FLLI R/W 0 First linked list item. Bits [1:0] must be 0.
1:0 RSVD
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6.5.38 DMA_C4Control

k. 0x4000¢50c¢

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TCI PROTECT DI Sl RSVD FIXCNT DTW STW ADD DBS
EN MODE
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
DBS MIN SBS TS
MODE
(2 B i BURR SHE A
31 TCIEN R/W 0 Terminal count interrupt enable bit. It controls whether the
current LLI is expected to trigger the terminal count inter-
rupt.
30:28 PROTECT R/W 0 Protection.
27 DI R/W 1 Destination increment. When set, the Destination address

is incremented after each transfer.

26 Si R/W 1 Source increment. When set, the source address is incre-

mented after each transfer.

25 RSVD
24:23 FIXCNT R/W 2'd0 Only effect when dst_min_mode =1
Destination transfer cnt = (total src byte cnt - (fix_-
cnt«DWidth))«DWidth
22:21 DTW R/W 3'b010 Destination transfer width: 8/16/32
20:18 STW R/W 3'b010 Source transfer width: 8/16/32
17 ADDMODE R/W 1’b0 Add mode : issue remain destination traffic
16:15 DBS R/W 3’'b001 Destination burst size: 1/4/8/16
14 MINMODE R/W 1’b0 Minus mode : Not issue all destination traffic
13:12 SBS R/W 3’b001 Source burst size: 1/4/8/16. Note CH FIFO Size is 16Bytes
and SBSize*Swidth should <= 16B
11:0 TS R/W 0 Transfer size: 04095. Number of data transfers left to com-

plete when the SMDMA is the flow controller.
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6.5.39 DMA_C4Config

Hihik: 0x4000c510

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD HALT AC LOCK
TIVE

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TCIM IEM FLOWCTRL DSTPH SRCPH CHEN
fir HFR HLRR BAE ik

31:19 RSVD

18 HALT R/W 0 Halt: 0 = enable DMA requests, 1 = ignore subsequent

source DMA requests.

17 ACTIVE R 0 Active: 0 = no data in FIFO of the channel, 1 = FIFO of the

channel has data.

16 LOCK R/W 0 Lock.
15 TCIM R/W 0 Terminal count interrupt mask.
14 IEM R/W 0 Interrupt error mask.

13:11 FLOWCTRL R/W 0 000: Memory-to-memory (DMA)

001: Memory-to-peripheral (DMA)

010: Peripheral-to-memory (DMA)

011: Source peripheral-to-Destination peripheral (DMA)
100: Source peripheral-to-Destination peripheral (Destina-
tion peripheral)

101: Memory-to-peripheral (peripheral)

110: Peripheral-to-memory (peripheral)

111: Source peripheral-to-Destination peripheral (Source

peripheral)

10:6 DSTPH R/W 0 Destination peripheral.
[23:22] GPADC
[21:18] 12S

[17:14] PDM

[13:10] SSP

[9: 6] 12C

[ 5: 0] UART

5:1 SRCPH R/W 0 Source peripheral.

0 CHEN R/W 0 Channel enable.
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6.5.40 DMA_C5SrcAddr

Hikik: 0x4000c600

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DMASA
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMASA
A R BURR BAE ik
31:0 DMASA R/W 0 DMA source address
6.5.41 DMA_C5DstAddr
Hutik: 0x4000c604
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
DMADA
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
DMADA
(2 B i BURR SAME A
31:0 DMADA R/W 0 DMA Destination address
6.5.42 DMA_CS5LLI
k. 0x4000c608
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FLLI
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FLLI RSVD
A R BURR SAE ik
31:2 FLLI R/W 0 First linked list item. Bits [1:0] must be 0.
1:0 RSVD
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6.5.43 DMA_C5Control

Hdik: 0x4000c60c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TCI PROTECT DI Sl RSVD FIXCNT DTW STW ADD DBS
EN MODE
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
DBS MIN SBS TS
MODE
(2 B i BURR SHE A
31 TCIEN R/W 0 Terminal count interrupt enable bit. It controls whether the
current LLI is expected to trigger the terminal count inter-
rupt.
30:28 PROTECT R/W 0 Protection.
27 DI R/W 1 Destination increment. When set, the Destination address

is incremented after each transfer.

26 Si R/W 1 Source increment. When set, the source address is incre-

mented after each transfer.

25 RSVD
24:23 FIXCNT R/W 2'd0 Only effect when dst_min_mode =1
Destination transfer cnt = (total src byte cnt - (fix_-
cnt«DWidth))«DWidth
22:21 DTW R/W 3'b010 Destination transfer width: 8/16/32
20:18 STW R/W 3'b010 Source transfer width: 8/16/32
17 ADDMODE R/W 1’b0 Add mode : issue remain destination traffic
16:15 DBS R/W 3’'b001 Destination burst size: 1/4/8/16
14 MINMODE R/W 1’b0 Minus mode : Not issue all destination traffic
13:12 SBS R/W 3’b001 Source burst size: 1/4/8/16. Note CH FIFO Size is 16Bytes
and SBSize*Swidth should <= 16B
11:0 TS R/W 0 Transfer size: 04095. Number of data transfers left to com-

plete when the SMDMA is the flow controller.
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6.5.44 DMA_C5Config

Hikik: 0x4000c610

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD HALT AC LOCK
TIVE

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TCIM IEM FLOWCTRL DSTPH SRCPH CHEN
fir HFR HLRR BAE ik

31:19 RSVD

18 HALT R/W 0 Halt: 0 = enable DMA requests, 1 = ignore subsequent

source DMA requests.

17 ACTIVE R 0 Active: 0 = no data in FIFO of the channel, 1 = FIFO of the

channel has data.

16 LOCK R/W 0 Lock.
15 TCIM R/W 0 Terminal count interrupt mask.
14 IEM R/W 0 Interrupt error mask.

13:11 FLOWCTRL R/W 0 000: Memory-to-memory (DMA)

001: Memory-to-peripheral (DMA)

010: Peripheral-to-memory (DMA)

011: Source peripheral-to-Destination peripheral (DMA)
100: Source peripheral-to-Destination peripheral (Destina-
tion peripheral)

101: Memory-to-peripheral (peripheral)

110: Peripheral-to-memory (peripheral)

111: Source peripheral-to-Destination peripheral (Source

peripheral)

10:6 DSTPH R/W 0 Destination peripheral.
[23:22] GPADC
[21:18] 12S

[17:14] PDM

[13:10] SSP

[9: 6] 12C

[ 5: 0] UART

5:1 SRCPH R/W 0 Source peripheral.

0 CHEN R/W 0 Channel enable.
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6.5.45 DMA_C6SrcAddr

Hikik: 0x4000c700

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DMASA
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMASA
A R BURR BAE ik
31:0 DMASA R/W 0 DMA source address
6.5.46 DMA_C6DstAddr
Hudik: 0x4000c704
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
DMADA
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
DMADA
(2 B i BURR SAME A
31:0 DMADA R/W 0 DMA Destination address
6.5.47 DMA_C6LLI
Hudik: 0x4000c708
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FLLI
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FLLI RSVD
A R BURR SAE ik
31:2 FLLI R/W 0 First linked list item. Bits [1:0] must be 0.
1:0 RSVD
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6.5.48 DMA_C6Control

Hdik: 0x4000¢70c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TCI PROTECT DI Sl RSVD FIXCNT DTW STW ADD DBS
EN MODE
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
DBS MIN SBS TS
MODE
(2 B i BURR SHE A
31 TCIEN R/W 0 Terminal count interrupt enable bit. It controls whether the
current LLI is expected to trigger the terminal count inter-
rupt.
30:28 PROTECT R/W 0 Protection.
27 DI R/W 1 Destination increment. When set, the Destination address

is incremented after each transfer.

26 Si R/W 1 Source increment. When set, the source address is incre-

mented after each transfer.

25 RSVD
24:23 FIXCNT R/W 2'd0 Only effect when dst_min_mode =1
Destination transfer cnt = (total src byte cnt - (fix_-
cnt«DWidth))«DWidth
22:21 DTW R/W 3'b010 Destination transfer width: 8/16/32
20:18 STW R/W 3'b010 Source transfer width: 8/16/32
17 ADDMODE R/W 1’b0 Add mode : issue remain destination traffic
16:15 DBS R/W 3’'b001 Destination burst size: 1/4/8/16
14 MINMODE R/W 1’b0 Minus mode : Not issue all destination traffic
13:12 SBS R/W 3’b001 Source burst size: 1/4/8/16. Note CH FIFO Size is 16Bytes
and SBSize*Swidth should <= 16B
11:0 TS R/W 0 Transfer size: 04095. Number of data transfers left to com-

plete when the SMDMA is the flow controller.
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6.5.49 DMA_C6Config

Hihik: 0x4000c710

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD HALT AC LOCK
TIVE

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TCIM IEM FLOWCTRL DSTPH SRCPH CHEN
fir HFR HLRR BAE ik

31:19 RSVD

18 HALT R/W 0 Halt: 0 = enable DMA requests, 1 = ignore subsequent

source DMA requests.

17 ACTIVE R 0 Active: 0 = no data in FIFO of the channel, 1 = FIFO of the

channel has data.

16 LOCK R/W 0 Lock.
15 TCIM R/W 0 Terminal count interrupt mask.
14 IEM R/W 0 Interrupt error mask.

13:11 FLOWCTRL R/W 0 000: Memory-to-memory (DMA)

001: Memory-to-peripheral (DMA)

010: Peripheral-to-memory (DMA)

011: Source peripheral-to-Destination peripheral (DMA)
100: Source peripheral-to-Destination peripheral (Destina-
tion peripheral)

101: Memory-to-peripheral (peripheral)

110: Peripheral-to-memory (peripheral)

111: Source peripheral-to-Destination peripheral (Source

peripheral)

10:6 DSTPH R/W 0 Destination peripheral.
[23:22] GPADC
[21:18] 12S

[17:14] PDM

[13:10] SSP

[9: 6] 12C

[ 5: 0] UART

5:1 SRCPH R/W 0 Source peripheral.

0 CHEN R/W 0 Channel enable.
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6.5.50 DMA_C7SrcAddr

Hihik: 0x4000c800

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DMASA
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMASA
A R BURR BAE ik
31:0 DMASA R/W 0 DMA source address
6.5.51 DMA_C7DstAddr
Hudk: 0x4000c804
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
DMADA
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
DMADA
(2 B i BURR SAME A
31:0 DMADA R/W 0 DMA Destination address
6.5.52 DMA_C7LLI
Hudik: 0x4000c808
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FLLI
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FLLI RSVD
A R BURR SAE ik
31:2 FLLI R/W 0 First linked list item. Bits [1:0] must be 0.
1:0 RSVD
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6.5.53 DMA_C7Control

k. 0x4000c80c¢

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TCI PROTECT DI Sl RSVD FIXCNT DTW STW ADD DBS
EN MODE
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
DBS MIN SBS TS
MODE
(2 B i BURR SHE A
31 TCIEN R/W 0 Terminal count interrupt enable bit. It controls whether the
current LLI is expected to trigger the terminal count inter-
rupt.
30:28 PROTECT R/W 0 Protection.
27 DI R/W 1 Destination increment. When set, the Destination address

is incremented after each transfer.

26 Si R/W 1 Source increment. When set, the source address is incre-

mented after each transfer.

25 RSVD
24:23 FIXCNT R/W 2'd0 Only effect when dst_min_mode =1
Destination transfer cnt = (total src byte cnt - (fix_-
cnt«DWidth))«DWidth
22:21 DTW R/W 3'b010 Destination transfer width: 8/16/32
20:18 STW R/W 3'b010 Source transfer width: 8/16/32
17 ADDMODE R/W 1’b0 Add mode : issue remain destination traffic
16:15 DBS R/W 3’'b001 Destination burst size: 1/4/8/16
14 MINMODE R/W 1’b0 Minus mode : Not issue all destination traffic
13:12 SBS R/W 3’b001 Source burst size: 1/4/8/16. Note CH FIFO Size is 16Bytes
and SBSize*Swidth should <= 16B
11:0 TS R/W 0 Transfer size: 04095. Number of data transfers left to com-

plete when the SMDMA is the flow controller.
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6.5.54 DMA_C7Config

Hihik: 0x4000c810

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD HALT AC LOCK
TIVE

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TCIM IEM FLOWCTRL DSTPH SRCPH CHEN
fir HFR HLRR BAE ik

31:19 RSVD

18 HALT R/W 0 Halt: 0 = enable DMA requests, 1 = ignore subsequent

source DMA requests.

17 ACTIVE R 0 Active: 0 = no data in FIFO of the channel, 1 = FIFO of the

channel has data.

16 LOCK R/W 0 Lock.
15 TCIM R/W 0 Terminal count interrupt mask.
14 IEM R/W 0 Interrupt error mask.

13:11 FLOWCTRL R/W 0 000: Memory-to-memory (DMA)

001: Memory-to-peripheral (DMA)

010: Peripheral-to-memory (DMA)

011: Source peripheral-to-Destination peripheral (DMA)
100: Source peripheral-to-Destination peripheral (Destina-
tion peripheral)

101: Memory-to-peripheral (peripheral)

110: Peripheral-to-memory (peripheral)

111: Source peripheral-to-Destination peripheral (Source

peripheral)

10:6 DSTPH R/W 0 Destination peripheral.
[23:22] GPADC
[21:18] 12S

[17:14] PDM

[13:10] SSP

[9: 6] 12C

[ 5: 0] UART

5:1 SRCPH R/W 0 Source peripheral.

0 CHEN R/W 0 Channel enable.
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L1C

L1 Cache Controller f& 7 T-4bH 38 4135, -T2 Flash/pSRAM AL B & Hm 220, $#2% CPU Vil Flash/pSRAM

L RO, 2RI T A

RISC | ) LiC
32-bit CPU

SF CTRL

$way(
DTCM

$wayl
48 KB

$way?2

$way3

!

4KB

4KB

4KB

4KB

Cache
/ITCM

7.1: LIC 2244

L1C ;2 ML AR Flash/pSRAM A ja] s 850, RUONACFR S AR BE AR B, M4 2577 1) Flash/pSRAM i 75
AR (I AV, S A PR ASF ) B A2 VR B P IS 1], YR 9 A A i) el /AR e R bl 3, L1 C 22 A7 1] ATE AR FE 28 5 Flash/pSRAM

e VR R A, AR PSRRI T
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7.2 FEFHE
o 4 BAHEEIRET 2277 (4-way Set-Associative mapping)
o AT AR I G AF A ) RN
« 5 TCM $bhib s [a)ZES:, mTLIT R E L1C 4[]0y TCM %8
© SCRFRAFRRESE T

7.3 Thaetak

7.3.1 TCM 5 Cache RAM &jEiHHE 3T #a

AT AN AR 2%, SRR Cache 117 16K RAM 23835 37 A8 TCM 25 1a], SXFE 5 (8 F P AR 4 St o, 1
N AL 7 %R . Cache T KT WEE N 16K, 404 4 46 way, %% way & 4K, VR8N 1 46 way, 5k
& 4K, ITCM FIERIN K/ E 16K, JEit WayDisable 113 5E 7] LA R 15 1% Cache F1 ITCM [SEZFRZS (8] K/,

% 7.1: WayDisable 111 5E

WayDisable Cache ITCM
none 16K 0K
one way 12K 4K
two way 8K 8K
three way 4K 12K
four way 0K 16K

7.3.2 2£7F (Cache)
A7 8% line buffer 51474 32 771, KH 4 MAHBCLT 2247, MW
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tag index | offset
r— - - = = |
| valid tag  Word3 Word 2 Word 1 Word 0 !
I
: RAM
| ] | —
A
| | f I L
| | (I e e e
" -

K 7.2: G475

BRAMBS Z A SN, B2 tag, BE TABENIEAR R R, 5 M2 B fifr . A2 a7
GAFINY, AP AR 2 LRI HUIEAT tag MG AR, il B BRENIARSR AT LB N AP B, R 2 AP A B 3 U 2
i AHB Master $UHURH 5% (1 8 - [ e TE0EE S A7 Ay S AL PR B a2 K070 A Bt T LASE tag v EEXS BR NI
T DAK M FEE 408 R A B8 PR SRR I ), 389 T s I 280

7.4 ZERER

2R i3

I1c_config L1C configuration
hit_cnt_Isb Low 32-bit hit couter
hit_cnt_msb High 32-bit hit counter
miss_cnt Miss counter
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7.4.1 M1c_config

Hikik: 0x40009000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD WAYDIS RSVD CNT CAC
EN ABLE
fir B BLIR VAL jtipa
31:12 RSVD
11:8 WAYDIS R/W 4’b1111 Disable part of cache ways & used as ITCM
7:2 RSVD
1 CNTEN R/W 0
0 CACABLE R/W 0
7.4.2 hit_cnt_Isb
Hodk: 0x40009004
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
CNTLSB
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNTLSB
iz HHK B $=K A ik
31:0 CNTLSB R 0
7.4.3 hit_cnt_msb
Hofi: 0x40009008
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
CNTMSB
15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
CNTMSB
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£z 4R PR SAiE ik
31:0 CNTMSB R total hit count = hit_cnt_msb*232 + hit_cnt_Isb
7.4.4 miss_cnt
Hbdk: 0x4000900c
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
MISSCNT
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MISSCNT
A B i BLBR SALE it
31:0 MISSCNT R
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8.1 &/

ZL4NEE (Infrared remote, fiiFX IR) f&—FELk. AEAhaizhlfoR, BAPUTIRE 3. 58 EMmAT 5. ThAE(R.
JRAARSE Lo ZTHMESR [ RS FLE SR A £ AN RO AR SRR H i TR AR 21 A0 68 BACHL st FR 202U AR
A B AL AL, AT TR LA R S R A AL ORI B S, TR IE R S B -

8.2 EEHHIE
o RFUURE E P NEC. RC-5 #2UE
o SCRREUMbK 88 FE 07 SO ks SR
o« BRRILLANBOVImERRE 1, AR A& S AL Y
« 2515 MU D FBE, UG RIAN R H) DHAFE 2K
W% 3CRF 64-bit HE AL
* 64 TR FIFO

o PR G 5 R e

8.3 Iheetmik

8.3.1 ElEMIIEW

IR B R BRIE E BT, 5251 NEC BRI RC-5 il
« NEC il

NEC Wl {12 1 524 0 Bob T EFR:
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< Logical’1*

1
! |

! |

! |

' . 1
1

[ h

! '

! L

[

! |

'

Logical’ O—> |

560us—> «——560us | ——560us—>|

2.25ms 1.12ms

8.1: NEC @B

B4 1y 2.25ms, FkaPEstE] 560us; 4 0 A7 1.12ms, Bkt 560us. NEC B i Ak k& Ran T~ B s

1001 101010 01101001 101 0000110100 0

4.5 LSB MSB; LSB MSB LSB MSB LSB MSB'

9ms N -
:ms- <—Address—>:<—Address—m—Command—»«—Command—»'

8.2: NEC Wil e

S kR 9ms B HLSE KRR 4.5ms AR HSE, 2 )5 2 8-bit A RS & H Y, SRJG & 8-bit [ A0 K Ho A, 2
fikH /& 560us = -5 560us 1K HL

« RC-5 #pi

RC-5 Prl ({1324 1 5125 0 PR unF K.

;~ 889us ——889us <«<——889us ;4 889us !
Logical’0” Logical’1”

€l 8.3: RC5 i ¥

@45 109 1.778ms, Yt 889us MIMKFL T 5 /& 889us ML #24E 0 5i24E 1 BB . RC-5 Ml i H 4% i
TEPR:
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; bit1 ; bit2 ; bit3 ; bitd ;bit5 b|t6 i bit7 ;bit8 ;bitd bmo bit11;bit12; b|t13.b|t14
P07 07 0" SO0 T e B e T O

| S14s2 1 T 1 MSB LSBIMSB LSB;
! T <———Address > Command——>

Start bits always“1”

8.4: RC5 Wil 2

RTPALATFREL, [ N2 1, S8 =A@ in, AR AR e B Nz 2 BUx . 25 5 A2 thikids 6
Prrohh, fENERIGR, WL RGOy iR RO U, S T 5 i IR AR, i AR
FT IR FEH D REI ZOR ORI #2 DI REST T -

8.3.2 kA TR E UL

%tF NEC. RC-5 B LAAMEEARAT 2 b 2 MR, IR 2 DLECE 5 24K U S AN B R F T (ORI 18], AR5 2
TENBIREE S 64 458 FIFO 2.

8.3.3 LMAEIER

FH P RTARE AR oy S5 S kot Rkl 48 O FHiZ4E 1 Bkridb A7 A S ARG B . 7R B E R 7R R BT A A
WA AN 5] 56 B Jikrh ) A SRk s FE A7, B R A 294k, A (748 IRTX_PULSE_WIDTH MK 12 fi7, &kt
It B R S BUE N B A7 28 IRTX_PW . IR it K 3 HF 64-bit a2, 7 A4S 32 A% 7748 IRTX_DATA_WORDO
H1IRTX_DATA_WORD1.

8.3.4 PKARE XX

Nof FANIE T80 A A R I, IR B T K 5 B A IS Y 2R S TR R B P SRR AN TR B ke A
SEPkph e B BaAr, BIA R ALIEL, BN Z 7% IRTX_PULSE_WIDTH HIMK 12 . SRJ5H¥ M — A IR E 35 s —
AN BT 1B R 8N H T 5 B2 I N (A BN 2947 2% IRTX_SWM_PW_n(0<=n<=7) 1, AN 75 LS50 4-bit.

8.3.5 K IFH

TR E A A8 IRTX_PULSE_WIDTH I 16 A7 A] PAFE A AN FAIR A 5 25 U, 123 A7 2410 <TXMPHAW> fif
VB IR BIEANAL 1 BIBERE, <TXMPHOWS £ 13 B 1 2 4k s A A7 O 158 B
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8.3.6 IR Hulff

IR A SR AR TR W, 2 — ORI SMESE R, AR RGR . Sl s — Bl s, B RiPr K
JEF 2 B 5 1) 405 o R IR 77 A e P b o AT DAL 2R 77 4% IRTXCINT_STS #if) R I Wik S ANE B bk, it 25 77 ¢
IRRX_INT_STS #rifj 4205t Wtk A B o

8.4 ZFEFEMHIA

H K iy

irtx_config IR TX configuration register
irtx_int_sts IR TX interrupt status
irtx_data_word0O IR TX data word0
irtx_data_word1 IR TX data word1

irtx_pulse_width

IR TX pulse width

irtx_pw

IR TX pulse width of phase

irtx_swm_pw_0

IR TX Software Mode pulse width data0

irtx_swm_pw_1

IR TX Software Mode pulse width data1

irtx_swm_pw_2

IR TX Software Mode pulse width data2

irtx_swm_pw_3

IR TX Software Mode pulse width data3

irtx_swm_pw_4

IR TX Software Mode pulse width data4

irtx_swm_pw_5

IR TX Software Mode pulse width data5

irtx_swm_pw_6

IR TX Software Mode pulse width data6

irtx_swm_pw_7

IR TX Software Mode pulse width data7

irrx_config

IR RX configuration register

irrx_int_sts

IR RX interrupt status

irrx_pw_config

IR RX pulse width configuration

irrx_data_count

IR RX data bit count

irrx_data_word0O

IR RX data wordO

irrx_data_word1

IR RX data word1

irrx_swm_fifo_config_0

IR RX FIFO configuration

irrx_swm_fifo_rdata

IR RX software mode pulse width data
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8.4.1 irtx_config

Hikik: 0x4000a600

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

RSVD TXDATANU

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXDATANU TPHL | TXTP | TXH TXH RSVD | TXL1 | TXLO | TXDA | TXSW| TXMD| TXO | TXEN

IS EN HLI EN HLI HLI EN EN EN EN
fir B BLIR VAL jtipa
31:18 RSVD

17:12 TXDATANU R/W 6°'d31 Bit count of Data phase (unit: bit/ PW for normal / SWM)

11 TPHLIS R/W 1'b0 Tail pulse H/L inverse signal (Don’t care if SWM is enabled)

0: Phase 0 is High (Active), phase 1 is Low (ldle) (H -> L)
1: Phase 0 is Low (ldle), phase 1 is High (Active) (L -> H)

10 TXTPEN R/W 1'b1 Enable signal of tail pulse (Don’t care if SWM is enabled)

9 TXHHLI R/W 1'b0 Tail pulse H/L inverse signal (Don’t care if SWM is enabled)
0: Phase 0 is High (Active), phase 1 is Low (Idle) (H -> L)
1: Phase 0 is Low (ldle), phase 1 is High (Active) (L -> H)

8 TXHEN R/W 1'b1 Enable signal of head pulse (Don’t care if SWM is enabled)
7 RSVD
6 TXL1HLI R/W 1'b0 Logic 1 H/L inverse signal (Don’t care if SWM is enabled)

0: Phase 0 is High (Active), phase 1 is Low (ldle) (H -> L)
1: Phase 0 is Low (ldle), phase 1 is High (Active) (L -> H)

5 TXLOHLI R/W 1'b0 Logic 0 H/L inverse signal (Don’t care if SWM is enabled)
0: Phase 0 is High (Active), phase 1 is Low (ldle) (H -> L)
1: Phase 0 is Low (Idle), phase 1 is High (Active) (L -> H)

4 TXDAEN R/W 1'b1 Enable signal of data phase (Don’t care if SWM is enabled)
3 TXSWEN R/W 1’b0 Enable signal of IRTX Software Mode (SWM)

2 TXMDEN R/W 1'b0 Enable signal of output modulation

1 TXOEN R/W 1'b0 Output inverse signal

1’b0: Output stays at Low during idle state
1’b1: Output stays at High during idle state

0 TXEN R/W 1'b0 Enable signal of IRTX function
Asserting this bit will trigger the transaction, and should be
de-asserted after finish
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8.4.2 irtx_int_sts

Hikik: 0x4000a604

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD TXE RSVD TXE
EN CLR
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD TXE RSVD TXE
MASK INT
fir B BLIR XL ik
31:25 RSVD
24 TXEEN R/W 1'b1 Interrupt enable of irtx_end_int
23:17 RSVD
16 TXECLR w1C 1b0 Interrupt clear of irtx_end_int
15:9 RSVD
8 TXEMASK R/W 1'b1 Interrupt mask of irtx_end_int
7:1 RSVD
0 TXEINT R 1’b0 IRTX transfer end interrupt

8.4.3 irtx_data_word0

Hidik: 0x4000a608

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TXDWO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXDWO
fir HFR BLBR RAE it
31:0 TXDWO R/W 32’h0 TX data word 0 (Don’t care if SWM is enabled)

BL702/704/706 %% F it 166/ 370 @2021 Bouffalo Lab



http://www.bouffalolab.com/

=

Bouffalo Lab

BL702/704/706 Z25F- M}

8.4.4 irtx_data_word1

k. 0x4000a60c¢

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TXDW1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXDW1

(A AFK FUR HEAfE ik

31:0 TXDWA1 R/W 32’h0 TX data word 1 (Don’t care if SWM is enabled)

8.4.5 irtx_pulse_width

Hoti: 0x4000a610

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 25 ‘ 24 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16

TXMPH1W TXMPHOW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD TXPWU

fir HHK BUIR XL ik

31:24 TXMPH1W R/W 8'd34 Modulation phase 1 width

23:16 TXMPHOW R/W 8'd17 Modulation phase 0 width

15:12 RSVD

11:0 TXPWU R/W 12°d1124 Pulse width unit
8.4.6 irtx_pw
Hofik: 0x4000a614

31 ‘ 30 ‘ 29 ‘ 28 27 ‘ 26 ‘ 25 ‘ 24 23 ‘ 22 ‘ 21 ‘ 20 19 ‘ 18 ‘ 17 ‘ 16

TXTPHIW TXTPHOW TXHPH1W TXHPHOW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXL1PH1W TXL1PHOW TXLOPH1W TXLOPHOWS
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31:28 TXTPH1W R/W 4'd0 Pulse width of tail pulse phase 1 (Don’t care if SWM is en-

abled)

27:24 TXTPHOW R/W 4'd0 Pulse width of tail pulse phase 0 (Don’t care if SWM is en-

abled)

23:20 TXHPH1W R/W 4'd7 Pulse width of head pulse phase 1 (Don’t care if SWM is

enabled)

19:16 TXHPHOW R/W 4'd15 Pulse width of head pulse phase 0 (Don’t care if SWM is

enabled)

15:12 TXL1PH1W R/W 4'd2 Pulse width of logic1 phase 1 (Don’t care if SWM is enabled)
11:8 TXL1PHOW R/W 4'd0 Pulse width of logic1 phase 0 (Don’t care if SWM is enabled)
74 TXLOPH1W R/W 4'd0 Pulse width of logicO phase 1 (Don’t care if SWM is enabled)
3:0 TXLOPHOWS R/W 4'd0 Pulse width of logicO phase 0 (Don’t care if SWM is enabled)

8.4.7 irtx_swm_pw_0

Hidik: 0x4000a640

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TXSWPWO0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXSWPWO
A HFR BLBR RAE it
31:0 TXSWPWO R/W 32’h0 IRTX Software Mode pulse width data #0 #7, each pulse is

represented by 4-bit
([3:0] is the 1st pulse, [7:4] is the 2nd pulse, [11:8] is the 3rd

pulse, etc)
8.4.8 irtx_swm_pw_1
Hotik: 0x4000a644
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
TXSWPW1
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
TXSWPW1
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31:0 TXSWPW1 R/W 32’h0 IRTX Software Mode pulse width data #8 #15, each pulse

is represented by 4-bit
([3:0] is the 1st pulse, [7:4] is the 2nd pulse, [11:8] is the 3rd

pulse, etc)
8.4.9 irtx_swm_pw_2
Huhk: 0x4000a648
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TXSWPW2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXSWPW2
(0 ey IR SEAfE ik
31:0 TXSWPW2 R/W 32'h0 IRTX Software Mode pulse width data #16 #23, each pulse

is represented by 4-bit
([3:0] is the 1st pulse, [7:4] is the 2nd pulse, [11:8] is the 3rd

pulse, etc)
8.4.10 irtx_swm_pw_3
Hiht: 0x4000a64c
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
TXSWPW3
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXSWPW3
A B2 HLRR BAE it
31:0 TXSWPW3 R/W 32’h0 IRTX Software Mode pulse width data #24 #31, each pulse
is represented by 4-bit
([3:0] is the 1st pulse, [7:4] is the 2nd pulse, [11:8] is the 3rd
pulse, etc)
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8.4.11 irtx_swm_pw_4

Hikik: 0x4000a650

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TXSWPW4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXSWPW4
(a ey IR HEAfE ik
31:0 TXSWPW4 R/W 32'h0 IRTX Software Mode pulse width data #32 #39, each pulse
is represented by 4-bit
([3:0] is the 1st pulse, [7:4] is the 2nd pulse, [11:8] is the 3rd
pulse, etc)
8.4.12 irtx_swm_pw_5
Huhk: 0x4000a654
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
TXSWPW5
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXSWPW5
A B2 HLRR HALAE it
31:0 TXSWPW5 R/W 32’h0 IRTX Software Mode pulse width data #40 #47, each pulse
is represented by 4-bit
([3:0] is the 1st pulse, [7:4] is the 2nd pulse, [11:8] is the 3rd
pulse, etc)
8.4.13 irtx_swm_pw_6
Huht: 0x4000a658
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
TXSWPW6
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXSWPW6
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31:0 TXSWPW6 R/W 32’h0 IRTX Software Mode pulse width data #48 #55, each pulse

is represented by 4-bit
([3:0] is the 1st pulse, [7:4] is the 2nd pulse, [11:8] is the 3rd

pulse, etc)
8.4.14 irtx_swm_pw_7
Hudk: 0x4000a65c
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TXSWPW7
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXSWPW7
(0 ZHR IR SAE ik
31:0 TXSWPW7 R/W 32'h0 IRTX Software Mode pulse width data #56 #63, each pulse

is represented by 4-bit
([3:0] is the 1st pulse, [7:4] is the 2nd pulse, [11:8] is the 3rd

pulse, etc)
8.4.15 irrx_config
Hotik: 0x4000a680
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RXDEGCNT RSVD RXDG RXMODE RXIN | RXEN
EN INV
fir HHK BUR XL ik
31:12 RSVD
11:8 RXDEGCNT R/W 4'd0 De-glitch function cycle count
7:5 RSVD
4 RXDGEN R/W 1'b0 Enable signal of IRRX input de-glitch function
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3:2 RXMODE R/W 2'd0 IRRX mode
0: NEC
1: RC5
2: SW pulse-width detection mode (SWM)
3: Reserved
1 RXININV R/W 1'b1 Input inverse signal
0 RXEN R/W 1'b0 Enable signal of IRRX function
Asserting this bit will trigger the transaction, and should be
de-asserted after finish
8.4.16 irrx_int_sts
Huhk: 0x4000a684
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 25 24 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 16
RSVD RXE RSVD RXE
EN CLR
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RXE RSVD RXE
MASK INT
£z ey i PR K AL:] ik
31:25 RSVD
24 RXEEN R/W 1'b1 Interrupt enable of irrx_end_int
23:17 RSVD
16 RXECLR wW1C 1’b0 Interrupt clear of irrx_end_int
15:9 RSVD
8 RXEMASK R/W 1'b1 Interrupt mask of irrx_end_int
71 RSVD
0 RXEINT R 1'b0 IRRX transfer end interrupt
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8.4.17 irrx_pw_config

Hikik: 0x4000a688

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RXETH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RXDATH
(A AFK FUR HAfE ik
31:16 RXETH R/W 16'd8999 Pulse width threshold to trigger END condition
15:0 RXDATH R/W 16°'d3399 Pulse width threshold for LogicO/1 detection (Don’t care if
SWM is enabled)
8.4.18 irrx_data_count
Hitik: 0x4000a690
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RXDACNT
fir B BLIR VAL itipa
317 RSVD
6:0 RXDACNT R 7do RX data bit count (pulse-width count for SWM)
8.4.19 irrx_data_word0
Hoti: 0x4000a694
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RXDAWO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RXDAWO
fir HHK BUR XKL it
31:0 RXDAWO R 32’h0 RX data word 0
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8.4.20 irrx_data_word1
Hodi: 0x4000a698
31‘30‘29‘28’27‘26‘25‘24’23‘22‘21‘20’19‘18‘17‘16
RXDAW1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RXDAW1
fir HHK HLPR XL Eiti3a
31:0 RXDAW1 R 32’h0 RX data word 1
8.4.21 irrx_swm_fifo_config_0
Hotik: 0x4000a6c0
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RXFIFOCN RXF RXF RSVD | RXF
UF OF CLR
fir AR FLPR BAiE jtipa
31:11 RSVD
10:4 RXFIFOCN R 7°d0 RX FIFO available count
3 RXFUF R 1'b0 Underflow flag of RX FIFO, can be cleared by rx_fifo_clr
2 RXFOF R 1'b0 Overflow flag of RX FIFO, can be cleared by rx_fifo_clr
1 RSVD
0 RXFCLR w1cC 1’b0 Clear signal of RX FIFO
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8.4.22 irrx_swm_fifo_rdata

k. 0x4000a6¢c4

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RXFRDA
(a ey IR HEAfE ik
31:16 RSVD
15:0 RXFRDA R 16’h0 IRRX Software Mode pulse width data
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9.1 &/

HATHMEHE D (Serial Peripheral Interface Bus, SPI1) & —Ff T F28 5 1 RS BATEEH VG, 28 2 A 4
MTAAEE, £ DEHA—AREZ DM TR FEED 4 L, Fsz b 3WMBTLL CamfEimn) | i
SDI (F¥fiAN). SDO (F¥skiH ). SCLK (Bf#f). CS (Fik).

9.2 FE4FE
« BERIMEN SPI £, WalfER SPI Wik
o ROIKFHECRIE #A RN 4 Wi FIFO
o EMBAHERIHRE 4 Bkl (CPOL, CPHA)
o BB 1/2/3/4 A5
o RIGHINEIECE, s A] SCRE 40M I g
« A[fLE MSB/LSB 15 fE 4
« Eod pEThRE
o MNBAE T IR I AL
* X FF DMA it
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9.3 IngEtIR

9.3.1 Ehiwl

MRHEAS [F] (1) I b A A7 DA SR P 150, SPI I eI TS, W] LLdid a7 47 %5 SPI_CONFIG [#) bit4 (CPOL) # bit5
(CPHA) T . CPOL k¥ SCK i 815 5 23 WIS 1 HE~F, CPOL=0 M7= 4 Fi P A K Fi~F, CPOL=1 =5 IH L
FREHFE . CPHA FR e KL Z], CPHA=0 NITEREA & BAR) 28— /N EPiRAE, CPHA=1 WITEREA AR 28 —
AP RRE . GBI B A7 %% SPI_PRD_0 A1 SPI_PRD_1, &R LA i) 145 A0 45 o o SRR 2 18] . AHAZ 0/1

YRR ] DA K sk Mt 2 TR A TRV R o DU A 2 A BAR BB I R BB -

SPICLK
Signal Options:

7 6, 5__4i 3

Clock Polarity = 0

Clock Phase =1 !

Clock Polarity = 0 : | | 3

Clock Phase =0 Wml—
S U 2 O
Clock Polarity = 1M
Clock Phase =0 V i V |

Clock Polarity = 1 ! 3[4 314]13(4|3[4|3]|4 / il—m\_’—

e e Rl
SPISCS[n] _|1 9 |7{[3L|

% 9.1: SPI i 7 &

H B Koy AT A AR, 2 R F IR, 3 ML 0 KL, 4206 1 MKE, 52hi

Hlia 181 F) 1A R o

9.3.2 FIKRIFEAMIENR
TRk RE, 765 3% 58 MATHURTT FIFO BLARfE/E ] FI¥ERT, CS 35 Raurik.

9.3.3 UL IEINRE
it Y A B PR M T AR AL A AL, SPI 2R IS RIHs v ot N B BEE FF . R B R :
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cs |

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
SCK

5 Opcode L Address .
I SR €5.€) ZXIXO*
o <« Dummy Byte >|<

High-Impedance State
2000000000

4 9.2: SPI Ignore K

A EN TGN 0, S5HALEA 7 W) Dummy Byte x4 E], 454714 15 ] Dummy Byte x4 % 57

9.3.4 W EEEINGE
i AR IZ D RE A BCE TTHRAE, SPI 2K A2 [T BRAR B8 B2 (B 2 5

9.3.5 M\REBATHLHI
I BERE AN TR, 2T SPI i i R E R Y RN B 45 S, 2l

9.3.6 1/0 fZHIR

O AR AR AT LA R R H FIFO I IR AT FIFO S Al = 4E . B4 FIFO #5 — /NI ZR A2 FIFO fil Ak i
fER AR . 24 RX FIFO e T SPI #4188 1 i) RX FIFO filk BIME R, B A —ASrh Wy, [l il faE Ak
AR RIEME 5 KIED RXFIFO. 24 TX FIFO HH(a /N T 85 T SPI # il Z7 4£4% 1 H 1) TX FIFO fil & BI{E N 1 B,
Wb, A AT B R 1S S OR EHIE A TX FIFO. A LUE I 2 i) SPIRA Z 17 28K Hi & FIFO i iRAf
fELA K FIFO FIRES . B ST R IEAA RX FIFO fid & BIE AT TX FIFO fil & B8, AR 1EHL FIFO R K%
FIFO K #.

9.3.7 DMA f&£igitR=

SPI 3 ¥ DMA ki, R ZREE S % E TX I RX FIFO BEE, HiZERNE MG, UART 2% TX/RX
FIFO #THudE, —H TX/RX ) FIFO ] HIHEE K T H & e i E, okt DMA 53K, DMA 23 % e K 5
W2 TX FIFO i RX FIFO 8.

BL702/704/706 %% F it 178/ 370 @2021 Bouffalo Lab


http://www.bouffalolab.com/

=

Bouffalo Lab

BL702/704/706 Z25F- M}

9.3.8 SPI At

SPI A F & B rdal, A4k LUR LAl s

o SPI & 44k o K
o TX FIFO i3k # bt

« RX FIFO &3k b

o WA SAE SR I
o MBS TX i 2 e

« TX/RX FIFO 3% H b

FEERT, SPIARSME: R Pl 2 AR B IUERE AL M 45 R il i AEMBRESATR, SPIARMEE R b W 278 CS 15 5 BB s
filt . TX/RX FIFO 1§ 3K i i & fE 3 FIFO AT FTHEUE K T HB0E I BRI fil e, 2426 AF AN 2 iz bR 26 2 B 305
B o WSS B I v iy 2 A8 MK T R R S 1) BRABLR WS B I A5 55 I o 2R TXIRX FIFO R AR T Bl &

Wi, bk TXIRX FIFO %t A, 24 FIFO i&kRf. TFC/RFC # & 1 i, XM FIFO 24
2 EhiER . AT LGRS A A 2e SPI_INT_STS i) & T INOIR ZS A6 AH R (AL S 1 375 b o

9.4 FEFHEMIA

7 S i 4 A A

H K ik

spi_config SPI configuration register
spi_int_sts SPI interrupt status
spi_bus_busy SPI bus busy

spi_prd 0 SPI length control register
spi_prd_1 SPI length of interval
spi_rxd_ignr SPI ingnore function

spi_sto_value

SPI time-out value

spi_fifo_config 0

SPI FIFO configuration register0

spi_fifo_config_1

SPI FIFO configuration register1

spi_fifo_wdata

SPI FIFO write data

spi_fifo_rdata

SPI FIFO read data
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9.4.1 spi_config

Hikik: 0x4000a200

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DEGCNT DEG | RSVD | MCEN| IGNR | BYTE BIT SCLK | SCLK FSIZE SEN MEN
EN EN INV INV PH POL
fir HFR HLRR BAE jtipa
31:16 RSVD
15:12 DEGCNT R/W 4'd0 De-glitch function cycle count
11 DEGEN R/W 1'b0 Enable signal of all input de-glitch function
10 RSVD
9 MCEN R/W 1'b0 Enable signal of master continuous transfer mode
1’b0: Disabled, SS_n will de-assert between each data
frame

1’b1: Enabled, SS_n will stay asserted between each con-

secutive data frame if the next data is valid in the FIFO

8 IGNREN R/W 1'b0 Enable signal of RX data ignore function

7 BYTEINV R/W 1b0 Byte-inverse signal for each FIFO entry data
0: Byte[0] is sent out first
1: Byte[3] is sent out first

6 BITINV R/W 1'b0 Bit-inverse signal for each data byte
0: Each byte is sent out MSB-first
1: Each byte is sent out LSB-first

5 SCLKPH R/W 1'b0 SCLK clock phase inverse signal

4 SCLKPOL R/W 1b0 SCLK polarity
0: SCLK output LOW at IDLE state
1: SCLK output HIGH at IDLE state

3:2 FSIZE R/W 2°'d0 SPI frame size (also the valid width for each FIFO entry)
2'd0: 8-bit

2'd1: 16-bit

2'd2: 24-bit

2'd3: 32-bit

1 SEN R/W 1’b0 Enable signal of SPI Slave function, Master and Slave

should not be both enabled at the same time

(This bit becomes don’t-care if cr_spi_m_en is enabled)
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0 MEN R/W 1'b0 Enable signal of SPI Master function

Asserting this bit will trigger the transaction, and should be

de-asserted after finish

9.4.2 spi_int_sts

Hikik: 0x4000a204

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD FER TXU STO RXF TXF END RSVD TXU STO RSVD END
EN EN EN EN EN EN CLR CLR CLR
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD FER TXU STO RXF TXF END RSVD FER TXU STO RXF TXF END
MASK | MASK | MASK| MASK| MASK| MASK INT INT INT INT INT INT
fir B BLUR XL it
31:30 RSVD
29 FEREN R/W 1'b1 Interrupt enable of spi_fer_int
28 TXUEN R/W 1'b1 Interrupt enable of spi_txu_int
27 STOEN R/W 1'b1 Interrupt enable of spi_sto_int
26 RXFEN R/W 1'b1 Interrupt enable of spi_rxv_int
25 TXFEN R/W 1'b1 Interrupt enable of spi_txe_int
24 ENDEN R/W 1'b1 Interrupt enable of spi_end_int
23:21 RSVD
20 TXUCLR w1C 1b0 Interrupt clear of spi_txu_int
19 STOCLR wW1C 1'b0 Interrupt clear of spi_sto_int
18:17 RSVD
16 ENDCLR w1C 1’b0 Interrupt clear of spi_end_int
15:14 RSVD
13 FERMASK R/W 1'b1 Interrupt mask of spi_fer_int
12 TXUMASK R/W 1'b1 Interrupt mask of spi_txu_int
11 STOMASK R/W 1'b1 Interrupt mask of spi_sto_int
10 RXFMASK R/W 1'b1 Interrupt mask of spi_rxv_int
9 TXFMASK R/W 1'b1 Interrupt mask of spi_txe_int
8 ENDMASK R/W 1'b1 Interrupt mask of spi_end_int
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oz 4FR BURR SHE A
76 RSVD
5 FERINT R 1’b0 SPI TX/RX FIFO error interrupt, auto-cleared when FIFO

overflow/underflow error flag is cleared

4 TXUINT R 1'b0 SPI slave mode TX underrun error flag, triggered when TXD

is not ready during transfer in slave mode

3 STOINT R 1'b0 SPI slave mode transfer time-out interrupt, triggered when

SPI bus is idle for a given value

2 RXFINT R 1b0 SPI RX FIFO ready (rx_fifo_cnt > rx_fifo_th) interrupt, auto-

cleared when data is popped

1 TXFINT R 1'b0 SPI TX FIFO ready (tx_fifo_cnt > tx_fifo_th) interrupt, auto-
cleared when data is pushed

0 ENDINT R 1’b0 SPI transfer end interrupt, shared by both master and slave
mode

Master mode: Triggered when the final frame is transferred

Slave mode: Triggered when CS_n is de-asserted

9.4.3 spi_bus_busy

Hidik: 0x4000a208

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD BUS
BUSY
iz HR BUR HAifE ik
31:1 RSVD
0 BUSBUSY R 1’b0 Indicator of SPI bus busy
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9.4.4 spi_prd_0

Hihik: 0x4000a210

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PRDPH1 PRDPHO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRDP PRDS
(a ey IR HEAfE ik
31:24 PRDPH1 R/W 8'd15 Length of DATA phase 1 (please refer to "Timing” tab)
23:16 PRDPHO R/W 8'd15 Length of DATA phase 0 (please refer to "Timing” tab)
15:8 PRDP R/W 8'd15 Length of STOP condition (please refer to "Timing” tab)
7:0 PRDS R/W 8'd15 Length of START condition (please refer to "Timing” tab)
9.4.5 spi_prd_1
Hodik: 0x4000a214
31‘30‘29‘28’27 26 25‘24’23‘22‘21‘20’19‘18‘17‘16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD PRDI
£z B LR KAl ik
31:8 RSVD
7:0 PRDI R/W 8'd15 Length of INTERVAL between frame (please refer to "Tim-
ing” tab)
9.4.6 spi_rxd_ignr
Huhk: 0x4000a218
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD RXDIGS
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RXDIGP

BL702/704/706 =% Fiit

183/ 370 @2021 Bouffalo Lab



http://www.bouffalolab.com/

Sl T

= BL702/704/706 27 F/ii}
Bouffalo Lab
iz ey i FLUIR K VAL:] ik
31:21 RSVD
20:16 RXDIGS R/W 5'd0 Starting point of RX data ignore function
15:5 RSVD
4:0 RXDIGP R/W 5'd0 Stopping point of RX data ignore function

9.4.7 spi_sto_value

Hiik: 0x4000a21c

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD STOV
fiz 2y i BLUR p=K AN Eiiipa
31:12 RSVD
11:0 STOV R/W 12’hFFF Time-out value for spi_sto_int triggering

9.4.8 spi_fifo_config_0

Hiik: 0x4000a280

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RFUF | RFOF | TFUF | TFOF | RFC TFC DMAR| DMAT
EN EN
(A AFK FUR HAfE ik

31:8 RSVD
7 RFUF R 1'b0 Underflow flag of RX FIFO, can be cleared by rx_fifo_clr
6 RFOF R 1b0 Overflow flag of RX FIFO, can be cleared by rx_fifo_clr
5 TFUF R 1'b0 Underflow flag of TX FIFO, can be cleared by tx_fifo_clr
4 TFOF R 1'b0 Overflow flag of TX FIFO, can be cleared by tx_fifo_clr
3 RFC w1icC 1’b0 Clear signal of RX FIFO

BL702/704/706 %% F it 184/ 370 @2021 Bouffalo Lab


http://www.bouffalolab.com/

BL702/704/706 Z25F- M}

Bouffalo Lab
£z 4R PR K VAL:] ik
2 TFC wW1C 1'b0 Clear signal of TX FIFO
1 DMAREN R/W 1'b0 Enable signal of dma_rx_req/ack interface
0 DMATEN R/W 1'b0 Enable signal of dma_tx_reg/ack interface
9.4.9 spi_fifo_config_1
Huht: 0x4000a284
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 25 24 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 17 16
RSVD RFTH RSVD TFTH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RFCNT RSVD TFCNT
fir Z4FR LR K DAL:] ik
31:26 RSVD
25:24 RFTH R/W 2'd0 RX FIFO threshold, dma_rx_req will not be asserted if tx_-
fifo_cnt is less than this value
23:18 RSVD
17:16 TFTH R/W 2'd0 TX FIFO threshold, dma_tx_req will not be asserted if tx_-
fifo_cnt is less than this value
15:11 RSVD
10:8 RFCNT R 3'd0 RX FIFO available count
7:3 RSVD
2:0 TFCNT R 3'd4 TX FIFO available count
9.4.10 spi_fifo_wdata
Huht: 0x4000a288
31‘30‘29‘28’27‘26‘25‘24’23‘22‘21‘20’19‘18‘17‘16
FWDATA
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FWDATA
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oz 4FR PR SHE A
31:0 FWDATA W X SPI FIFO write data

9.4.11 spi_fifo_rdata

Hidik: 0x4000a28c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FRDATA
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
FRDATA
iz FFK BURR HhifE fiiid
31:0 FRDATA R 32'h0 SPI FIFO read data
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10.1 4T

R R i #s (Universal Asynchronous Receiver/Transmitter, &% 75 4 UART) & —Fh b ik L4 as, 17
P75 MR AT AW L HE 22 et R 77 . BL70x 354 2 41 UART [ (UARTO #it UART1), iliidAic& DMA fifi
F, AT DLUSE IR s R B e E A

10.2 E=ZEHHE

o« AT 5B

o HOHR LK TT 3 B 5/6/7/8 LU

o IR EE R B 0.5/1/1.5/2 ks
o SRR N e

o ATGTIIRE R G L

« CHF LIN #hi (fitk BREAK/SYNC)
eSOt

. CHEFREE (RTSICTS)

o (P S g

 WJfit & MSB/LSB 11t 5 4%

o I/ 2 T 1 SR
* 128 AT RIEHE FIFO

o T F DMA 15
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10.3 IhgedR

10.3.1 HIERiEL

EH ) UART 385 BUE & hAR e A . Bihr . eI . (5B 4. BL70x 1 UART S v] ic B s . &
B RS G A7 AME IR, X LUHAE 2947 2% UTX_CONFIG #1 URX_CONFIG i & . — Wik i i~ s

8bit Single data length + Odd parity

\Start/bito X bit 1 X bit2X bit3X bit4Xbit5 XbitGX bit7X odd l Stop \Start/

10.1: UART %dEM& =%

B R G AL 5 1-bit, (E1EA T LLEECE <TXBCNTP> fil <CR_URX_BIT_CNT_P> szl 0.5/1/1.5/2 fir %
IR AR HSE, (S IR . BE A7 % 1T LUEE <TXBCNTD> f1 <RXBCNTD> fid B 4 5/6/7/8 £ 55, 4B AL
<TXPREN> Fl <RXPREN> i}, H#amis 7E5040 2 J5 i il — AL 7 AL 38 7 . <TXPRSEL> f1 <RXPRSEL> A T-i%#*
ARG AL o B AS A U 2 i N B AR B0 A HE AR B 2 P AR AR I R T . AR IR TR T R SR A4
AL 1 A BRA A, TN 05 RN 1. BRIV Ik W S arEdn s 1 AN E0R A, B
N1 RZN 0,

10.3.2 EAKRZEHE

10.3.3 Ef§fiR

UART A B/ 81J8: 96MHz PLL_CLK DL K FCLK. B8 i 43 45188 F T 5 B B db 4T 404, S8 5 72 A8 I 43 5 ok 3K
3l UART . 40~ Bfis:

96M
DLL ~__

Divider UART

/

FCLK T

hbn_uart_clk_sel

10.2: UART K
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10.3.4 BHFFRIETE

R 2 T BB A A7 4 UART_BIT_PRD K™ A BTl R, X FF A7 8105 16 ALK 16 A270 A B RX 5 TX,
B RX 5 TX HIPE4F R ik T 8, 1% 16 MEF @ HAH, AXXWF: HEEE = UART 4P/ (16 12 7%
+1) Bl 16 f7 R4 = UART WHEP/EREER-1 1% 16 A7 R SO LU UART B8 251405 i R E 2207 98 BT 45 21 13
fHo BT 16 AL R B AME A 65535, Frlh UART SCHRFHUS/N RN UART B £1/65536. UART SCRFI1) & KB FF
#H 10Mbps. 7£ UART X R #AT RFF 20T, 2 JextBdmist T g, Koy b EiliEs. N5 Bk 16 7 R
B0 (A B ZVEAT RFE,  IX AR AN R e 2 PR RS R (R R A %), DAORFF LR B e 22 Al KR T
RIGESHERE . SRR~ B R

pol 1

833 . __Stop

Start 833

833
Baud rate: 115200 = 96M/833

Sampling Time 5000 10000

Start | 10000
10000

Baud rate: 9600 = 96M/10000

K] 10.3: UART RFEH K

10.3.5 Li%Xz%

RIEMAE—A 128 E A KIE FIFO, FSRAFBAE RIEIEHE . BT LLEd APB M4'S TX FIFO, ] L@
DMA B EHEMAN TX FIFO. 4R IEEREM M B, FIFO FhiEmutBdE £\ TX 5l . ekl blik#kiEid DMA
a APB & ZRix B Fh 7 SO HdiE B N TX FIFO. B fFn] LUl il %57 47 %% UART_FIFO_CONFIG_1 [f1fz <TFICNT> £ if]
TX FIFO 42 n] 723 [ THEUE RAS B AR B PPIRAS . RIEEE I H HHig1T (FreeRun) BT

« WERBEATTE B HZ1T (FreeRun) i, 24 A 7115 BHE 8 KN AORAT AL LI A rh i, SR B4k 8
T U] G P A e AR A RE A

« WAITE B HizfT (FreeRun) KX, W2 TX FIFO BAFEERERS, KiAGM ot kik, ABINKIETF TS
FRERKEMA L.
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0

i

10.3.6 3=

I,

P g B — A 128 FA L FIFO, FSRAFBER SIS . Bk mr Ll it 3547 % UART_FIFO_CONFIG_1 [
£ <RFICNT> 7] RX FIFO A] AR THEUE R A SRS RS . T 738 URX_RTO_TIMER ik 8 £ fH T ¥ &
—MEYGER TR, B e A R B ER, S ki, %7774 URX_CONFIG [#f7 <DEGEN> Al
<DEGCNT> Tl £ BRIThBE A B I PR, HauHA02E UART B2 BT FIIEI 5, UART 24530 % 24 vh 52 JiF
T TIRAA B BRI e R, SRJ5 PR I% 2R F

10.3.7 BFEEFRKEN

UART L SCHF H SR R AN, A 73 i, —Fh s A, — PR [ e w40, A% 4% URX_CONFIG
({17 <ABREN> ST IR, X PRI # = /a

i A

ST FT R B AT & A5, UART M2 i BOR A0 58 4 i b 8, b7 S B9 S N 74 STS_URX -
ABR_PRD 11 16 A7 F AT SRR, R e B B 08 670 1 B B el 43 2 IE A 3R, 40 LSB-FIRST
T0x01’.

[ 5 AR

ZIEAR, UART BEERAE TGRS AL 58 24 (e B, 23 4kl iH BUS 2R 80 A 1 i B, JF SR e AR L, it BF
FAIE VPR ZETLE N, WEES AN, SN 28 7. Bk, R TE LSB-FIRST i 2 & 12 7' 0x55/'0xD5’
5 MSB-FIRST I " OXAATOXAB’ Itf, UART BEb A 2R B i o 95 24 Hh A I S Bt B0 5 A\ %5 77 4% STS_URX_ABR_-
PRD 15 16 Az, W1~ EIfR:

S

1001 1002 1001 Stop Bit

Start Bit 1005 1003 1002

0x55

10.4: UART [ & 77515 G

B F R —RAPIB R, UART | UART_CLK £ aa 7 FI47 %6 1000, 25 A7 R4 % N 1001, Hai—4Ar%E L
FEIAHEIT 4 A UART_CLK, M UART £x4k4E i+ 8058 =107, %5 =147~ 1005, Sitttafis 2z s 4, Mg mAET, %
WEEF. UART SR UCEBERALIET 6 ALAL5E S e i k4T HL

TSR RN RORF R A AR Pebh A = Pl (16 A diE +1)
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10.3.8 REMENE
UART 32 £F CTS/RTS Jy Uil fFii s, CABS I FIFO B AIEdE BT oRA KA £k Am s &R~ Eps:

TX TX
RX RX
. CTS CTS
Chip Other
RTS RTS

K 10.5: UART @3t 5 &

A f AR T RERS , 55 RTS R HLTRoRTE RIS Uy &8s, RTS Jyre i P 2amal kit Uy v b $oe A iz
H2| RTS KB KT AIE AR F AT PR T 3o

2172 URX_CONFIG [ffii <RTSSWM> %F 0: 34 RX FIFO F R A% 8/N T4 T 1 # A fisE RTS KIHEF.

* 74 URX_CONFIG [)fii <RTSSWM> 5T 1. 1] LU L B %7 474 URX_CONFIG [1)fi <RTSSWV> 3% RTS
(1 LS

I AL E 7% UTX_CONFIG RIfiL <CTSEN>, mJLMEERE TX CTS. HJig& il Bl G5 CTS fimh), TX &Z1k
RIEHE, BIKNE] CTS P Kh Fak s kik.
10.3.9 LIN 1&gk
PR TAT A LIN A& 5 Rk, A] DU iR B <TXLINEN> Ski% i al kg (BREAK) #2467 LL K [F2E (SYNC) #2447, 6]
FEAZ AL 1) 58 i B <TXBCNTB> g . 1 4350 ge 550 ) LIN A% sst, WA DLEE AL E <RXLINEN> SRAs i A g
PLCA S R RAAT,  FRAE RS AT A% A R i fi & 6k B2 ) o 1B <RLSEINT >,
10.3.10 DMA EHiitE=
UART 3 DMA &=, i %8 X 75 2l it 29 77 28 UART_FIFO_CONFIG_1 47 <TFITH> A1 <RFITH> 435Il #%
H TX M RX FIFO EIME, 4z E G, UART 2% TX/RX FIFO #H47#:a, — H TX/RX [ FIFO A F i ik
FHEEMBIE, B DMA IER, DMA SR @ BHEMZE TX FIFO o RXFIFO F#H .
10.3.11 UART Hltf
UART & F & FIhmiss], LT JUR R Wi

o TX st o b W

o RX a4t g iy

o TX FIFO i3k H
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RX FIFO i3k rf b

RX A} A iy

TX FIFO i H o

RX FIFO % H H

RX A5 {H 5 56 85 1% v

RX LIN #:tE 4247 (SYNC Field) 4 ig i

TX 1 RX 7] L@ %5772 UTX_CONFIG #i1 URX_CONFIG i 16 720 Ml B — MER K, 2L r 35
IRBXANBAER, a2l 5 M) TXIRX AR 4Es R i TX/RX FIFO iR Wi 2 £ FIFO A F -5 K T 27 17 2%
UART_FIFO_CONFIG_1 " fr i € WA I fili A, 4254 R Zh brbr o B 3hiE k. RX N bl
R T I 1 PR AR A WA A I ik A, T RX A3 A AR B 1 v W 2 AR AR FE B AR B A I . 2R TXIRX FIFO kA4 T |E
REEE R R, Sflont SRR T, 24 FIFO iRz TFICLR/RFICLR # & 1 I, XM FIFO &4 4s, [FIN s
bR S BB . 248 A LIN B0, BB (SYNC Field) 4K BB A 0x55, Ptk 24432 e 1) 1) 58 JE 0x55 i,

B fi s R A AL R PR T . W PUIEIS 5 47 2% UART_INT_STS & & IWRIRAES,

RLIALE 1 5B

10.4 FiFa5imit

L A A7 2% UART_INT_CLEAR #f

e ik

utx_config UART TX configuration register
urx_config UART RX configuration register
uart_bit_prd UART period control register
data_config UART data configuration register

utx_ir_position

UART TX ir position control register

urx_ir_position

UART RXir position control register

urx_rto_timer

RTO interrupt control register

uart_sw_mode

UART SW mode configuration register

uart_int_sts

UART interrupt status

uart_int_mask

UART interrupt mask

uart_int_clear

UART interrupt clear

uart_int_en

UART interrupt enable

uart_status

UART status control register

sts_urx_abr_prd

Auto baud detection control register

uart_fifo_config_0

UART FIFO configuration registerO
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2y i

ik

uart_fifo_config_1

UART FIFO configuration register1

uart_fifo_wdata

UART FIFO write data

uart_fifo_rdata

UART FIFO read data

10.4.1 utx_config

Hitik: 0x4000a000

31‘30‘29‘28’27‘26‘25‘24’23‘22‘21‘20’19‘18‘17‘16
TXLEN
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXBCNTP TXBCNTP TXBCNTD IRTX IRTX | TXPR | TXPR | TLIN FRM CTS EN
INV EN SEL EN EN EN EN
£z HFK LR KAl ik
31:16 TXLEN R/W 16°d0 Length of UART TX data transfer (Unit: character/byte)
(Don’t-care if cr_utx_frm_en is enabled)
15:13 TXBCNTP R/W 3'd4 UART TX BREAK bit count (for LIN protocol)
Note: Additional 8 bit times will be added since LIN Break
field requires at least 13 bit times
12:11 TXBCNTP R/W 2'd1 UART TX STOP bit count (unit: 0.5 bit)
10:8 TXBCNTD R/W 3d7 UART TX DATA bit count for each character
7 IRTXINV R/W 1'b0 Inverse signal of UART TX output in IR mode
6 IRTXEN R/W 1b0 Enable signal of UART TX IR mode
5 TXPRSEL R/W 1’b0 Select signal of UART TX parity bit
1: Odd parity
0: Even parity
4 TXPREN R/W 1’b0 Enable signal of UART TX parity bit
3 TLINEN R/W 1b0 Enable signal of UART TX LIN mode (LIN header will be
sent before sending data)
2 FRMEN R/W 1'b0 Enable signal of UART TX freerun mode (utx_end_int will
be disabled)
1 CTSEN R/W 1'b0 Enable signal of UART TX CTS flow control function
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iz ey i FLUIR K VAL:] ik
0 EN R/W 1'b0 Enable signal of UART TX function

Asserting this bit will trigger the transaction, and should be

de-asserted after finish

10.4.2 urx_config

Hikik: 0x4000a004

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RXLEN
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DEGCNT DEG RXBCNTD IRRX | IRRX | RXPR| RXPR| RLIN | RSVD | ABR EN
EN INV EN SEL EN EN EN
fir HFR BLBR BAE ik
31:16 RXLEN R/W 16'd0 Length of UART RX data transfer (Unit: character/byte)

urx_end_int will assert when this length is reached

15:12 DEGCNT R/W 4'd0 De-glitch function cycle count
11 DEGEN R/W 1'b0 Enable signal of RXD input de-glitch function
10:8 RXBCNTD R/W 3'd7 UART RX DATA bit count for each character
7 IRRXINV R/W 1'b0 Inverse signal of UART RX input in IR mode
6 IRRXEN R/W 1’b0 Enable signal of UART RX IR mode
5 RXPRSEL R/W 1'b0 Select signal of UART RX parity bit
1: Odd parity

0: Even parity

4 RXPREN R/W 1'b0 Enable signal of UART RX parity bit

3 RLINEN R/W 1'b0 Enable signal of UART RX LIN mode (LIN header will be
required and checked before receiving data)

2 RSVD

1 ABREN R/W 1b0 Enable signal of UART RX Auto Baud Rate detection func-
tion

0 EN R/W 1'b0 Enable signal of UART RX function
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10.4.3 uart_bit_prd

Hihik: 0x4000a008

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RBITPRD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TBITPRD
A R BURR BAE ik
31:16 RBITPRD R/W 16’d255 Period of each UART RX bit, related to baud rate
15:0 TBITPRD R/W 16'd255 Period of each UART TX bit, related to baud rate

10.4.4 data_config

Hitk: 0x4000a00c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD BIT
INV
fir B PR BAE iy
31:1 RSVD
0 BITINV R/W 1'b0 Bit-inverse signal for each data byte
0: Each byte is sent out LSB-first
1: Each byte is sent out MSB-first

10.4.5 utx_ir_position

Hitik: 0x4000a010

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
TXIRPP

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
TXIRPS
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iz ey i PR K VAL:] ik
31:16 TXIRPP R/W 16°d159 STOP position of UART TX IR pulse
15:0 TXIRPS R/W 16'd112 START position of UART TX IR pulse
10.4.6 urx_ir_position
Huhk: 0x4000a014
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RXIRPS
(A 4K FUR HEAfE ik
31:16 RSVD
15:0 RXIRPS R/W 16’d111 START position of UART RXD pulse recovered from IR sig-
nal
10.4.7 urx_rto_timer
Hbdk: 0x4000a018
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RXRTOVA
fir AR FLRR BAE jtipa
31:8 RSVD
7:0 RXRTOVA R/W 8'd15 Time-out value for triggering RTO interrupt (unit: bit time)
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10.4.8 uart_sw_mode

k. 0x4000a01c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RRV RRM TTV TT™M
(A ey FUR HEAfE ik
314 RSVD
3 RRV R/W 1b0 UART RX RTS output SW control value
2 RRM R/W 1'b0 UART RX RTS output SW control mode
1 TTV R/W 1’b0 UART TX TXD output SW control value
0 TT™ R/W 1'b0 UART TX TXD output SW control mode

10.4.9 uart_int_sts

Hitik: 0x4000a020

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RLSE | RFER | TFIN RPCE | RRTO | RFIN TFIN REIN | TEIN
INT INT INT INT
£z B BUBR SAiE it

31:9 RSVD
8 RLSEINT R 1'b0 UART RX LIN mode sync field error interrupt
7 RFERINT R 1’b0 UART RX FIFO error interrupt, auto-cleared when FIFO

overflow/underflow error flag is cleared

6 TFIN R 1’b0 UART TX FIFO error interrupt, auto-cleared when FIFO

overflow/underflow error flag is cleared

5 RPCEINT R 1’b0 UART RX parity check error interrupt
4 RRTOINT R 1'b0 UART RX Time-out interrupt
3 RFIN R 1'b0 UART RX FIFO ready (rx_fifo_cnt > rx_fifo_th) interrupt,

auto-cleared when data is popped
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£z 4R BUBR SAiE ity
2 TFIN R 1b0 UART TX FIFO ready (tx_fifo_cnt > tx_fifo_th) interrupt,

auto-cleared when data is pushed

1 REIN R 1'b0 UART RX transfer end interrupt (set according to cr_urx_-
len)

0 TEIN R 1'b0 UART TX transfer end interrupt (set according to cr_utx_-
len)

10.4.10 uart_int_mask

Hidik: 0x4000a024

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD RLSE | RFER | TFER | RPCE | RRTO | RFMS| TFMS | REMS| TEMS
MASK | MASK | MASK | MASK| MASK

i ey i BUR $=K A ik
31:9 RSVD
8 RLSEMASK R/W 1'b1 Interrupt mask of urx_Ise_int
7 RFERMASK R/W 1'b1 Interrupt mask of urx_fer_int
6 TFERMASK R/W 1'b1 Interrupt mask of utx_fer_int
5 RPCEMASK R/W 1'b1 Interrupt mask of urx_pce_int
4 RRTOMASK R/W 1'b1 Interrupt mask of urx_rto_int
3 RFMS R/W 1'b1 Interrupt mask of urx_fifo_int
2 TFMS R/W 1'b1 Interrupt mask of utx_fifo_int
1 REMS R/W 1b1 Interrupt mask of urx_end_int
0 TEMS R/W 1'b1 Interrupt mask of utx_end_int
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10.4.11 uart_int_clear

Hihik: 0x4000a028

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RLSE RSVD RPCE | RRTO RSVD RECL | TECL
CLR CLR CLR
fir B HLRR BAE jtipa
31:9 RSVD
8 RLSECLR wW1C 1’b0 Interrupt clear of urx_Ise_int
7:6 RSVD
5 RPCECLR wW1C 1'b0 Interrupt clear of urx_pce_int
4 RRTOCLR w1C 1'b0 Interrupt clear of urx_rto_int
3:2 RSVD
1 RECL w1C 1b0 Interrupt clear of urx_end_int
0 TECL w1C 1b0 Interrupt clear of utx_end_int

10.4.12 uart_int_en

Hihik: 0x4000a02c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RLSE | RFER | TFER | RPCE | RRTO | RFIF TFIF | REND | TEND
fiz HHK FLRR KL ik
31:9 RSVD
8 RLSE R/W 1b1 Interrupt enable of urx_Ise_int
7 RFER R/W 1'b1 Interrupt enable of urx_fer_int
6 TFER R/W 1'b1 Interrupt enable of utx_fer_int
5 RPCE R/W 1'b1 Interrupt enable of urx_pce_int
4 RRTO R/W 1b1 Interrupt enable of urx_rto_int
3 RFIF R/W 1'b1 Interrupt enable of urx_fifo_int
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2 TFIF R/W 1'b1 Interrupt enable of utx_fifo_int
1 REND R/W 1'b1 Interrupt enable of urx_end_int
0 TEND R/W 1'b1 Interrupt enable of utx_end_int

10.4.13 uart_status

Hiik: 0x4000a030

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RBB TBB
fir Z4FR LR SAiE ity
31:2 RSVD
1 RBB R 1'b0 Indicator of UART RX bus busy
0 TBB R 1'b0 Indicator of UART TX bus busy

10.4.14 sts_urx_abr_prd

Hihik: 0x4000a034

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
ABRPRD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ABRPRDS
i HFK LR K VAL] ik
31:16 ABRPRD R 16’d0 Bit period of Auto Baud Rate detection using codeword
0x55
15:0 ABRPRDS R 16'd0 Bit period of Auto Baud Rate detection using START bit
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10.4.15 uart_fifo_config_0

Hikik: 0x4000a080

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RFIU | RFIO | TFIU TFIO RFI TFI UDR ubT
CLR CLR EN EN
fir HFR HLRR BAE ik
31:8 RSVD
7 RFIU R 1'b0 Underflow flag of RX FIFO, can be cleared by rx_fifo_clr
6 RFIO R 1'b0 Overflow flag of RX FIFO, can be cleared by rx_fifo_clr
5 TFIU R 1'b0 Underflow flag of TX FIFO, can be cleared by tx_fifo_clr
4 TFIO R 1'b0 Overflow flag of TX FIFO, can be cleared by tx_fifo_clr
3 RFICLR wW1C 1b0 Clear signal of RX FIFO
2 TFICLR W1C 1'b0 Clear signal of TX FIFO
1 UDREN R/W 1b0 Enable signal of dma_rx_reqg/ack interface
0 UDTEN R/W 1'b0 Enable signal of dma_tx_reg/ack interface
10.4.16 uart_fifo_config_1
Huhk: 0x4000a084
31 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 23 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD RFITH RSVD TFITH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RFICNT TFICNT
(A B2 LR KAl ik
31 RSVD
30:24 RFITH R/W 7'do RX FIFO threshold, dma_rx_req will not be asserted if tx_-
fifo_cnt is less than this value
23 RSVD
22:16 TFITH R/W 7'do TX FIFO threshold, dma_tx_req will not be asserted if tx_-
fifo_cnt is less than this value
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oz 4FR BURR SHE A
15:8 RFICNT R 8'd0 RX FIFO available count
7:0 TFICNT R 8'd128 TX FIFO available count

10.4.17 uart_fifo_wdata

Hikik: 0x4000a088

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD UFIWD
A R BURR BAE ik
31:8 RSVD
7:0 UFIWD w X UART FIFO write data

10.4.18 uart_fifo_rdata

Hitk: 0x4000a08c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD UFIRD
fiz HFR BURR HAifE ik
31:8 RSVD
7:0 UFIRD R 8’h0 UART FIFO read data
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12C

11.1 &N

12C (Inter-Intergrated Circuit) & — MR AT S, (EH 2 ENZEN, HRERICERINERE . A S HEH — A
— IR E, R BT DA — AN RE SR BRI . A AN B A ENLER R, O A T LLod s A
DRAR T BB HIA . BL702 & —A 12C #2HIE EHL, 7 RIGACE slaveAddr. subAddr DALz A& e, J7f&
HMNB&IEE, 24t 2 4> word IRFER) fifo, $RALHWITIEE, FIHAEC DMA (AR Mk, m RGBS Bh A .

11.2 =E4FE

o XHFEMIEA

o XFFZ FHUBAFf R RE
o BB AT R I T R

11.3 IhEetmik
SIS

% 11.1: 12C 5| 4

B REY stk
12Cx_SCL SN 12C HATIB(E 5
12Cx_SDA LPNE Y 12C HATHRE 5
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11.3.1 EiIsAFIEFEH

B fEfr il BB R a5 25 1F (START condition) F-45, LAE1E21F (STOP condition) 4531 . JRaR 2514 A% 1k 54— &R |
EH=A, BRIERIB M G SO N T B RIT PR, 145 b2 F 5 10 3 B 18] A AL T 28 IR S

LIRS SCL N LTI SDA 724 — 1 K I FE P
{811 444 SCL JyrE S IN SDA P=A: —{% 2 1 H P4
W RERNT:

ey

w7

o TN\

START condition STOP condition

B 11.1: 12C #1124

11.3.2 HEREEHRER

A EE —A> 8 AN FHETT, 4R 7 AL AHLHIEAN 1 A2 T7 17 . Bl o EHUAGR sl i ENUITIS 28 1 A
AR 8 Az, 08 0 FonBidn h ENUAIE; O 1 WIS th BN, R ML BB (ACK), FEHHR
fefsea, ENURHZIEE S, BOERWT:

oy !
/!
SDA: 1\,
. : o
: ‘ |
. o
SCL: | 17\ s\ o\ [1-7\ 8\ Jo\ 17\ |8\ [o9\ | | |
| P
1Sy | | | || | |l | | | oo
START  ADDRESS RW  ACK DATA ACK DATA ACK STOP
condition condition

11.2: 12C HEALsmig =X

T RAE R AE I I P
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S | SLAVE ADDRESS |R/W| A | DATA| A | DATA |A/A | P

| |— data transferred —l

'0'(write) (n bytes + acknowledge)

A = acknowledge(SDA LOW)
A =not acknowledge(SDA HIGH)

from slave to master S = START condition
P = STOP condition

from master to slave

P 11.3: 2 RIEFIAFRU I 7

RO AL I

1

S | SLAVE ADDRESS |[R/'W| A | DATA| A | DATA| A | P

| |— data transferred —l

(read) (n bytes + acknowledge)

11.4: EHOR R (0 P2

11.3.3 {hik

2 12C BERAFEZAEHN, ATRE KA Z A EHLFEN S S &AL, L o AUE R EE ML R e A N LA
BURI 58 Bt T Rt i, R BN ZIR X i AR i), S5 R 26 e R A4 BE 55007 /3 3h & i -

TEARHIEFE R, BTA ENEB T 2AE SCL My i PR 2 SDA 25 B CFT AR M BTEMHET, 4 SDA H-FHTIHIA
I, s B ENL AL RN AT M5, M0 B SDA HP AN R ENUR 25 b, el HAt AL 58 Bl 4 dam -

P AL I I A e O 8 sh AP L R s s B T
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-———

e

master 1 loses arbitration
DATA 1 # SDA

SCL

/o

(WA

11.4 12C B0 E

11.5: [AI AL S B B~ 5

12C F2h 2 B belk(bus clock) 1Mk, AT LAE belk B 8 it 3 aili b Sisb 3 . 271745 12C_PRD_DATA 7] DAXT H4f BL 1
I i o SAL B 120 BEHU AR R IE 7 A 4 DNBTBL, BB BE AR T R A R, RN B RAEA
R LB, 4 D RIFECL R PGE T i2c clock 734 2 4. LLInIAE belk 2 32M, 77 #% 12C_PRD_DATA #EAMi
i B BRIA LR (4 % OxOfOfOfOf, A4 12C HIRF&H 4TI A 32M/((15 + 1) * 4) = 500K, [F]FE, 75174 12C_PRD_START
A1 12C_PRD_STOP tH2x 45 0 kL 4 A Al 45 b A7 g e il o3 AR AL 3

11.5 12C L ERTE

11.5.1 BLEIN

© SR

© MBEE

o MBER A 4725 Hi bk

o MBER AP A7 A% K

o Bl CRIERT, OB R K e

A

s PRUSC, AR A HdiR)
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11.5.2 EE#REAL

12C SCHFERIEFABHIFD TAERA, 1788 PKTDIR Fon RIESE HBICRE, WHEN O, FRRIEPRE, BEN
i, FoRBCIRE .

11.5.3 Mg itk

FEARIE 12C (N, HEEAME— b, B 2R 7 A, M bl S N %7 47 4% SLVADDR,I2C 7£
W M b R IEH 2 2 00, SEBNAER 1AL, HERARAAN RO FIA .

11.5.4 MZ&EFFaSHhit

MBE % 2 A7 A bk 12C 5 BN R 45 A P A7 2R M0 B 3R A 1) 25 A7 Attt o K MR 45 25 A7 A Hh ik 5 O\ 25 A7 4 12C _-
SUB_ADDR, [AJff 75 Zof 257 17 4% SAEN B 1. Wik 5 /7 4% SAEN & 0, AB4 12C FEHUA LR 2 Bhich I & 25 77 25 4th
HEB.

11.5.5 NIRBFFHRMUHKE

W M5 A7 A LB K IR 1 T 5 N %577 %% SABC.

11.5.6 #IE

B S0R s T B RE BN &R EE, 5058 75 B MM &N . 2 12C KIEEER, 7 EE SR K L word
NEALE N 12C FIFO, KRiEHIEE FIFO 2 /Easthll 12C_FIFO_WDATA. 4 12C #2208, #2344k LL word
B 12C FIFO WP idiaise ok, FRUCEHEE FIFO 3743 btk 12C_FIFO_RDATA.

11.5.7 HIREKE

PR IR 1 5 N A7 2% PKTLEN.

11.5.8 {£RE(ES

F U EJURICE SRR, PR RS S AR 8 MEN 5 1, BB S8 3) 12C KRR T .
HEERREMAE A 0 i, 12C RIEHHE, EHRERE:

1. fedaf

N

- (B HUIE R 1 47 + 0) + ACK

w

. M F AR + ACK

N

1 FATEHE + ACK
5. 1 714 + ACK

6. fF1LAL
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ML EAREMELE N 1B, 12C SR, ENURIERRE:
1. s

2. (NBEHNEAEH 1 47 + 0) + ACK

3. MR ZF fras it + ACK

4. &G

5. (Mg bk 725 1 47 + 1) + ACK

6. 1 74l + ACK

7.1 FHHEE + ACK

8. fF1EAL

11.6 FIFO &18

I2C FIFO R 2 4 word, 12C KiEFHUL A4~ RX FIFO #1 TX FIFO. 2772 RFICNT %< RX FIFO & £ /b
Kot (B4 word) T E L. 29179 TFICNT %7~ TX FIFO i 4 % /b 45 1a] (847 Word) AJ 5 A .

I2C FIFO AR%:

* RXFIFO underflow: %4 RX FIFO 3R g s B e B e sl N i), 4k RX FIFO FRistu s, #4748 RFIU &
L EERA

« RX FIFO overflow: 34 12C #2045 B3] RX FIFO f#) 2 4> word #73HI 5, EXA 3HL RX FIFO HIEH K, 12C
PRI RN, 278 RFIO S # B A7

« TX FIFO underflow: 24[7] TX FIFO HHIE N KN B BCE 1 12C 85K PKTLEN, JfH &% A #iidE
JkEEIHN TX FIFO HHEf, #4748 TFIU S0 &7

» TX FIFO overflow: 24 TX FIFO 1] 2 4~ word #3535, # TX FIFO FFEERA KB &2 87, FkmE TX FIFO
IR NEUE, A 7R TFIO &4 B AL

11.7 $&tcFFH DMA

12C AT A DMA 347 $08 i1 & 16 fndzlic. K DTEN & 1, WJFfG DMA K%M, N 12C Srficlfi@iE/s, DMA 2
B HE NAEME X L4572 12C_FIFO_WDATA %72 . % DREN # 1, JF /5 DMA B, A 12C HiclifEiE s,
DMA 244 12C_FIFO_RDATA 75475 AR £ 5 247 X o 12C BEERLAEH DMA B, #3550 B DMA H 3
SRS, ATHE CPU HEEE S A 12C TX FIFO & M 12C RX FIFO HhistBUE ¥ .
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11.7.1 DMA % iX77%
1. B B iS5 hr 8N i2c_configlPKTDIR] 4 0
2. Wi B Mgk i2c_config[SLVADDR]

3. A ML TR, AL E & 2777 25 ikt i2c_sub_addr. M2 77 25 Hiht K FF i2c_config[SABC], Ft
B NG F e b GEAL i2c_config[SAEN] A 1

4. WE RIEBHENKE i2c_config[PKTLEN]
5. ffifit DMA iUk i%, # ' i2¢c_fifo_config_O[DTEN] A4 1
6. AL E DMA 5t 55K £ DMA_CxControl[TS] (x=0~7)

7. KiE DMA JiHli i DMA_CxSrcAddr. %4 52 i DMA_CxControl[STW].burst /s DMA_CxControl[SBS], ¥ DMA -
CxControl[SI] & 1 JF 5 bk B 3 2 A=K

8. ii & DMA H fiisi- DMA_CxDstAddr & i2¢c_fifo_wdata. ¥i# % % DMA_CxControl[DTW] 24 32 Al burst A7)
DMA_CxControl[DBS], ¥ DMA_CxControl[DI] i& Z 2% bk 5h 2 =

9. f##E DMA

10. Fit & i2c_config]MEN] v 1 f#ifit 12C

11.7.2 DMA ZEUGRIE
1. BLE S HrEA i2c_config[PKTDIR] H 1
2. Wi E Mg HE i2¢c_config[SLVADDR]

3. WA M T A b, DB & 2577 25 Lkt i2¢_sub_addr. M &2 77 2 it K ¥ i2c_config[SABC], it
B B A7 A Hi A BEAT i2¢_config[SAEN] 2 1

4. BEEBWEFER K i2c_config[PKTLEN]
5. {fhE DMA #ifk, % & i2c_fifo_config O[DREN] A 1
7. Bl E DMA &35 K 2 DMA_CxControl[TS] (x=0~7)

8. ILE DMA it DMA_CxSrcAddr 4 i2c_fifo_rdata. %4} % % DMA_CxControl[STW] & 32 F burst X/)» DMA_-
CxControl[SBS], ¥ DMA_CxControl[SI] i Z2% H #uhl [ 55 B b =

7. LB DMA H ¥l DMA_CxDstAddr. %3 % 2 DMA_CxControl[DTW]. burst X/ DMA_CxControl[DBS],
DMA_CxControl[DI] & 1 JF 3 #uhik 4 3h Z s

9. fiife DMA

10. Fit & i2c_config]MEN] v 1 f#ifit 12C
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11.8 chitf

12C AFE LR JUFF A B :

+ [2C_TRANS_END_INT: 12C f&#i45 i ke

11.9 FEFEHA

I2C_TX_FIFO_READY_INT: 24 12C TX FIFO £5 % % il u] Fi THEAE I, fi S v
I2C_RX_FIFO_READY_INT: 34 12C RX FIFO Ut 25k, i & o i
I2C_NACK_RECV_INT: 34 12C Bkl F] NACK JIRZS, filt & iy
[2C_ARB_LOST_INT: 12C ff#k Z by

12C_FIFO_ERR_INT: 12C FIFO ERROR 1 lff

H K fiik

i2¢_config I12C configuration register
i2c_int_sts 12C interrupt status
i2c_sub_addr I12C sub-address configuration
i2c_bus_busy I12C bus busy control register
i2c_prd_start I12C length of start phase
i2c_prd_stop 12C length of stop phase
i2c_prd_data 12C length of data phase

i2c_fifo_config 0

I12C FIFO configuration register0

i2¢_fifo_config_1

12C FIFO configuration register1

i2c_fifo_wdata

12C FIFO write data

i2c_fifo_rdata

12C FIFO read data
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11.9.1 i2c_config

Hikik: 0x4000a300

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DEGCNT RSVD PKTLEN
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD SLVADDR RSVD SABC SAEN | SCLS | DEG PKT MEN
EN EN DIR

fir B HLRR BAE jtipa
31:28 DEGCNT R/W 4'd0 De-glitch function cycle count
27:24 RSVD
23:16 PKTLEN R/W 8'd0 Packet length (unit: byte)
15 RSVD
14:8 SLVADDR R/W 7'd0 Slave address for 12C transaction (target address)
7 RSVD
6:5 SABC R/W 2'd0 Sub-address field byte count

2'd0: 1-byte, 2'd1: 2-byte, 2’'d2: 3-byte, 2'd3: 4-byte

4 SAEN R/W 1b0 Enable signal of 12C sub-address field

3 SCLSEN R/W 1'b1 Enable signal of 12C SCL synchronization, should be en-
abled to support Multi-Master and Clock-Stretching
(Normally should not be turned-off)

2 DEGEN R/W 1'b0 Enable signal of 12C input de-glitch function (for all input
pins)
1 PKTDIR R/W 1'b1 Transfer direction of the packet

1’b0: Write; 1’b1: Read

0 MEN R/W 1'b0 Enable signal of 12C Master function
Asserting this bit will trigger the transaction, and should be

de-asserted after finish
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11.9.2 i2c_int_sts

Hikik: 0x4000a304

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD FER ARB NAK RXF TXF END RSVD ARB NAK RSVD END
EN EN EN EN EN EN CLR CLR CLR
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD FER ARB NAK RXF TXF END RSVD FER ARB NAK RXF TXF END
MASK | MASK| MASK| MASK| MASK| MASK INT INT INT INT INT INT
fir B BLIR XL ik
31:30 RSVD
29 FEREN R/W 1'b1 Interrupt enable of i2¢_fer_int
28 ARBEN R/W 1b1 Interrupt enable of i2c_arb_int
27 NAKEN R/W 1'b1 Interrupt enable of i2c_nak _int
26 RXFEN R/W 1'b1 Interrupt enable of i2c_rxf_int
25 TXFEN R/W 1'b1 Interrupt enable of i2c_txf_int
24 ENDEN R/W 1'b1 Interrupt enable of i2c_end_int
23:21 RSVD
20 ARBCLR w1C 1b0 Interrupt clear of i2c_arb_int
19 NAKCLR wW1C 1'b0 Interrupt clear of i2c_nak_int
18:17 RSVD
16 ENDCLR w1C 1’b0 Interrupt clear of i2c_end_int
15:14 RSVD
13 FERMASK R/W 1'b1 Interrupt mask of i2c_fer_int
12 ARBMASK R/W 1'b1 Interrupt mask of i2c_arb_int
11 NAKMASK R/W 1b1 Interrupt mask of i2¢c_nak_int
10 RXFMASK R/W 1'b1 Interrupt mask of i2c_rxf_int
9 TXFMASK R/W 1'b1 Interrupt mask of i2c_txf_int
8 ENDMASK R/W 1'b1 Interrupt mask of i2c_end_int
7:6 RSVD
5 FERINT R 1’b0 12C TX/RX FIFO error interrupt, auto-cleared when FIFO
overflow/underflow error flag is cleared
4 ARBINT R 1'b0 12C arbitration lost interrupt
3 NAKINT R 1'b0 I12C NACK-received interrupt
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£z 4R PR K VAL:] ik

2 RXFINT R 1b0 12C RX FIFO ready (rx_fifo_cnt > rx_fifo_th) interrupt, auto-
cleared when data is popped

1 TXFINT R 1'b0 12C TX FIFO ready (tx_fifo_cnt > tx_fifo_th) interrupt, auto-
cleared when data is pushed

0 ENDINT R 1'b0 I12C transfer end interrupt

11.9.3 i2c_sub_addr

Hitik: 0x4000a308

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
SUBAB3 SUBAB2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SUBAB1 SUBABO
fir ey i BUR X DAL:] ik
31:24 SUBAB3 R/W 8'd0 12C sub-address field - byte[3]
23:16 SUBAB2 R/W 8'd0 I12C sub-address field - byte[2]
15:8 SUBAB1 R/W 8'd0 I12C sub-address field - byte[1]
7:0 SUBABO R/W 8'd0 12C sub-address field - byte[0] (sub-address starts from this
byte)

11.9.4 i2c_bus_busy

Hidik: 0x4000a30c

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD BUSY | BUSY
CLR
fir B HLRR =X iy
31:2 RSVD
1 BUSYCLR w1C 1'b0 Clear signal of bus_busy status, not for normal usage (in
case 12C bus hangs)
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0 BUSY R 1'b0 Indicator of 12C bus busy

11.9.5 i2c_prd_start

Hidik: 0x4000a310

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PRDSPH3 PRDSPH2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRDSPH1 PRDSPHO
fir AR HLRR BAE jtipa
31:24 PRDSPH3 R/W 8'd15 Length of START condition phase 3
23:16 PRDSPH2 R/W 8'd15 Length of START condition phase 2
15:8 PRDSPH1 R/W 8'd15 Length of START condition phase 1
7:0 PRDSPHO R/W 8'd15 Length of START condition phase 0

11.9.6 i2c_prd_stop

Hihik: 0x4000a314

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PRDPPH3 PRDPPH2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRDPPH1 PRDPPHO
fir AR FUIR KA ik
31:24 PRDPPH3 R/W 8'd15 Length of STOP condition phase 3
23:16 PRDPPH2 R/W 8'd15 Length of STOP condition phase 2
15:8 PRDPPH1 R/W 8'd15 Length of STOP condition phase 1
7:0 PRDPPHO R/W 8'd15 Length of STOP condition phase 0
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11.9.7 i2c_prd_data

Hihik: 0x4000a318

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PRDDPH3 PRDDPH2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRDDPH/1 PRDDPHO
(A ey IR HEAfE ik
31:24 PRDDPH3 R/W 8'd15 Length of DATA phase 3
23:16 PRDDPH2 R/W 8'd15 Length of DATA phase 2
15:8 PRDDPH1 R/W 8'd15 Length of DATA phase 1
Note: This value should not be set to 8'd0, adjust source
clock rate instead if higher 12C clock rate is required
7:0 PRDDPHO R/W 8'd15 Length of DATA phase 0
11.9.8 i2c_fifo_config_0
Hudik: 0x4000a380
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RFIU RFIO | TFIU TFIO RFI TFI DREN | DTEN
CLR CLR
(A HFK LR KAl ik
31:8 RSVD
7 RFIU R 1'b0 Underflow flag of RX FIFO, can be cleared by rx_fifo_clr
6 RFIO R 1'b0 Overflow flag of RX FIFO, can be cleared by rx_fifo_clr
5 TFIU R 1'b0 Underflow flag of TX FIFO, can be cleared by tx_fifo_clr
4 TFIO R 1'b0 Overflow flag of TX FIFO, can be cleared by tx_fifo_clr
3 RFICLR wW1C 1'b0 Clear signal of RX FIFO
2 TFICLR w1C 1b0 Clear signal of TX FIFO
1 DREN R/W 1'b0 Enable signal of dma_rx_req/ack interface
0 DTEN R/W 1’b0 Enable signal of dma_tx_reg/ack interface
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11.9.9 i2c_fifo_config_1

Hikik: 0x4000a384

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD RFI RSVD TFI
TH TH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RFICNT RSVD TFICNT
fir B BLBR BAiE ik
31:25 RSVD
24 RFITH R/W 1’d0 RX FIFO threshold, dma_rx_req will not be asserted if tx_-
fifo_cnt is less than this value
23:17 RSVD
16 TFITH R/W 1'd0 TX FIFO threshold, dma_tx_req will not be asserted if tx_-
fifo_cnt is less than this value
15:10 RSVD
9:8 RFICNT R 2'd0 RX FIFO available count
7:2 RSVD
1:0 TFICNT R 2'd2 TX FIFO available count
11.9.10 i2c_fifo_wdata
Huhk: 0x4000a388
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FIWD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FIWD
(0 B LR SAE ik
31:0 FIWD w X 12C FIFO write data
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11.9.11 i2c_fifo_rdata

k. 0x4000a38c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FIRD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
FIRD
fir BHR BUR ShifE i
31:0 FIRD R 32'h0 I12C FIFO read data
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12.1 BN

fikh 52 FE iR (Pulse width modulation, #% PWM) & — R ath 2] 7 3, HRAEAH AT AR PR 18 i it (A
o MOS IR X B, R SEHL VRS B MOS & G N 1R (1 2402, I A e T ok FLE Kt o SRR SCREAE R YR o
H AR AR SR A AR GRAFFAEE 2 FH Rl A RS R 80745 5 B0, FRL B EAT 42 101 ) — P AR 8 A UK, Tz
FIEMI G 85 TFocmdi. BRI HI S VF 2 i

12.2 FEHHE

o XHF 5 iEE PWM {554 K

o ZFhETEPJE AT IERE (R o <bclk>. SRR BN <xtal>. 12BN B <f32k>), FEAC 16-bit K Eh7 Siids
o BUTBRAE B E, B kb et

12.3 ThEeHk

12.3.1 FH$h 5454788

B PWM TH 088 I e RS HEE =M%, SRIEIT:

A. bclk - & F s 2 i b

B. XTAL - #MH dm RS B

C. f32k - &4t RTC W%

R TR % A 1 16-bit 73 ies, PWM i Eodfs LS A B A vh B s fr, fpgead — NS08 Wik AT
TR I — 1.
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12.3.2 fKhfF4 R

PWM WA TH s, i Bl Tl ioE A T IR(ESR P RN, PWM SO 1, 2 T8 E voE AT
IREZAM, PWM %ty 0, R EFR:

Period ===---

R ——
----1

Internal counter

AR R R U . N

PWM output

K 12.1: PWM EIEE

PWM [ )8 BA B PB4 e s, — N4 40 25k, — I eh sk .
40 S R B A A7 8% PWMn_CLK_DIV[15:0](n A 0~4) BT &, HTXF PWM HJR RS EF R4 T 5040

A A 57 252 ) Hh 27 7 28 PWMIn_PERIOD[15:0](n & 0~4) #H71% &, FATi&E PWM B—A 2 A4 BB
b FE WIZH R . B PWM & 1 =PWM P55 48/PWMn_CLK_DIV[15:0)/PWMn_PERIOD[15:0].

PWM 1) i 25 L HH I e R 28 J B AT S BB TR E o 35— DB & A7 4% PWMn_THRE1[15:0](n iy 0~4) AT &E,
ZANBRME A AE A PWMN_THRE2[15:0](n 2y 0~4) T E, PWM L STESE — AN BRME AR &, 755 /N REL
. B PWM (545 e =(PWMn_THRE2[15:0]-PWMn_THRE1[15:0])/PWMn_PERIOD[15:0].

Bl # PWM H8hELEEEN belk B 72MHz, =4 1kHz. 525 E 20% ) PWM 3%, M E . PWMn_CLK -
DIV[15:0]=2

PWMn_PERIOD[15:0]=72000000/2/1000=36000
PWMn_THRE1[15:0]=0

PWMn_THREZ2[15:0]=0+36000*20%=7200
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12.3.3 PWM Al
TR A PWM liE, A CABCE AT EUE, 2 PWM 4t )R RO B AN THEBUE RS, #7742 PWM il

® 121 LS

L7l SCRFI S A EE (n %S, H. 2 <= n <= 65535"2)
R /MHz

36 0% | 50% 100%

24 0% | 33.33%| 66.67%| 100%

18 0% | 25% 50% 75% 100%

144 | 0% | 20% 40% 60% 80% 100%

12 0% | 16.67%| 33.33%| 50% | 66.67%| 83.33%| 100%

10.29 | 0% | 14.29%| 28.57%| 42.86%| 57.14%| 71.43%| 85.71%| 100%

9 0% | 12.50%| 25% | 37.50%| 50% | 62.50%| 75% | 87.50%| 100%

8 0% | 1M1.11% | 22.22%| 33.33%| 44.44%| 55.56%| 66.67%| 77.78%| 88.89%| 100%

7.2 0% | 10% 20% 30% 40% 50% 60% 70% 80% | 90% | 100%

72/n 0/n 1/n 2/n 3/n 4/n 5/n 6/n 7/n 8/n 9/n oo n/n

12.4 FEHEmiA

e ik

pwm_int_config PWM interrupt configuration register

pwmO_clkdiv PWMO clock division configuration register

pwmO_thre1 PWMO first counter threshold configuration register
pwmO_thre2 PWMO sencond counter threshold configuration register
pwmO_period PWMO period setting register

pwmO_config PWMO configuration register

pwmO_interrupt PWMO interrupt register

pwm1_clkdiv PWM1 clock division configuration register

pwm1_thre1 PWMH1 first counter threshold configuration register
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e Eiiipa
pwm1_thre2 PWM1 sencond counter threshold configuration register

pwm1_period

PWM1 period setting register

pwm1_config

PWM1 configuration register

pwm1_interrupt

PWM1 interrupt register

pwm2_clkdiv PWM2 clock division configuration register
pwm2_thre1 PWM2 first counter threshold configuration register
pwm?2_thre2 PWM2 sencond counter threshold configuration register

pwm2_period

PWM2 period setting register

pwm2_config

PWM2 configuration register

pwm2_interrupt

PWM2 interrupt register

pwm3_clkdiv PWM3 clock division configuration register
pwm3_thre1 PWMS3 first counter threshold configuration register
pwm3_thre2 PWM3 sencond counter threshold configuration register

pwm3_period

PWM3 period setting register

pwm3_config

PWM3 configuration register

pwm3_interrupt

PWMa3 interrupt register

pwm4_clkdiv PWM4 clock division configuration register
pwm4_thre1 PWM4 first counter threshold configuration register
pwm4_thre2 PWM4 sencond counter threshold configuration register

pwm4_period

PWM4 period setting register

pwm4_config

PWM4 configuration register

pwmé4 _interrupt

PWM4 interrupt register
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12.4.1 pwm_int_config

Hihik: 0x4000a400

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD INTCLR RSVD INTSTS
(a ZHR IR SAME ik
31:14 RSVD
13:8 INTCLR W 6'd0 PWM channel interrupt clear
7:6 RSVD
5:0 INTSTS R 6'd0 PWM channel interrupt status
12.4.2 pwmO_clkdiv
Huht: 0x4000a420
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CLKDIV
£z B LR ShiE ity
31:16 RSVD
15:0 CLKDIV R/W 16°'b0 PWM clock division
12.4.3 pwmO0_thre1
Hbhk: 0x4000a424
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
THRE1
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£z 4R PR SAiE ity
31:16 RSVD
15:0 THRE1 R/W 16’b0 PWM first counter threshold, can’t be larger that pwm_thre2
12.4.4 pwmO0_thre2
Huhk: 0x4000a428
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
THRE2
( ZHR IR SAME ik
31:16 RSVD
15:0 THRE2 R/W 16'd0 PWM sencond counter threshold, can’t be smaller that
pwm_thre1
12.4.5 pwm0_period
Hbdk: 0x4000a42c
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PERIOD
fir B i BLBR SALE Fik
31:16 RSVD
15:0 PERIOD R/W 16’d0 PWM period setting
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12.4.6 pwm0_config

Huhk: 0x4000a430
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD STOP | STOP SW SwW STOP | OUT CLKSEL
STA | EN | MODE| FVAL | MODE| INV
fir B i BLBR SALE ik
31:8 RSVD
7 STOPSTA R 1’b0 PWM stop status
6 STOPEN R/W 1b0 PWM stop enable
5 SWMODE R/W 1'b0 PWM SW Mode setting
4 SWFVAL R/W 1'b0 PWM SW Mode force value
3 STOPMODE R/W 1’b1 PWM stop mode, 1’b1 - graceful ; 1’b0 - abrupt
2 OUTINV R/W 1b0 PWM invert output mode
1:0 CLKSEL R/W 2'd0 PWM clock source select, 2’b00-xclk ; 2’b01-bclk ; others-
f32k_clk
12.4.7 pwmO0_interrupt
Huhk: 0x4000a434
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD INT
EN
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
INTPECN
fir B i BLBR SALE it
31:17 RSVD
16 INTEN R/W 1’b0 PWM interrupt enable
15:0 INTPECN R/W 16’d0 PWM interrupt period counter threshold
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12.4.8 pwm1_clkdiv

Hikik: 0x4000a440

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CLKDIV
(a ey IR HEAfE ik
31:16 RSVD
15:0 CLKDIV R/W 16'b0 PWM clock division
12.4.9 pwm1_thre1
Hihk: 0x4000a444
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
THRE1
£z B HLRR HAfE it
31:16 RSVD
15:0 THRE1 R/W 16’b0 PWM first counter threshold, can’t be larger that pwm_thre2
12.4.10 pwm1_thre2
Huht: 0x4000a448
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
THRE2
L HHK HLRR SEALME iy
31:16 RSVD
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15:0 THRE2 R/W 16'd0 PWM sencond counter threshold, can’'t be smaller that
pwm_thre1

12.4.11 pwm1_period

Hidik: 0x4000ad4c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
PERIOD
fir HHK BLIR HAfE Eiiipay
31:16 RSVD
15:0 PERIOD R/W 16’d0 PWM period setting

12.4.12 pwm1_config

Hidik: 0x4000a450

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD STOP | STOP | SW SwW STOP | OUT CLKSEL
STA EN MODE| FVAL | MODE| INV

fir ey i FLR XA ik
31:8 RSVD

7 STOPSTA R 1'b0 PWM stop status
6 STOPEN R/W 1'b0 PWM stop enable
5 SWMODE R/W 1’b0 PWM SW Mode setting
4 SWFVAL R/W 1’b0 PWM SW Mode force value
3 STOPMODE R/W 1'b1 PWM stop mode, 1’b1 - graceful ; 1’b0 - abrupt
2 OUTINV R/W 1’b0 PWM invert output mode
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1:0 CLKSEL R/W 2’d0 PWM clock source select, 2’b00-xclk ; 2’'b01-bclk ; others-
f32k_clk

12.4.13 pwm1_interrupt

Hihik: 0x4000a454

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD INT
EN
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
INTPECN
fir B2 HLPR VAL ik
31:17 RSVD
16 INTEN R/W 1'b0 PWM interrupt enable
15:0 INTPECN R/W 16°d0 PWM interrupt period counter threshold

12.4.14 pwm2_clkdiv

Hidik: 0x4000a460

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CLKDIV
fir HR BUR HAifE Eiiipay
31:16 RSVD
15:0 CLKDIV R/W 16’b0 PWM clock division
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12.4.15 pwm2_thre1

Hikik: 0x4000a464

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
THRE1
(a ZHR IR SAME ik
31:16 RSVD
15:0 THRE1 R/W 16’b0 PWAM first counter threshold, can’t be larger that pwm_thre2
12.4.16 pwm2_thre2
Huhk: 0x4000a468
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
THRE2
£z HFR BLBR BAE it
31:16 RSVD
15:0 THRE2 R/W 16'd0 PWM sencond counter threshold, can’t be smaller that
pwm_thre1
12.4.17 pwm2_period
Huht: 0x4000a46¢
31 ‘ 30 ‘ 29 ‘ 28 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PERIOD
fir B BUBR SAE iy
31:16 RSVD
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£z 4R BUBR SAiE ity
15:0 PERIOD R/W 16°d0 PWM period setting
12.4.18 pwm2_config
Hihk: 0x4000a470
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD STOP | STOP SW SwW STOP | OUT CLKSEL
STA EN MODE| FVAL | MODE| INV
fir HFR BLBR =X ity
31:8 RSVD
7 STOPSTA R 1'b0 PWM stop status
6 STOPEN R/W 1’b0 PWM stop enable
5 SWMODE R/W 1’b0 PWM SW Mode setting
4 SWFVAL R/W 1'b0 PWM SW Mode force value
3 STOPMODE R/W 1'b1 PWM stop mode, 1’b1 - graceful ; 1’b0 - abrupt
2 OUTINV R/W 1’b0 PWM invert output mode
1:0 CLKSEL R/W 2’d0 PWM clock source select, 2’b00-xclk ; 2’'b01-bclk ; others-
f32k_clk
12.4.19 pwm2_interrupt
Huhk: 0x4000a474
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD INT
EN
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
INTPECN
fir HFR BUBR =X ity
31:17 RSVD
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16 INTEN R/W 1’b0 PWM interrupt enable
15:0 INTPECN R/W 16'd0 PWM interrupt period counter threshold

12.4.20 pwm3_clkdiv

Hikik: 0x4000a480

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CLKDIV
fir BHR BUR HhifE g
31:16 RSVD
15:0 CLKDIV R/W 16’b0 PWM clock division

12.4.21 pwm3_thre1

Hidik: 0x4000a484

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
THRE1
fir HFR HLRR BAE ik
31:16 RSVD
15:0 THRE1 R/W 16’b0 PWM first counter threshold, can’t be larger that pwm_thre2
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12.4.22 pwm3_thre2

Hihik: 0x4000a488

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
THRE2

A R BURR BAE ik

31:16 RSVD

15:0 THRE2 R/W 16'd0 PWM sencond counter threshold, can’t be smaller that

pwm_thre1

12.4.23 pwm3_period

Hidik: 0x4000a48c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PERIOD
fiz B BLIR VAL Eiiipay
31:16 RSVD
15:0 PERIOD R/W 16’d0 PWM period setting

12.4.24 pwm3_config

Hidik: 0x4000a490

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD STOP | STOP | SW SwW STOP | OUT CLKSEL
STA EN MODE| FVAL | MODE| INV
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£z 4R PR SAiE ity
31:8 RSVD
7 STOPSTA R 1'b0 PWM stop status
6 STOPEN R/W 1'b0 PWM stop enable
5 SWMODE R/W 1b0 PWM SW Mode setting
4 SWFVAL R/W 1'b0 PWM SW Mode force value
3 STOPMODE R/W 1'b1 PWM stop mode, 1’b1 - graceful ; 1’b0 - abrupt
2 OUTINV R/W 1'b0 PWM invert output mode
1:0 CLKSEL R/W 2'd0 PWM clock source select, 2’b00-xclk ; 2’b01-bclk ; others-
f32k_clk
12.4.25 pwm3_interrupt
Huhk: 0x4000a494
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 16
RSVD INT
EN
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
INTPECN
fir SR PR SAiE ity
31:17 RSVD
16 INTEN R/W 1'b0 PWM interrupt enable
15:0 INTPECN R/W 16'd0 PWM interrupt period counter threshold
12.4.26 pwm4_clkdiv
Huht: 0x4000a4a0
31‘30‘29‘28’27‘26‘25‘24’23‘22‘21‘20’19‘18‘17‘16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CLKDIV
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fr e BURR SAHE P4
31:16 RSVD
15:0 CLKDIV R/W 16’b0 PWM clock division
12.4.27 pwmd4_thre1
Huhik: 0x4000a4a4
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
THREA1
A R BURR FALE ity
31:16 RSVD
15:0 THRE1 R/W 16’b0 PWAM first counter threshold, can’t be larger that pwm_thre2
12.4.28 pwm4_thre2
Huhk: 0x4000a4a8
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
THRE2
£z B PR SAE Eiiipa
31:16 RSVD
15:0 THRE2 R/W 16'd0 PWM sencond counter threshold, can’t be smaller that
pwm_thre1
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12.4.29 pwm4_period

k. 0x4000adac

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PERIOD
(A ey FUR HEAfE ik
31:16 RSVD
15:0 PERIOD R/W 16°d0 PWM period setting

12.4.30 pwm4_config

Hidik: 0x4000a4b0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD STOP | STOP | SW SwW STOP | OUT CLKSEL
STA EN MODE| FVAL | MODE| INV

fir B PR X DAL it

31:8 RSVD
7 STOPSTA R 1'b0 PWM stop status
6 STOPEN R/W 1’b0 PWM stop enable
5 SWMODE R/W 1’b0 PWM SW Mode setting
4 SWFVAL R/W 1’b0 PWM SW Mode force value
3 STOPMODE R/W 1'b1 PWM stop mode, 1’b1 - graceful ; 1’b0 - abrupt
2 OUTINV R/W 1’b0 PWM invert output mode

1:0 CLKSEL R/W 2'd0 PWM clock source select, 2’b00-xclk ; 2’b01-bclk ; others-

f32k_clk
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12.4.31 pwm4_interrupt

Hikik: 0x4000a4b4

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD INT
EN
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
INTPECN
fir HFR BLBR SALE ik
31:17 RSVD
16 INTEN R/W 1’b0 PWM interrupt enable
15:0 INTPECN R/W 16'd0 PWM interrupt period counter threshold
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13.1 &Y
R WNE 2 4H 32-bit tHi8s, NG AL E RS SR,

OR WA BT IS, AU R BB AT A PR S BN IR AR, & TR E R 28 7] LA B R 4t
MR, AN A AR BB FUE I 18], (3 Ao PG [T RE I &, ATRIOE il & R Il R ge AL

BL TIMER
APB —> CSR
32-bit timer
fclk >
xtal_clk » clk_ mux > clk div [ timer _cnt » timer_irq
f32k_clk >

X2

Kl 13.1: E I 2R AE
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BL_WDT

APB — CSR

watch-dog timer

fclk >
xtal_clk » clk_ mux > clk div > wdt cnt »wdt_irq
f32k_clk >

13.2: B 1M i ZRAE &

13.2 FEHHE

o R Bl R PRI

* 8-bit W4 HiEE, TR ECY 1-256

« W2 32-bit B A%

o FAEN SO ES SHREEWOE, AT BOE B AR R AR
* 3CHF FreeRun XA PreLoad 55

« 16-bit & [ 1S E IS &%

o XRENEWLRY, BiilbiREEiEmR% 5w
o SCRERIWTECE AL AR T 7 3G

13.3 IJREFaA

13.3.1 8-bit 5 475E
BIIER SR B 3 Mk $:

* Felk--R %8 L

* 32K--32K Il

« Xtal--4M 8 fn ik

FEAN E I AR SRS A DUME £, SRIEIT

* Folk-- R4t E I
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o 32K--32K I} 4

o 1K1K 18 (32K H)440)

. Xtal--4Mif iR

FEAN RO % [ 0 8-bit 40458, @I APB ¥4 3 51 i Bh AT 1-256 (15045, AR 52 4 0 I Fm AR 4040,
BEE N 1 T 2 A, B AR 256, HHELERE LU M e R T KR I B f, AR — ANt
HUE AT 50— B 1E

13.3.2 BAEMRET{ERE

FEANERER SR A S =LA, — DR DU — D TOINEA 245, HBOE I PR, RalEr & )a, tHEEs T
ga TR B ENTHEL AR I S AR AN SR A, B s LA R A AT DA 2 B T

THEER VIR R T E I IR, 7E FreeRun B0, THEERIOWIGA{E 2 0, S5 Bnit 4, MBI HuR RME S,
SRJE M 0 BT IR THEL.

f£ PreLoad #:UT, FEEHI4AE S PreLoad i fFasiOfE, SRJG1A ERINTHEL 42 PreLoad 2 fFif, iH4ds
fIE#CE Y PreLoad wifFasKIME, AR THEES FEUOTAG 1) b R4, R ST B v B fe b, — B4R
EHS =BT EME — 2, RS LU AR B & B, JF AT U AR S B I

s A AF A KME Y 10, ELRES O MUMEN 13, PRAE: 1 MIMEN 16, LLBLE: 2 MIMEN 19, NER 83 7E PreLoad
BN AR 7 A

Timer Clock Mﬂﬂﬂﬂmmm

Timer Enable 4

1 o

Comparator 0 flag

Comparator 0 interrupt

[ 1
[

Comparator 2 flag

Comparator 1 flag

Comparator 1 interrupt

Comparator 2 interrupt

13.3: N #21F PreLoad =\ T T{Em 7

7f FreeRun #: T, @ 2% TAER 75 PreLoad FEAAHF, RAZ2THEESSM 0 FFah Rt 25K E, MR A e
bR L W AL 5 PreLoad #E=UAHA]
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13.3.3 B JAER = LIFRIE

Watchdog 7€ It (& — B Al — S LBy, THEEs M 0 JHaa it £, A Eeas g 240 (RA0), WAL 0 X
THaE B, TR E S OSSR RO, AT DL AR — A BB R 5 5 B R R AE S, AT DURE %
FRPHE I — . BT VATHEES SRR WAL B 1, B AT BLEAE AT 1) s APB K& T T TH A
H%E.

A L AR Iy 6,Watchdog (1 AR 7 R B s

Enable4 User reset WaLt):hDog Counter(feed Dog)
counter {0 1 X 2 X3 X4 X5 X0 X1 X2 X3 X4 X5 X6 X7 X8 X9 X10)
Comparator flag ]
Interrupt |

System reset signal

Kl 13.4: Watchdog T.{EH 5

13.3.4 REEE

ﬁ—ﬁﬁﬁ%ﬁzA%ﬁﬁ%ﬁﬁ#&%,%T&%% @wﬁﬁaxﬁﬁﬁﬁ¢% i S LR & H e
SARER, TS s TR AN A B . BT DO IS APB B H R 7 R AR AR A A L AU fid A o
2955 PR P BT IR 2 [R5 PR IR

13.3.5 FHI VAR

FEATHEES T BOE —ALUBRE, AR RGHHR, RA SRS TR I0%, SEGE T IR b e
Bl B T IR, & XAWR, 55— Al rp ol R AT B AL R, SR MR AN RGE T IR AL,
I VHRAPRAN, SEMAGEAAERIE, I RBEAAES, S VIS% REARTE I IMEN, EHEE
B, Pl APB Bl WSR A A7 as R Re B W AR AR T I ARG AL,
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A

Software enable
(APB)

Counter reset

Software trigger
(APB)

Counter reaches alarm value

wrie==

Reset alarm .
Interrupt alarm Status recorded in wts

13.5: B VA HLH]

13.4 FEEHA

H K ik

TCCR Timer clock source configuration register
TMR2_0 Timer2 match register 0
TMR2_1 Timer2 match register 1
TMR2_2 Timer2 match register 2
TMR3_0 Timer3 match register 0
TMR3_1 Timer3 match register 1
TMR3_2 Timer3 match register 2
TCR2 Timer2 counter register
TCR3 Timer3 counter register
TMSR2 Timer2 match register status
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e B
TMSR3 Timer3 match register status
TIER2 Timer2 match interrupt enable register
TIER3 Timer3 match interrupt enable register
TPLVR2 Timer2 pre-load value register
TPLVR3 Timer3 pre-load value register
TPLCR2 Timer2 pre-load control register
TPLCR3 Timer3 pre-load control register
WMER WDT reset/interrupt mode register
WMR WDT counter match value register
WVR WDT counter value register
WSR WDT timer reset indication register
TICR2 Timer2 Interrupt clear control register
TICR3 Timer3 Interrupt clear control register
WICR WDT Interrupt clear register
TCER Timer count enable register
TCMR Timer count mode register
TILR2 Timer2 match interrupt mode register
TILR3 Timer3 match interrupt mode register
WCR WDT timer count reset register
WFAR WDT access key1 register
WSAR WDT access key?2 register
TCVWR2 Timer2 capture value of counter register
TCVWR3 Timer3 capture value of counter register
TCVSYN2 Timer2 synchronous value of counter register
TCVSYN3 Timer3 synchronous value of counter register
TCDR WDT/Timer clock division register

BL702/704/706 =% Fiit
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13.4.1 TCCR

Hikik: 0x4000a500

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
RSVD CSWDT RSVD CS2 RSVD CS1 RSVD
A R BURR BAE ik
31:10 RSVD
9:8 CSWDT R/W 2'd0 Clock Source for Timer #1/#2/#3/WDT
2'd0 - fclk
2'd1 - f32k_clk
2'd2 - 1 kHz
2'd3 - PLL 32MHz
7 RSVD
6:5 CS2 R/W 2'd0 Clock Source for Timer #1/#2/#3/WDT
2'd0 - fclk
2'd1 - f32k_clk
2'd2 - 1 kHz
2'd3 - PLL 32MHz
4 RSVD
3:2 CS1 R/W 2'd0 Clock Source for Timer #1/#2/#3/WDT
2'd0 - fclk
2'd1 - f32k_clk
2'd2 -1 kHz
2'd3 - PLL 32MHz
1:0 RSVD
13.4.2 TMR2_0

Hidik: 0x4000a510

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TMR20

15 14 13 12 1 10 © 8 7 6 5 4 3 2 1 0
TMR20
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iz ey i FLUIR K VAL:] ik
31:0 TMR20 R/W 32’ hffffffff Timer2 match register 0
13.4.3 TMR2_1
Hofi: 0x4000a514
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TMR21
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
TMR21
fir B HLRR BAE jtipa
31:0 TMR21 R/W 32’ hffffffff Timer2 match register 1
13.4.4 TMR2_2
Hudk: 0x4000a518
31‘30‘29‘28’27‘26‘25‘24’23‘22‘21‘20’19‘18‘17‘16
TMR22
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMR22
(A ey i BUIR K AL:] ik
31:0 TMR22 R/W 32’ hffffffff Timer2 match register 2
13.4.5 TMR3_0
Hitik: 0x4000a51c
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TMR30
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMR30
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iz ey i FLUIR K VAL:] ik
31:0 TMR30 R/W 32’ hffffffff Timer3 match register 0
13.4.6 TMR3_1
Huhk: 0x4000a520
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TMR31
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
TMR31
fir B HLRR BAE jtipa
31:0 TMR31 R/W 32’ hffffffff Timer3 match register 1
13.4.7 TMR3_2
Hutik: 0x4000a524
31‘30‘29‘28’27‘26‘25‘24’23‘22‘21‘20’19‘18‘17‘16
TMR32
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMR32
(A ey i BUIR K AL:] ik
31:0 TMR32 R/W 32’ hffffffff Timer3 match register 2
13.4.8 TCR2
Hitik: 0x4000a52c
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TCR2COUT
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TCR2COUT
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iz ey i FLUIR K VAL:] ik
31:0 TCR2COUT R 32’h0 Timer2 counter register
13.4.9 TCR3

Hidik: 0x4000a530

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TCR3COUT
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
TCR3COUT
fir B HLRR BAE jtipa
31:0 TCR3COUT R 32’h0 Timer3 counter register

13.4.10 TMSR2

Hiik: 0x4000a538

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD M T2M T2M
R2S R1S ROS

(A HHK B SEALfE ik
31:3 RSVD

2 T2MR2S R 1'b0 Timer2 match register 2 status/Clear interrupt would also
clear this bit

1 T2MR1S R 1'b0 Timer2 match register 1 status/Clear interrupt would also
clear this bit

0 T2MROS R 1'b0 Timer2 match register 0 status/Clear interrupt would also
clear this bit
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13.4.11 TMSR3

k. 0x4000a53c¢

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD T3M T3M T3M
R2S R1S ROS

fir HFR HLRR BAE jtipa
31:3 RSVD

2 T3MR2S R 1'b0 Timer3 match register 2 status/Clear interrupt would also
clear this bit

1 T3MR1S R 1'b0 Timer3 match register 1 status/Clear interrupt would also
clear this bit

0 T3MROS R 1'b0 Timer3 match register 0 status/Clear interrupt would also
clear this bit

13.4.12 TIER2

Hiik: 0x4000a544

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD TIER | TIER | TIER
22 21 20
(A AFK FUR HAfE ik
313 RSVD
2 TIER22 R/W 1'b0 Timer2 match register 2 interrupt enable register
1 TIER21 R/W 1b0 Timer2 match register 1 interrupt enable register
0 TIER20 R/W 1'b0 Timer2 match register 0 interrupt enable register
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13.4.13 TIER3

Hihik: 0x4000a548

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD TIER | TIER31 TIER3(Q
32
fir B BLIR VAL jtipa
31:3 RSVD
2 TIER32 R/W 1'b0 Timer3 match register 2 interrupt enable register
1 TIER31 R/W 1'b0 Timer3 match register 1 interrupt enable register
0 TIER30 R/W 1b0 Timer3 match register 0 interrupt enable register
13.4.14 TPLVR2
Hudk: 0x4000a550
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TPLVR2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TPLVR2
(A AFK FUR KA ik
31:0 TPLVR2 R/W 32’h0 Timer2 pre-load value register
13.4.15 TPLVR3
Holi: 0x4000a554
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
TPLVR3
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TPLVR3
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iz ey i PR K VAL:] ik
31:0 TPLVR3 R/W 32’h0 Timer3 pre-load value register
13.4.16 TPLCR2
Hofik: 0x4000a55c¢
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD TPLCR2
fir AR HLRR BAE jtipa
31:2 RSVD
1:0 TPLCR2 R/W 2’h0 Timer2 pre-load control register
2'd0 - No pre-load
2'd1 - Pre-load with match comparator O
2'd2 - Pre-load with match comparator 1
2'd3 - Pre-load with match comparator 2
13.4.17 TPLCR3
Hitik: 0x4000a560
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RS
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD TPLCR3
fir AR HLRR BAiE jtipa
31:2 RSVD
1:0 TPLCR3 R/W 2’h0 Timer3 pre-load control register
2'd0 - No pre-load
2'd1 - Pre-load with match comparator O
2'd2 - Pre-load with match comparator 1
2'd3 - Pre-load with match comparator 2
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Hikik: 0x4000a564

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD WRIE WE
(A B IR K AL ik
31:2 RSVD
1 WRIE R/W 1'b0 WDT reset/interrupt mode register
1’b0 - WDT expiration to generate interrupt
1’b1 - WDT expiration to generate reset source
0 WE R/W 1'b0 WDT enable register
13.4.19 WMR

Hihik: 0x4000a568

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WMR
(A B BUBR SAE ik
31:16 RSVD
15:0 WMR R/W 16’ hffff WDT counter match value register
13.4.20 WVR

Hitik: 0x4000a56¢

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16

RSVD

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

WVR
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£z 4R PR SAiE ik
31:16 RSVD
15:0 WVR R 16’h0 WDT counter value register
13.4.21 WSR
Huhk: 0x4000a570
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD WTS
( ZHR IR SAME ik
31:1 RSVD
0 WTS R/W 1’b0 WDT timer reset indication, Indicates that reset was caused
by the WDT.
(Write)1'b0 - clear the WDT reset status
(Write)1’b1 - no affect
(Read)1’b0 - Watchdog timer did not cause reset because
this bit was cleare
(Read)1’b1 - Watchdog timer caused reset
13.4.22 TICR2
Huht: 0x4000a578
31‘30‘29‘28’27 26 25‘24’23‘22‘21‘20’19‘18‘17‘16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD TCLR | TCLR | TCLR
22 21 20
(A ey BUBR XA ik
31:3 RSVD
2 TCLR22 W 1’b0 Timer2 Interrupt clear for match comparator 2
1 TCLR21 w 1'b0 Timer2 Interrupt clear for match comparator 1
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iz ey i PR K VAL:] ik
0 TCLR20 w 1’b0 Timer2 Interrupt clear for match comparator 0
13.4.23 TICR3
Hofik: 0x4000a57c
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD TCLR | TCLR | TCLR
32 31 30
fir 2R HLRR XKLL Eiti3a
31:3 RSVD
2 TCLR32 W 1'b0 Timer3 Interrupt clear for match comparator 2
1 TCLR31 W 1’b0 Timer3 Interrupt clear for match comparator 1
0 TCLR30 W 1’b0 Timer3 Interrupt clear for match comparator 0
13.4.24 WICR
Hofi: 0x4000a580
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD Wi
CLR
fir B HLRR HALfE ik
31:1 RSVD
0 WICLR w 1'b0 WDT Interrupt clear register
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13.4.25 TCER

Hikik: 0x4000a584

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD TIM3 TIM2 RSVD
EN EN
7 HFR PR SN Eip

31:3 RSVD
2 TIM3EN R/W 1’b0 Timer3 count enable
1 TIM2EN R/W 1’b0 Timer2 count enable
0 RSVD

13.4.26 TCMR

Hihik: 0x4000a588

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD TIM3 | TIM2 | RSVD
MODE| MODE
fiz B BLIR HAfE Eiiipay
31:3 RSVD
2 TIM3MODE R/W 1'b0 Timer1/2/3 count mode register

1’b0 - pre-load mode

1’b1 - free run mode

1 TIM2MODE R/W 1b0 Timer1/2/3 count mode register
1’b0 - pre-load mode

1’b1 - free run mode

0 RSVD
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13.4.27 TILR2

Hikik: 0x4000a590

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD TILR TILR TILR
22 21 20
fir HFR HLRR BAE ik
31:3 RSVD
2 TILR22 R/W 1'b0 Timer2 match 0/1/2 interrupt mode register
1’b0 - level interrupt
1’b1 - pulse interrupt
1 TILR21 R/W 1b0 Timer2 match 0/1/2 interrupt mode register
1’b0 - level interrupt
1’b1 - pulse interrupt
0 TILR20 R/W 1'b0 Timer2 match 0/1/2 interrupt mode register
1’b0 - level interrupt
1’b1 - pulse interrupt
13.4.28 TILR3
Huht: 0x4000a594
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD TILR TILR TILR
32 31 30
£z B PR KAl ik
31:3 RSVD
2 TILR32 R/W 1'b0 Timer3 match 0/1/2 interrupt mode register
1’b0 - level interrupt
1'b1 - pulse interrupt
1 TILR31 R/W 1'b0 Timer3 match 0/1/2 interrupt mode register
1’b0 - level interrupt
1’b1 - pulse interrupt
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iz ey i FLUIR K VAL:] ik
0 TILR30 R/W 1'b0 Timer3 match 0/1/2 interrupt mode register
1’b0 - level interrupt
1’b1 - pulse interrupt
13.4.29 WCR
Hbudk: 0x4000a598
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD WCR
(A HHK FLRR XA ik
31:1 RSVD
0 WCR w 1'b0 WDT timer count reset register
13.4.30 WFAR
Huht: 0x4000a59c
31‘30‘29‘28 27‘26 25‘24’23‘22‘21‘20’19‘18‘17‘16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WFAR
fir HFR HLPR EVAL] i
31:16 RSVD
15:0 WFAR w 16’b0 WDT access key1 - 16°6hBABA
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13.4.31 WSAR
Huhk: 0x4000a5a0
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WSAR
(a ZHR IR SAME ik
31:16 RSVD
15:0 WSAR w 16’b0 WDT access key2 - 16'6hEB10
13.4.32 TCVWR2
Hiht: 0x4000a5a8
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TCVWR2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TCVWR2
£z HFR BLBR BAE it
31:0 TCVWR2 R 32’h0 Timer2 capture value of counter
13.4.33 TCVWR3
Huhk: 0x4000a5ac
31‘30‘29‘28’27‘26‘25‘24’23‘22‘21‘20’19‘18‘17‘16
TCVWR3
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TCVWR3
fr B S BURR SAE ik
31:0 TCVWR3 R 32’h0 Timer3 capture value of counter
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13.4.34 TCVSYN2

Hikik: 0x4000a5b4

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TCVSYN2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TCVSYN2
(A ey FUR HEAfE ik
31:0 TCVSYN2 R 32’h0 Timer2 synchronous value of counter
13.4.35 TCVSYN3
Huht: 0x4000a5b8
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 26 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 17 16
TCVSYN3
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TCVSYN3
fir HHK HLPR XL ik
31:0 TCVSYN3 R 32’h0 Timer3 synchronous value of counter
13.4.36 TCDR
Hodk: 0x4000a5bc
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
WCDR TCDR3
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TCDR2 RSVD
(A 4K FUR K VAL ik
31:24 WCDR R/W 8'h0 WDT clock division value register
23:16 TCDR3 R/W 8’h0 Timer3 clock division value register
15:8 TCDR2 R/W 8'h0 Timer2 clock division value register
7:0 RSVD
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QDEC

141 BN
IEAZfftE 4% (quadrature decoder), 15 XS HE s S hth 2% 7= A= R W5 ZHAR AL AH 22 90 i AT JhK v g Aih Sy ok Jo7 6 Tk A g e
J7 T
14.2 F=E4HE
« =4 QDEC ] fitfii F

« QDEC i4hJE A LL A 32K (£32k_clk) 8% 32M (xclk), 1E% LAER @i 32M VE b, 4iE ARl A
HA ] Lh i QDEC Ml i & i3 i F 32k

* SCFF 5 L AUE, AT 1~32

« 16 PLfkPRiT#EE (-32768~32767 pulse/sample)

« 12 Fpu]fic B 1) sample ] (32us~131ms per sample at 1TMHz)

« 16 ALATXE I report fiIH (0~65535 sample/report)

o WE—/NAIBERFEIETINKRE) LED Ihag (LED on/off 0~511 us/sample)
o HHlTATAC (sample 187, report . error F11#7. overflow F¥7)

- ATECE N PDS (MR (clock source 75 Z AL E N 32k)
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14.3 IhEeHR

QDEC TREI TAESMZ N AMHz, A0 5 B R PR BT 75 16 TAE SR i o A JCRAE 2K i 2540 HH 1Y) AVB 193 4 ik v fie
T R Y, X LR R 285 SR AT 3R AT 2 BT gm A 28 e % 77 1) 5 kb v SO A 1B . OWET 14 +1, WmT £ 45-1, A
A, HEIREEIFTED, 43 report AT E FISRAE RS, BV AT SR15 M BT 18] P9 S A 38 IR e 4% 77 ) R BK b o128, 4l i
KA LB report B[R] YR T7 M IME . REUCRAERIEIARTRL, 76 TAESR N IMHzZ I, A 32us —UCKREE, s
131ms —CRKE. ATECE TP B VR RE LS oAl . (sample Tk 2 VCKREESS sRifil % (report BT, LLR I I &4
. AIACE Y LED INFRDIRE, NKRSIZE =LED JEJHARFEAIH, &R INERT ) on/off tH LED MM HE

Phase A I I

Phase A

I
I
Il
|
I
I
T
[
I
|
Phase B I
I

Quadrature Encoder Quadrature decoder
PhaseBI l I l I I

< LED

QDEC work at 1MHz = XCLK/(div+1)

led_period (XCLK select 32MHz, divis 31)

0: 32 us/sample
1: 64 us/sample
2:128 us/sample

3:256 us/sample
4:512 us/sample
5. 1 ms/sample
m 6: 2 ms/sample
7: 4 ms/sample
Im 8: 8 ms/sample
9: 16 ms/sample
A: 32 ms/sample

B: 65 ms/sample
C: 131 ms/sample

[
1
! | spl_period:
L
1
11

led_period:

I

I

: Report period in [us/report] = spl_period * rpt_period
I

] [8:0] us at IMHz

I

spl_period

14.1: QDEC LifEHEE

BL702/704/706 %% F it 258/ 370 @2021 Bouffalo Lab


http://www.bouffalolab.com/

=

Bouffalo Lab

BL702/704/706 Z25F- M}

14.4 ZFEHEmik

e ik
gdecO_ctrl0 QDECO control0
qdec0_ctrl1 QDECO control1
qdec0_value QDECO value

qdecO_int_en

QDECO interrupt enable

qdecO_int_sts

QDECO interrupt status

qdecO _int_clr QDECQO interrupt clear
gdec1_ctrl0 QDEC1 control0
qdec1_ctrl1 QDEC1 control1
qdec1_value QDECH1 value

qdec1_int_en

QDECH1 interrupt enable

qdec1_int_sts

QDECH1 interrupt status

qdec1 _int_clr

QDECH1 interrupt clear

qdec2_ctrl0 QDEC2 control0
gdec2_ctrl1 QDEC2 control1
qdec2_value QDEC2 value

gdec2_int_en

QDEC?2 interrupt enable

qdec2_int_sts

QDEC2 interrupt status

qdec2_int_clr

QDEC?2 interrupt clear

14.4.1 qdec0_ctrl0

Hid:: 0x4000a800

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD RPT
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RPT SPL DEGCNT DEG LED LED | QDEC
EN POL EN EN
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£z ey i PR K VAL:] ik
31:28 RSVD
27:12 RPT R/W 16'd10 "RPT” report period in [samples/report]. Specifies the num-
ber of samples to be accumulated in the ACC1 register be-
fore the RPT_RDY and DBL_RDY events can be generated
"RPT_US” report period in [us/report] = SP * RP
11:8 SPL R/W 4’h2 "SPL” sample period in [us/sample]. The SAMPLE register
will be updated for every new sample (at 1MHz)
0: 32 us
1: 64
2: 128
3: 256
4: 512
5:1ms
6: 2
74
8:8
9: 16
A: 32
B: 65
C: 131
7:4 DEGCNT R/W 0 deglitch strength
3 DEGEN R/W 0 deglitch enable
2 LEDPOL R/W 1 gdec led polarity
1 LEDEN R/W 0 gdec led enable
0 QDECEN R/W 0 gdec enable
14.4.2 qdecO_ctrl1
Huht: 0x4000a804
31‘30‘29‘28’27‘26‘25 24’23‘22‘21‘20’19‘18‘17‘16
RSVD LEDPED
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD IS RPT SPL ACC
fir HFR HLPR BAE Eiiay
31:25 RSVD
24:16 LEDPED R/W 0 Period in us the LED is switched on prior to sampling
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£z 4R PR K VAL:] ik
15:4 RSVD
3 IS R/W 0 input a/b swap
2 RPT R/W 0 rpt option 0: Count time only if sample change 1: Continue
time
1 SPL R/W 0 spl option 0: Stop sample if rpt_rdy 1: Continue sample
0 ACC R/W 1 acc option 0: Stop accumulate if overflow 1: Continue ac-
cumulate
14.4.3 qdec0_value
Huhik: 0x4000a808
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD SPLVAL RSVD ACC2VAL
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ACC1VAL
fir B BUBR =XDA:] Fik
31:30 RSVD
29:28 SPLVAL R 0 Sample value. Direction of last change
00: no change
01: clockwise
11: counter-clockwise
10: Error
27:20 RSVD
19:16 ACC2VAL R 0 Double error accumulation (0 15)
15:0 ACC1VAL R 0 Sample accumulation (-32768 32767)
clockwise +1, counter-clockwise -1
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14.4.4 qdecO_int_en

Hikik: 0x4000a810

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD OFEN | DREN | SREN | RREN
(a ZHR IR SAME ik
314 RSVD
3 OFEN R/W 0 overflow interrupt enable
2 DREN R/W 0 double error interrupt enable
1 SREN R/W 0 sample interrupt enable
0 RREN R/W 1 report interrupt enable

14.4.5 qdecO_int_sts

Hiik: 0x4000a814

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD OF DR SR RR
STS STS STS STS

iz HHK B KAl ik
31:4 RSVD
3 OFSTS R 0 ACC1 or ACC2 overflow
2 DRSTS R 0 ACC2 double error
1 SRSTS R 0 Event being generated for every new sample value written
to the SAMPLE register
0 RRSTS R 0 Non-null report ready
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14.4.6 qdecO_int_clr

Hihik: 0x4000a818

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD OFCL | DRCL | SRCL | RRCL
(a ZHR IR SAME ik
314 RSVD
3 OFCL w1C 0 overflow interrupt clear
2 DRCL w1C 0 double error interrupt clear
1 SRCL w1C 0 sample interrupt clear
0 RRCL wW1C 0 report interrupt clear

14.4.7 qdec1_ctrl0

Hitik: 0x4000a840

31 ‘ 30 ‘ 29 ‘ 28 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD RPT
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RPT SPL DEGCNT DEG LED LED | QDEC
EN POL EN EN

£z 4R LR SAiE it
31:28 RSVD
27:12 RPT R/W 16'd10 "RPT” report period in [samples/report]. Specifies the num-

ber of samples to be accumulated in the ACC1 register be-
fore the RPT_RDY and DBL_RDY events can be generated
"RPT_US” report period in [us/report] = SP * RP
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£z 4R PR K VAL:] ik
11:8 SPL R/W 4’h2 "SPL” sample period in [us/sample]. The SAMPLE register
will be updated for every new sample (at 1MHz)
0: 32 us
1: 64
2: 128
3: 256
4: 512
5:1ms
6: 2
7:4
8:8
9: 16
A: 32
B: 65
C: 131
7:4 DEGCNT R/W 0 deglitch strength
3 DEGEN R/W 0 deglitch enable
2 LEDPOL R/W 1 gdec led polarity
1 LEDEN R/W 0 qgdec led enable
0 QDECEN R/W 0 gdec enable
14.4.8 qdec1_ctri1
Huhk: 0x4000a844
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD LEDPED
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD IS RPT SPL ACC
AL ey B K VAL ik
31:25 RSVD
24:16 LEDPED R/W 0 Period in us the LED is switched on prior to sampling
15:4 RSVD
3 IS R/W 0 input a/b swap
2 RPT R/W 0 rpt option 0: Count time only if sample change 1: Continue
time
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£z 4R PR K VAL:] ik
1 SPL R/W 0 spl option 0: Stop sample if rpt_rdy 1: Continue sample
0 ACC R/W 1 acc option 0: Stop accumulate if overflow 1: Continue ac-
cumulate
14.4.9 qdec1_value
Huhk: 0x4000a848
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD SPLVAL RSVD ACC2VAL
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ACC1VAL
(0 B2 LR SAE ik
31:30 RSVD
29:28 SPLVAL R 0 Sample value. Direction of last change
00: no change
01: clockwise
11: counter-clockwise
10: Error
27:20 RSVD
19:16 ACC2VAL R 0 Double error accumulation (0 15)
15:0 ACC1VAL R 0 Sample accumulation (-32768 32767)
clockwise +1, counter-clockwise -1
14.4.10 qdec1_int_en
Hbdk: 0x4000a850
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD OFEN | DREN| SREN | RREN
fir B BLBR XA Fik
31:4 RSVD
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iz ey i FLUIR K VAL:] ik
3 OFEN R/W 0 overflow interrupt enable
2 DREN R/W 0 double error interrupt enable
1 SREN R/W 0 sample interrupt enable
0 RREN R/W 1 report interrupt enable

14.411 qdeci_int_sts

Hidik: 0x4000a854

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD OF DR SR RR
STS STS STS STS

i ey i BUR K VAL:] ik
31:4 RSVD
3 OFSTS R 0 ACC1 or ACC2 overflow
2 DRSTS R 0 ACC2 double error
1 SRSTS R 0 Event being generated for every new sample value written
to the SAMPLE register
0 RRSTS R 0 Non-null report ready

14.4.12 qdec1_int_clr

Hidik: 0x4000a858

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD OFCL | DRCL | SRCL | RRCL
fir HFR FLRR BAE it
31:4 RSVD
3 OFCL wW1C 0 overflow interrupt clear
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£z 4R PR K VAL:] ik
2 DRCL w1C 0 double error interrupt clear
1 SRCL w1C 0 sample interrupt clear
0 RRCL W1C 0 report interrupt clear
14.4.13 qdec2_ctrl0
Huht: 0x4000a880
31‘30‘29‘28 27 26‘25‘24’23‘22‘21‘20’19‘18‘17‘16
RSVD RPT
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RPT SPL DEGCNT DEG LED LED QDEC
EN POL EN EN
(0 B LR SAE ik
31:28 RSVD
27:12 RPT R/W 16'd10 "RPT” report period in [samples/report]. Specifies the num-
ber of samples to be accumulated in the ACC1 register be-
fore the RPT_RDY and DBL_RDY events can be generated
"RPT_US” report period in [us/report] = SP * RP
11:8 SPL R/W 4’h2 "SPL” sample period in [us/sample]. The SAMPLE register
will be updated for every new sample (at 1MHz)
0: 32 us
1: 64
2: 128
3: 256
4: 512
5:1ms
6: 2
74
8:8
9: 16
A: 32
B: 65
C: 131
74 DEGCNT R/W 0 deglitch strength
3 DEGEN R/W 0 deglitch enable
2 LEDPOL R/W 1 gdec led polarity
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£z 4R PR K VAL:] ik
1 LEDEN R/W 0 qdec led enable
0 QDECEN R/W 0 gdec enable
14.4.14 qdec2_ctri1
Huhk: 0x4000a884
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD LEDPED
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD IS RPT SPL ACC
( 4K IR HEAfE ik
31:25 RSVD
24:16 LEDPED R/W 0 Period in us the LED is switched on prior to sampling
15:4 RSVD
3 IS R/W 0 input a/b swap
2 RPT R/W 0 rpt option 0: Count time only if sample change 1: Continue
time
1 SPL R/W 0 spl option O: Stop sample if rpt_rdy 1: Continue sample
0 ACC R/W 1 acc option 0: Stop accumulate if overflow 1: Continue ac-
cumulate
14.4.15 qdec2_value
Huhk: 0x4000a888
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD SPLVAL RSVD ACC2VAL
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ACC1VAL
(0 B2 R SAE ik
31:30 RSVD
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iz ey i FLUIR K VAL:] ik
29:28 SPLVAL R 0 Sample value. Direction of last change

00: no change
01: clockwise

11: counter-clockwise

10: Error
27:20 RSVD
19:16 ACC2VAL R 0 Double error accumulation (0 15)
15:0 ACC1VAL R 0 Sample accumulation (-32768 32767)

clockwise +1, counter-clockwise -1

14.4.16 qdec2_int_en

Hid:: 0x4000a890

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
RSVD OFEN | DREN | SREN | RREN
fir HFR FLRR BAiE itipu
31:4 RSVD
3 OFEN R/W 0 overflow interrupt enable
2 DREN R/W 0 double error interrupt enable
1 SREN R/W 0 sample interrupt enable
0 RREN R/W 1 report interrupt enable

14.4.17 qdec2_int_sts

Hihik: 0x4000a894

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD OF DR SR RR
STS STS STS STS
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iz ey i FLUIR K VAL:] ik
31:4 RSVD

3 OFSTS R 0 ACC1 or ACC2 overflow

2 DRSTS R 0 ACC2 double error

1 SRSTS R 0 Event being generated for every new sample value written
to the SAMPLE register

0 RRSTS R 0 Non-null report ready

14.4.18 qdec2_int_clr

Hid-: 0x4000a898

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD OFCL | DRCL | SRCL | RRCL
fir B FLRR BAE jtipa
31:4 RSVD
3 OFCL w1C 0 overflow interrupt clear
2 DRCL w1C 0 double error interrupt clear
1 SRCL w1C 0 sample interrupt clear
0 RRCL w1C 0 report interrupt clear

BL702/704/706 %% F it 270/ 370 @2021 Bouffalo Lab



http://www.bouffalolab.com/

15

KeyScan

15.1 &Y

KYS(Key Scan) g Jl] T b HE RS A EAT 1340 DR EUBARL, &2 J PR RO S AR S It AT 134, — EUREILA fakd
L N VAR Ve e NSl T

15.2 FE4FE

o AIECE AT HIEL, BOKRTSCHF 8 4T *20 B ) MR
o W Z A VU

o SCRFHRAE b

15.3 DhEetmiA

15.3.1 AIECERI1THI%

Wi 2577 %% KS_CTRL (i <ROW_NUM> Fl1 <COL_NUM> A DLy il fic B 40 BB AL AT 500, e B AE N SEBRE I —
ITHUR K SCRE 8 1T, BIEUR RS HF 20 4.

15.3.2 GPIO %%

T2 4 [ 2 MIhBEN ROW_0 F1 COL_0 ) GPIO Sl T a4, Frbl47 5] B F Z M Th e ROW_0 1) GPIO
FFAAE PR UGERE, B AL GPIOO/GPIO8/GPIO16/GPI024 H (AT & — AN JT 44, %1 5] IFHE M IhREN COL_0 i) GPIO
a4 PR GE R, B GPIO0/GPIO20 H T & — AN FFEE.
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15.3.3 #{E

BH 2 AP TE 27 /725 KEYCODE_VALUE 1, %F 8 iy — M, 55— MEAE 2 AP IE R AIK 8 L. 2427 /£ 4% KEYCODE_-
CLR H5t 75 Il B — I, 6 I (R B RN o WA A S Bl B o BB AT 5 = 8B % SATEG BEEXT R 1)
5= B ST E

15.3.4 thity
MBI e R, PR S B, R PR — AN

15.4 FF8HA

H K ik
ks_ctrl Keyscan control
ks_int_en Keyscan interrupt enable
ks_int_sts Keyscan interrupt status
keycode_clr Keycode clear
keycode value Keycode value

15.4.1 ks_ctrl

Hidik: 0x4000a900

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 19 18 ‘ 17 ‘ 16
RSVD COLNUM RSVD ROWNUM
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RCEXT DEGCNT DEG | GHEN| RSVD | KSEN
EN

fir HHK BUIR SEALAE ik

31:25 RSVD

24:20 COLNUM R/W 5d19 col_num + 1

19 RSVD

18:16 ROWNUM R/W 3'd7 row_num + 1

15:10 RSVD

9:8 RCEXT R/W 2'd3 idle duration between column scans

74 DEGCNT R/W 0 deglitch count
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iz ey i FLUIR K VAL:] ik
3 DEGEN R/W 0 deglitch
2 GHEN R/W 0 ghost key event detection
1 RSVD
0 KSEN R/W 0 Keyscan en

15.4.2 ks_int_en

Hidik: 0x4000a910

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD KSIT
EN
L EAY N BUR $=K Al ik
31:1 RSVD
0 KSITEN R/W 1 Keyscan interrupt enable

15.4.3 ks_int_sts

Hihik: 0x4000a914

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD KCVALID
fiz AFK FUR HAfE Eiiipy
31:4 RSVD
3.0 KCVALID R 0 Keycode valid
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15.4.4 keycode_clir

Hikik: 0x4000a918

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD KCCLR
fir 44K 1R =RA:H ik
314 RSVD
3:0 KCCLR W1C 0 Keycode clear

15.4.5 keycode_value

Hihik: 0x4000a91c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
KC3 KC2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
KC1 KCO
£z HFR BLBR BAE it
31:24 KC3 R 8'hff Col = keycode / (row_num+1)

Row = keycode

23:16 KC2 R 8'hff Col = keycode / (row_num+1)

Row = keycode

15:8 KC1 R 8'hff Col = keycode / (row_num+1)

Row = keycode

7:0 KCO R 8'hff Col = keycode / (row_num+1)
Row = keycode
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12S

16.1 &9}
12S BB S EEE N — M OfrE, RN FRER 2 H (EAFEE) BiE.
12S Kt 45 5 SRS 5 0 T 4& %, FAERR A NSRS S RN 4, 35 FRAR eI (R R 1 ERE

16.2 FZHHE
o SRR A K A
» ¥ Left-justified/Right-justified/DSP % $# % =
* CHF 8/16/24/32 LR v
o BRELFSTESUA AR 2 Ab,  [R]IN SCHE DY A TE AR
© SCRREhAEE VIR IR
« Bdla k% FIFO HIBE RN 32 4, TRJZ 16
« BRI FIFO v B2 32 4, TRJZ 16

16.3 IngEfHIL
51 512

% 16.1: 12S 3|}
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4R KR it
12Sx_DI LN FATHIE A
12Sx_DO fi A AT Bt
12Sx_BCLK EPNE TR [F ARSI, MERENUN 5, 1ER MBI a5
12Sx_FS PN T EC Ty S G N R (VN st N WL (i P (VYN N L TN

16.4 ZFFEEmiA

2R B

i2s_config I12S configuration

i2s_int_sts 12S interrupt status
i2s_bclk_config I2S clock configuration
i2s_fifo_config 0 I12S FIFO configuration0
i2s_fifo_config_1 I12S DMA FIFO configuration
i2s_fifo_wdata 12S FIFO write data
i2s_fifo_rdata I12S FIFO read data
i2s_io_config 12S 10 configuration

16.4.1 i2s_config

Hihik: 0x4000aa00

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD OFS OFSCNT MONO| EN MODE
EN RCH DIAN
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
DATASIZE FRAMSIZE RSVD FSCH | FS4C | FS1T | MUTE | MONO| RXD TXD SLA MAS
MODE EN EN EN EN

(2 4R HLPR SHME A

31:26 RSVD

25 OFSEN R/W 1’b0 Offset enable

1’b0: Disabled, 1’b1: Enabled
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£z 4R PR K VAL:] ik
24:20 OFSCNT R/W 5'd0 Offset cycle count (unit: cycle of 12S BCLK)
5'd0: 1 cycle
5'd1: 2 cycles
19 MONORCH R/W 1'b0 RX mono mode channel select signal
1’b0: L-channel
1’b1: R-channel
18 ENDIAN R/W 1'b0 Data endian (bit reverse)
1’b0: MSB goes out first, 1’b1: LSB goes out first
17:16 MODE R/W 2'd0 2'd0: Left-Justified, 2'd1: Right-Justified, 2'd2: DSP, 2'd3:
Reserved
15:14 DATASIZE R/W 2'd1 Data bit width of each channel
2'd0: 8, 2'd1: 16, 2’d2: 24, 2°’d3: 32 (bits)
13:12 FRAMSIZE R/W 2'd1 Frame size of each channel
2'd0: 8, 2'd1: 16, 2'd2: 24, 2°'d3: 32 (cycles)
11:9 RSVD
8 FSCHMODE R/W 1'b0 1'b0: FS 2-channel mode, 1'b1: FS 3-channel mode (DSP
mode only)
Note: cr_fs_3ch_mode & cr_fs_4ch_mode should NOT be
enabled at the same time
Note: cr_mono_mode & cr_fifo_Ir_merge will be invalid in
3-channel mode
Note: When 3-channel mode is enabled, frame_size must
equal data_size
7 FS4C R/W 1’b0 1'b0: FS 2-channel mode, 1'b1: FS 4-channel mode (DSP
mode only)
Note: cr_fs_3ch_mode & cr_fs_4ch_mode should NOT be
enabled at the same time
Note: When 4-channel mode is enabled, frame_size must
equal data_size
6 FS1T R/W 1'b0 1’b0: FS high/low is even, 1’b1: FS only asserts for 1 cycle
5 MUTE R/W 1’b0 1’b0: Normal mode, 1’b1: Mute mode
4 MONO R/W 1’b0 1’b0: Stereo mode, 1’b1: Mono mode
Note: csr_mono_mode & csr_fifo_Ir_merge should NOT be
enabled at the same time
3 RXDEN R/W 1'b0 Enable signal of 12S RXD signal
2 TXDEN R/W 1’b0 Enable signal of 12S TXD signal
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oz 4FR PR SHE A
1 SLAEN R/W 1’b0 Enable signal of 12S Slave function, cannot enable both

csr_i2s_ m_en &csr_i2s_s_en

0 MASEN R/W 1'b0 Enable signal of 12S Master function, cannot enable both

csr_i2s_m_en & csr_i2s_s_en

16.4.2 i2s_int_sts

Hudik: 0x4000aa04

31‘30‘29‘28’27 26 25 24 23‘22‘21‘20’19‘18‘17‘16
RSVD FER RXF TXF RSVD
EN EN EN
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD FER RXF TXF RSVD FER RXF TXF
MASK | MASK| MASK INT INT INT
fir B FLRR HAfE jtipa
31:27 RSVD
26 FEREN R/W 1'b1 Interrupt enable of i2s_fer_int
25 RXFEN R/W 1'b1 Interrupt enable of i2s_rxf_int
24 TXFEN R/W 1'b1 Interrupt enable of i2s_txf_int
23:11 RSVD
10 FERMASK R/W 1'b1 Interrupt mask of i2s_fer_int
9 RXFMASK R/W 1b1 Interrupt mask of i2s_rxf_int
8 TXFMASK R/W 1'b1 Interrupt mask of i2s_txf_int
7:3 RSVD
2 FERINT R 1’b0 12S TX/RX FIFO error interrupt, auto-cleared when FIFO
overflow/underflow error flag is cleared
1 RXFINT R 1’b0 12S RX FIFO ready (rx_fifo_cnt > rx_fifo_th) interrupt, auto-
cleared when data is popped
0 TXFINT R 1b0 12S TX FIFO ready (tx_fifo_cnt > tx_fifo_th) interrupt, auto-
cleared when data is pushed
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16.4.3 i2s_bclk_config

Hhdik: 0x4000aa10

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD BDIVH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD BDIVL
fir 44K 1R =RA:H ik
31:28 RSVD
27:16 BDIVH R/W 12°d1 I12S BCLK active high period (unit: cycle of i2s_clk)
15:12 RSVD
11:0 BDIVL R/W 12°d1 I12S BCLK active low period (unit: cycle of i2s_clk)

16.4.4 i2s_fifo_config_0

Hudik: 0x4000aa80

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD 24B LREC | LRMG| RUD RO TUD TO RXF TXF DMA | DMA
LJ FLOW| FLOW| FLOW| FLOW| CLR CLR | RXEN| TXEN
(A E2piN BURR S hifE ik
31:1 RSVD
10 24BLJ R/W 1'b0 FIFO 24-bit data left-justified mode

1’b0: Right-justified, 8'h0, data[23:0]
1’b1: Left-justified, data[23:0], 8'h0
Note: Valid only when cr_data_size = 2’d2 (24-bit)

9 LREC R/W 1'b0 The position of L/R channel data within each entry is ex-
changed if this bit is enabled

Can only be enabled if data size is 8 or 16 bits and csr_-
fifo_Ir_merge is enabled
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iz ey i FLUIR K VAL:] ik
8 LRMG R/W 1'b0 Each FIFO entry contains both L/R channel data if this bit
is enabled

Can only be enabled if data size is 8 or 16 bits

Note: cr_fifo_Ir_merge &cr_mono_mode should NOT be
enabled at the same time

Note: cr_fifo_Ir_merge &cr_fifo_|_shift should NOT be en-
abled at the same time

7 RUDFLOW R 1'b0 Underflow flag of RX FIFO, can be cleared by rx_fifo_clr

6 ROFLOW R 1'b0 Overflow flag of RX FIFO, can be cleared by rx_fifo_clr

5 TUDFLOW R 1b0 Underflow flag of TX FIFO, can be cleared by tx_fifo_clr

4 TOFLOW R 1'b0 Overflow flag of TX FIFO, can be cleared by tx_fifo_clr

3 RXFCLR wWi1cC 1’b0 Clear signal of RX FIFO

2 TXFCLR w1icC 1’b0 Clear signal of TX FIFO

1 DMARXEN R/W 1'b0 Enable signal of dma_rx_req/ack interface
0 DMATXEN R/W 1'b0 Enable signal of dma_tx_reg/ack interface
16.4.5 i2s_fifo_config_1
Hotik: 0x4000aa84
31 ‘ 30 ‘ 29 ‘ 28 27 ‘ 26 ‘ 25 ‘ 24 23 ‘ 22 ‘ 21 ‘ 20 19 ‘ 18 ‘ 17 ‘ 16
RSVD RXTH RSVD TXTH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RXCNT RSVD TXCNT
fir B BLUR HALAE Eitipa
31:28 RSVD
27:24 RXTH R/W 4'd0 RX FIFO threshold, dma_rx_req will not be asserted if tx_-
fifo_cnt is less than this value
23:20 RSVD
19:16 TXTH R/W 4'd0 TX FIFO threshold, dma_tx_req will not be asserted if tx_-
fifo_cnt is less than this value

15:13 RSVD

12:8 RXCNT R 5d0 RX FIFO available count

7:5 RSVD

4:0 TXCNT R 5°d16 TX FIFO available count
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fiz EAS BURR S hifE ffhi

&

16.4.6 i2s_fifo_wdata

Hiik: 0x4000aa88

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
FIWD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FIWD
fir HFR HLPR SAME iy
31:0 FIWD W X 12S FIFO write data

16.4.7 i2s_fifo_rdata

Hidik: 0x4000aa8c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FIRD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
FIRD
(A BHR BUR HhifE i
31:0 FIRD R 32'h0 12S FIFO read data

16.4.8 i2s_io_config

Hidik: 0x4000aafc

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD DEG DEGCNT BCLK FS RXD TXD
EN INV INV INV INV
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oz 4FR BURR SAHE P4
31:8 RSVD
7 DEGEN R/W 1'b0 Deglitch enable (for all th input pins)
1’b0: Disabled, 1’b1: Enabled
6:4 DEGCNT R/W 3'd0 Deglitch cycle count (unit: cycle of 12S kernel clock)
3'd0: 1 cycle
3’'d1: 2 cycles
3 BCLKINV R/W 1'b0 Inverse BCLK signal
0: No inverse, 1: Inverse
2 FSINV R/W 1'b0 Inverse FS signal
0: Noinverse, 1: Inverse
1 RXDINV R/W 1'b0 Inverse RXD signal
0: No inverse, 1: Inverse
0 TXDINV R/W 1'b0 Inverse TXD signal
0: No inverse, 1: Inverse
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171 &Y

EMAC fith & —AN %% IEEE 802.3 ] 10/100Mbps LK M MAC(Ethernet Media Access Controller). AL &R &
Tl o frasdll, WORBER, WORZMIERFTAL, FHLEED, MDIO, #EZE R (PHY) #M.

W AR E RS T EMAC RPIRESAL SazhIin, 5P RPN, fousflEdaick, JFERRE.

WOR B AR SRS SCA IR T A R 17, AR 58 WAL B S BT, NS, CRC, JH s rImiq @it PHY
el SR PHY SEICEOR, IFRIRICR S R AT, A BHRTINR € AT - UK SRR BCE AR RIS R . Wk
FERE T FAF R, CREIER P S SR B E LT AR

MDIO & MII/RMII ¥z 041575 PHY #4781, SRS PHY a5 88, DLEEFRERIWOR .

17.2 FEHHE
« %% IEEE 802.3 5& X 1) MAC I
* FF IEEE 802.3 5E X MIl. RMII #2111 PHY
« it MDIO 5 PHY % i
+ % ¥F 10Mbps 5 100Mbps LI KM
o PR 52X L
o AW TR, SCRF A Shii s 22 Bzl
o FEEXUTRT, SCHRpR keI & #A%
« 3CHF CRC AR B AR B
o HlEmRT AR B R R
o FRIEWS,  H B R BB Il
o Al K s A HE T (4 PR )
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o AIAERR BRI (> ARifE LRI )

* H3)EFE R UG IR s B AL

o I

« W47 %1k 128 4~ BD(Buffer Descriptor) (¥4 # RAM
o RIEFENCH) & R R R S

o TEHRAR R AR 2 A N

17.3 Thgetmik
EMAC #ie 4 ale i~

BL702/704/706 %% F it 284/ 370 @2021 Bouffalo Lab


http://www.bouffalolab.com/

Sl T

= BL702/704/706 Z% F- /it
Bouffalo Lab

Ethernet

Core
: :
: MAC H
5 P 5 5
: TxData : :
= — > s :
: = H ¢+ TxData '
' Tx Control 3 ' H -
: Signals : :
; <« »{TX Ethemet MAC| | XPHY
' H ! Control '
5 Tx Control } ! Signals :
: Signals -} =
: <> : :
; ; : ;
' ' H H
. . H .
e s e =
: Tx Control § : '
' ; ' H '
H <S|gnals H MAC Control Module ' H
. ——— > : .

bus Host Interface : (Flow control) ' ;
«— > : ! ; Ethernet

g 5 g i Ethernet PHY < )
: H ! RxData H
! ' H '
: Tx Control } |~ :
! Signals i RxPHY '
: <«—»RX Ethernet MAC ¢ Control :
: ' i Signals '
' : —~- S
; e eecccccccccccccccaaaas : ;
5 Tx Control E
H Signals MII Management Management E
: > Modul Data :
: - —
= s
5 s
5 s
: ;

17.1: EMAC HEE]

PRI Pl 7 A7 4538 MDIO, "I LAEE'S PHY (%5 f7- & NI SEEL AL & I3 (/0T K ssaidr. 2k
BRI IR AR R W RS AVAIIHT S, FCS, KRESE, IR RIRST, KBl hife i@ s 2 g k. &
IABTAR G S Z o AR, NNAEh BUSEEE, 7INETS, FCS, pad 5%, SRJ5HR4E CSMA/CD #hilt, K& & i .
AR E CRS, H BB HAK . WOR Zrf iR AT ALER B SN RAM, 11 RAM HI (A7 A IS AU BLK 9 4
Mo BRSBTS AR R RIS RS 7 DAL B 2 A7k . FIATF — S0 128 A, ATRARGE IS, T A0s e
R
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17.4 B

EMAC #3755 — it 4 H T[22 0% (100Mbps B, 25MHz(MII) 2 50MHz(RMII); 10Mbps i, 2.5MHz). it
WZIAE EMAC 5 PHY 2 Ja][H#5 .

17.5 % & H38iRFF (BD, Buffer Descriptor)

R R T, HI TR EAMC 58038 W2 A b5 B 2 18] i SR E, WPUSe R Bam a4 45, DLAR RIS ROIR AR
TN FFAMIRSTF I ANESE word(32bit) FAIRL, RHLIERT word 24 T A buffer 4 KRR MUK E, 6] ZORES AL
bl word JE N AEFRER . BARE) BD AR LS E AR . REFEENZ: 5T BD, 4% word 5\,
EMAC #i8es7 £f 128 4~ BD, HAEAZWCOB I, o [ H4LE . (H 1% BD &2 5 45 i 14 82X 4k (4N 3d MAC_-
TX_BD_NUM {743 i) TXBDNUM ok $g52). EMAC #1& BD MY, G AEE & I%/4%IR BD, HIEEFRCHN
WR 11 BD #1582 &2/ 0% A A BD.

17.6 PHY % &

PHY % B 27 fr a2 it 17 PHY 22 B 75 E 1) 2 M Hd i85 77 0. EMAC @it MDIO #i] PHY ) TAE, FHORIE
PIE UL GER, 2EXT). Pt MI/RMI #2078 EMAC 5 PHY 2 [AIZZH, AILLEE EMAC FIBE %5 47 4%
(EMAC_MODE) #1{#] RMII_EN ##¢. 4tk bit 4 1, NEES RMIN R, B2 MIL . MIL K RMIT B8 S RF

IEEE 802.3u #rifi 145 E 11 10Mbps 5 100Mbps & 4ER . MIl Jz RMII [fifE5{E SHiid 5 T K.

LT ST

2 Mil RMII
EXTCK_EREFCK ETXCK: RiER40(E5 EREFCK: Z#
ECRS ECRS: #m
ECOL ECOL: &4l
ERXDV ERXDV: % valid ECRSDV: # Al /A valid
ERX0-ERX3 ERXO0-ERX3: 4-bit £I5(%i# | ERXO0-ERX1: 2-bit B4k
ERXER ERXER: #ZYHiRfr ERXER: £ RTER
ERXCK ERXCK: fZI 455
ETXEN ETXEN: Ri%ffifg ETXEN: Ri%kffigE
ETX0-ETX3 ETXO0-ETX3: 4-bit K% ETXO0-ETX1: 2-bit KiX%Hk
ETXER ETXER: KiZEiRIER
EMDC MDIO Clock MDIO Clock
EMDIO MDIO Data Input Output MDIO Data Input Output

RMII 4 1 5] b, Al 2-bit HdlE 20 T Wik, 72 100Mbps &0, 7252t 50MHz (12 %o
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17.7 wiZ2RIZ
17.7.1 PHY #&1k

o R¥E PHY 257, #%'E EMAC_MODE #7745+ #) RMII_EN A RiEHFAE R ZERE 70

¥ E EMAC ff) MAC #iii- 5] EMAC_MAC_ADDRO 5 EMAC_MAC_ADDR1 #

iR gwFE EMAC_MIIMODE %547 2% H )4 CLKDIV, A MDIO #43% & & 1& F i 8h

PE NN PHY fHihE 527 7728 EMAC_MIIADDRESS K45 FIAD

45 PHY )T, it EMAC_MIICOMMAND 5 EMAC_MIITX_DATA 21788 K ik fir 4

BEEL PHY % £ (7477 EMAC_MIIRX_DATA 257788t

HHid EMAC_MIISTATUS #4748 il LLE 15 PHY #4538 BAPIRES
BERIAC B RE, ROSAE PHY ZEN B RRES . Wi s i G, M b i 45 SR 4w 245 X2 EMAC_MODE #if74%
f1f#) FULLD 7.
17.7.2 ZIEHHED
* i EMAC_MODE 75 f7-#% F £ miiag =0 ) B S50 3

« A E EMAC_TX_BD_NUM 2717 8% 1 1#) TXBDNUM 153845 5E &% Fr s FH i BD BN IR AT & k& RX
i BD

o FEAAF FE A5 0 7 A R Bt ot

o R HCE Wi SRS B0 A BD B SR £ (word 1) H

« TR RAKIE BD MR SRR (wrod 0) PR FRIS, JF R EE R (CRC fifg, PAD flifg, hWrtiness)
o GNEHEWKSE, SRR EL RD 8, 5% EMAC it BD #dli B k1% WfRE, &E L IRQ L, LMEREHNET

o KR, WRRRE—ANKIER BD, HEEE F WR 7, EMAC S7EAR XA BD 2 )57 148 35— AN Kik
BD 47 4b

s MPHZA BD FERZE, NMEEKE BD KPR TH K% BD

o WIRFBEAER AL W, ETHFEEE EMAC_INT_MASK 2 f78% H i) TX AH AL

* B E EMAC_MODE # /7 &Hi) TXEN £, DU fEA S

o WIHMERE T AW, EREM W, @ EMAC_TX_BD_NUM Zif7#%H1/f) TXBDNUM 3K 4 /i1 BD
o MRYE 2 HT BD MPIRA F-EAT A LA AL 2]

o BE CROR 2510 BD, HAEHIR P ) RD (L g MHE %, HASYEIORIE; &2 )n, B RD,
Ut BD BRI T k0%
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17.7.3 FEUEED

* fii @ EMAC_MODE 271725 Hh & iiag . 18] @ SR 5k

« JEHIEE EMAC _TX _BD _NUM Z/788 A ) TXBDNUM K48 %2 RKiE T I BD A%, AR & H 2 RX

f) BD

o FE AT A HE & G B SCROE 1A DX 4K

o R BRI L S S B0 R RN BD B EE F £ (word 1)

o JEEX % BD IS H ARSI (wrod 0) HPIRAS AR, I E sl (W REAE)

o HNFHEW AR, FEREL E Ak, 50 EMAC Ut BD #iH, TV TR e, #E - IRQ

fir, DA fE H

o REAI, WARERSE — MR BD, RERE EWR £, EMAC SEALEEEIX S BD 2 J5” 158" BI5 — M EIL

BD AT Ab

« WA A BD AR, WER B E BD Kb BRI 1 BD

o IR FEA AP, BT ERE EMAC_INT_MASK ZF77 8t i RX AT

* fii 8 EMAC_MODE #7851 RXEN 7, PMFERERHIK

o WARAERE T AW, FERUS Ik, @ EMAC_TX_BD_NUM 2474 1) RXBDNUM 3R E 4 #i 1) BD

* M4 AT BD MPRE 74T A R AL 2R

« ZUCERH BD, HAmHlsh ) E AL HE S, HASBRHON TG {EBCESWE, BN E, 1t BD Bin)

PR Tk

17.8 FiFEs5mik

MODE EMAC configuration
INT_SOURCE EMAC transmit control
INT_MASK EMAC interrupt mask

IPGT Inter packet gap

PACKETLEN Frame length

COLLCONFIG Collision configuration
TX_BD_NUM TX buffer descriptors number
MIIMODE Management Data configuration
MIICOMMAND Trigger command
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e B
MIIADDRESS Register address
MIITX_DATA Control data to be written to PHY
MIIRX_DATA Received data from PHY
MIISTATUS MIIM I/F status
MAC_ADDRO Ethernet MAC address0
MAC_ADDR1 Ethernet MAC address1
HASHO_ADDR Lower 32-bit of HASH register
HASH1_ADDR Upper 32-bit of HASH register
TXCTRL TX control
17.8.1 MODE

Hidik: 0x4000d000

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 17 16
RSVD RMII | RECS
EN MALL
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PAD HUG | CRC RSVD FULL RSVD IFG PRO | RSVD | BRO NO TXEN | RXEN
EN EN D PRE
fiz e N BURR S hifE Eiiipy
31:18 RSVD
17 RMIIEN R/W 1'b0 RMII mode enable

0: MIl PHY I/F is used
1: RMII PHY I/F is used

16 RECSMALL R/W 1'b0 Receive small frame enable
0: Frames smaller than MINFL are ignored.
1: Frames smaller than MINFL are accepted.

15 PAD R/W 1'b1 Padding enable
0: Do not add pads to frames shorter than MINFL.
1: Add pads to short frames, until the length equals MINFL.
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EAY N

BURR

S hifE

Eiiipay

HUGEN

R/W

1’0

Huge frames enable

0: The maximum frame length is MAXFL. All additional
bytes are dropped.

1: Frame size is not limited by MAXFL and can be up to
64K bytes.

13

CRCEN

R/W

1'b1

CRC Enable
0: TX MAC does not append CRC field.
1: TX MAC will append CRC field to every frame.

12:11

RSVD

10

FULLD

R/W

1’b0

Full duplex
0: Half duplex mode.
1: Full duplex mode.

9:7

RSVD

IFG

R/W

1’b0

Inter frame gap check
0: IFG is verified before each frame be received.

1: All frames are received regardless to IFG requirement.

PRO

R/W

1’b0

Promiscuous mode enable
0: The destination address is checked before receiving.

1: All frames received regardless of the address.

RSVD

BRO

R/W

1'b1

Broadcast address enable
0: Reject all frames containing the broadcast address un-
less the PRO bit is asserted.

1: Receive all frames containing broadcast address.

NOPRE

R/W

1’b0

No preamble mode
0: 7-byte preamble will be sent.
1: No preamble will be sent.

TXEN

R/W

1’b0

Transmit enable

0: Transmitter is disabled.

1: Transmitter is enabled.

If TX_BD_NUM equals 0x0 (zero buffer descriptors are

used), then the transmitter is disabled regardless of TXEN.

RXEN

R/W

1’b0

Receiver enable

0: Receiver is disabled.

1: Receiver is enabled.

If TX_BD_NUM equals 0x80 (all buffer descriptors are used
for TX), then the receiver is disabled regardless of RXEN.
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17.8.2 INT_SOURCE

Hikik: 0x4000d004

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RXC TXC BUSY | RXE RXB TXE TXB
(A AFK FUR HEAfE ik
317 RSVD
6 RXC R/W 1’b0 Receive control frame
This bit indicates that the control frame was received. It is
cleared by writing 1 to it.
Bit RXFLOW in the CTRLMODE register must be set to 1
in order to get the RXC bit set.
5 TXC R/W 1'b0 Transmit control frame
This bit indicates that a control frame was transmitted. It is
cleared by writing 1 to it.
Bit TXFLOW in the CTRLMODE register must be setto 1 in
order to get the TXC bit set.
4 BUSY R/W 1’b0 Busy
This bit indicates that RX packet is being received and there
is no empty buffer descriptor to use. It iscleared by writing
1toit.
This bit appears regardless to the IRQ bits in the Receive
Buffer Descriptor.
3 RXE R/W 1’b0 Receive error
This bit indicates that an error occurred while receiving data
(overrun, receiver error, dribble
nibble, too long, >64K, CRC error, bus error or late collision.
It is cleared by writing 1 to it.
This bit appears only when IRQ bit is set in the Receive
Buffer Descriptor.
2 RXB R/W 1’b0 Receive frame

This bit indicates that a frame was received. Itis cleared by
writing 1 to it.

This bit appears only when IRQ bit is set in the Receive
Buffer Descriptor.
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oz 4FR PR SHE A
1 TXE R/W 1’b0 Transmit error

This bit indicates that a buffer was not transmitted due to a
transmit error (underrun,

retransmission limit, late collision, bus error or defer time-
out). Itis cleared by writing 1 to it.

This bit appears only when IRQ bit is set in the Transmit
Buffer Descriptor.

0 TXB R/W 1'b0 Transmit buffer

This bit indicates that a buffer has been transmitted. It is
cleared by writing 1 to it.

This bit appears only when IRQ bit is set in the Transmit

Buffer Descriptor.

17.8.3 INT_MASK

Hidik: 0x4000d008

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
RSVD RXCM| TXCM BM RXEM | RXBM| TXEM | TXBM
7 ZFR HUFR SN iR
317 RSVD
6 RXCM R/W 1’b1 Receive control frame mask ENABLE

0: Interrupt is un-masked

1: Interrupt is masked

5 TXCM R/W 1b1 Transmit control frame mask ENABLE
0: Interrupt is un-masked

1: Interrupt is masked

4 BM R/W 1'b1 Busy mask ENABLE
0: Interrupt is un-masked
1: Interrupt is masked

3 RXEM R/W 1b1 Receive error mask ENABLE
0: Interrupt is un-masked

1: Interrupt is masked

2 RXBM R/W 1’b1 Receive frame mask ENABLE
0: Interrupt is un-masked

1: Interrupt is masked

BL702/704/706 %% F it 292/ 370 @2021 Bouffalo Lab


http://www.bouffalolab.com/

BL702/704/706 Z25F- M}

Bouffalo Lab
£z 4R PR SAiE ik
1 TXEM R/W 1'b1 Transmit error mask ENABLE
0: Interrupt is un-masked
1: Interrupt is masked
0 TXBM R/W 1'b1 Transmit buffer mask ENABLE
0: Interrupt is un-masked
1: Interrupt is masked
17.8.4 IPGT
Huhtk: 0x4000d00c
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD IPGT
£z 4R PR =X ik
31:7 RSVD
6:0 IPGT R/W 7'h18 Inter packet gap
The recommended value is 0x18 (24 clock cycles),
which equals 9.6 us for 10 Mbps and 0.96 us for 100 Mbps
mode
17.8.5 PACKETLEN
Huht: 0x4000d018
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
MINFL
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MAXFL
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iz ey i FLUIR K VAL:] ik
31:16 MINFL R/W 16’h40 Minimum frame length

The minimum Ethernet packet is 64 bytes long (0x40).

To receive small packets, assert the RECSMALL bit or
change the MINFL value.

To transmit small packets, assert the PAD bit or change the
MINFL value.

15:0 MAXFL R/W 16’600 Maximum frame length

The maximum Ethernet packet is 1518 bytes long. To sup-
port this and to have some additional

space for tags, a default maximum packet length equals to
1536 bytes (0x600).

For bigger packets, you can assert the HUGEN bit or in-
crease the value of MAXFL field.

17.8.6 COLLCONFIG

Hiik: 0x4000d01c

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 19 ‘ 18 ‘ 17 ‘ 16
RSVD MAXRET
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD COLLVAL
L EAY N BUR HAE ik
31:20 RSVD
19:16 MAXRET R/W 4’hF Maximum retry

This field specifies the maximum number of consequential
retransmission attempts after the collision is detected.
When the maximum number has been reached, the TX
MAC reports an error and stops transmitting the current
packet.

According to the Ethernet standard, the MAXRET default

value is set to 0xf (15).

15:6 RSVD

5:0 COLLVAL R/W 6’h3F Collision valid

This field specifies a collision time window. A collision that
occurs later than the time window

is reported as a "Late Collisions” and transmission of the
current packet is aborted.
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17.8.7 TX_BD_NUM

Hihik: 0x4000d020

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD RXBDPTR RSVD TXBDPTR
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD TXBDNUM
(A B B K AL ik
31 RSVD
30:24 RXBDPTR R 7'h0 RX buffer descriptors (BD) pointer, pointing at the RXBD

currently being used

23 RSVD
22:16 TXBDPTR R 7’h0 TX buffer descriptors (BD) pointer, pointing at the TXBD
currently being used
15:8 RSVD
7:0 TXBDNUM R/W 8'h40 TX buffer descriptors (BD) number

Number of TX BD. TX and RX share 128 (0x80) descriptors,
so the number of RX BD equals 0x80 - TXBDNUM.

The maximum number of TXBDNUM is 0x80. Values
greater then 0x80 cannot be written into this register.

17.8.8 MIIMODE

Hihik: 0x4000d028

31‘30‘29‘28’27‘26‘25‘24’23‘22‘21‘20’19‘18‘17‘16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD MINO CLKDIV
PRE
(A B FLRR =EDA:] ik
31:9 RSVD
8 MINOPRE R/W 1'b0 No preamble for Management Data (MD)
0: 32-bit preamble will be sent.
1: No preamble will be sent.
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iz ey i FLUIR K VAL:] ik
7:0 CLKDIV R/W 8'h64 Clock divider for Management Data Clock (MDC)

The source clock is bus clock and can be divided by any

even number.

17.8.9 MIICOMMAND

Hihik: 0x4000d02c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD WCTR| RSTA | SCAS
DATA
fiz B2 BUIR HAAE Eiiipay
31:3 RSVD
2 WCTRDATA R/W 1'b0 Write control data, setting this bit to 1 will trigger the com-

mand (auto cleared)
Note: [2])/[1)/[0] cannot be asserted at the same time, exe-

cute one command at a time

1 RSTA R/W 1b0 Read status, setting this bit to 1 will trigger the command
(auto cleared)
Note: [2]/[1)/[0] cannot be asserted at the same time, exe-

cute one command at a time

0 SCAS R/W 1'b0 Scan status, setting this bit to 1 will trigger the command
(auto cleared)
Note: [2])/[1)/[0] cannot be asserted at the same time, exe-

cute one command at a time

17.8.10 MIIADDRESS

Hitik: 0x4000d030

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD RGAD RSVD FIAD
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oz 4FR BURR SHE A
31:13 RSVD
12:8 RGAD R/W 5'h0 Register Address
75 RSVD
4:0 FIAD R/W 5'h0 PHY Address
17.8.11 MIITX_DATA
Hidk: 0x4000d034
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
CTRLDATA
(2 B i BURR SAME A
31:16 RSVD
15:0 CTRLDATA R/W 16’h0 Control Data to be written to PHY
17.8.12 MIIRX_DATA
Hudik: 0x4000d038
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRSD
oz B i PR SHE A
31:16 RSVD
15:0 PRSD R 16’h0 Received Data from PHY
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17.8.13 MIISTATUS

Hihik: 0x4000d03c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD MIM | MIIM
BUSY | LF
iz By i BUR HhifE fiiid
31:2 RSVD
1 MIIMBUSY R 1’b0 MIIM I/F busy signal

0: The MIIM I/F is ready.
1: The MIIM I/F is busy.

0 MIMLF R 1’b0 MIIM I/F link fail signal

17.8.14 MAC_ADDRO

Hihik: 0x4000d040

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
MACB2 MACB3
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MACB4 MACB5
fir B BUBR XA Fik
31:24 MACB2 R/W 8'd0 Ethernet MAC address byte 2
23:16 MACB3 R/W 8'd0 Ethernet MAC address byte 3
15:8 MACB4 R/W 8'd0 Ethernet MAC address byte 4
7:0 MACB5 R/W 8'd0 Ethernet MAC address byte 5
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17.8.15 MAC_ADDR1

Hikik: 0x4000d044

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MACBO MACB1
(a ey IR SAME ik
31:16 RSVD
15:8 MACBO R/W 8'd0 Ethernet MAC address byte 0
7:0 MACB1 R/W 8'd0 Ethernet MAC address byte 1
17.8.16 HASHO_ADDR
Hodk: 0x4000d048
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
HASHO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HASHO
(A ey BLBR XA il
31:0 HASHO R/W 32'h0 Lower 32-bit of HASH register
17.8.17 HASH1_ADDR
Huht: 0x4000d04c
31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
HASH1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HASH1
L B HLRR SEALME iy
31:0 HASH1 R/W 32’h0 Upper 32-bit of HASH register
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17.8.18 TXCTRL

Hikik: 0x4000d050

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD TXP
RQ
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXPTV
fir HFR FLRR BAiE itipa
31:17 RSVD
16 TXPRQ R/W 1'b0 TX Pause Request
Writing 1 to this bit starts sending control frame and is au-
tomatically cleared to zero.
15:0 TXPTV R/W 16°'h0 TX Pause Timer Value
The value that is sent in the pause control frame.
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18.1 B/

USB(Universal Serial Bus) i 4T84k, 584 3CH USB1.1 &+, X USB2.0 #73 >(#F.

18.2 EE4FF

+ % #¥ USB full speed device-mode

18

uUSB

© SCRF 8 AN . EPO AITHC B 4 il L&/ b/ [F) 2 b ki, EPA-EP7 WITC B U HE &R/ v I/ [R) 4 i 1

o BN AU EE TX. RX AN FIFO, FIFO MR 64 £75, JfH3(F DMA
« CFFPEL transceiver

+ % ¥F suspend/resume

* 3FF LPM

« LREZFh USB bl B

18.3 Ihgefmid

18.3.1 USB AL %

1. Bie B M B transceiver, ZFA7#%7E 0x40000228 F1 0x4000022C
2. & usb_config [ % 5] epx_config

3. ML USB Ah it G 77 7745

4. it & USB DMA % (AJiE)

5. i & GPIO & USB IffE (¥ transceiver----function 24 10)

6. & — 0x40000228[20]usb_enum LAl % FHL MRS AR
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18.3.2 B FFastc B X IIREmiA
« swrdy: HBE, AN 0 I, A AT L) cr_usb_epO_sw_rdy 5 A 1

s crsr: 5 1 HENEE, UPERT R EEE ACK I A E 1, MY T M4 EE ACK, %+ OUT/IN 255 HdE
2N\ FIFO/M FIFO K& H (FIFO 4T — )

+ eOsnko: T E —, AR OUT HFHELEINIE NAK, i A& FIFO (FIFO ABUT)

* eOsnki: FFZE —, UK IN FHLB0AME NAK, Hdi A4 FIFO ki (FIFO AT

. e0ss: 5 1 HENHEE, SRIERVE N —WEE STALL M mkiks 1, WF— w2 EE STALL

« epxdit: “A A => fili & xxx_cmd_int => $#i 41 => fill &k xxx_done_int => & F41”

* epxcit: “A R => fil & xxx_cmd_int => $#fE 0 => fil K xxx_done_int => {#F-£1.”

+ epOodit: “4 i => fil & xxx_cmd_int => ¥4 => fill & xxx_done_int => {2 F-{1”

+ epOocit: “A it => fii & xxx_cmd_int => $#i4 => il & xxx_done_int => {2 4”7

« epOidit: “A A => fil &z xxx_cmd_int => #dE £ => fil &k xxx_done_int => & F-1,”

* epOicit: “& AL => fill &2 xxx_cmd_int => H#itl => fil’k xxx_done_int => #&F-{1”

« epOsdit: “ A, => fili % xxx_cmd_int => $#5 4, => fili % xxx_done_int => & F41”

« epOscit: “A A => fill & xxx_cmd_int => Z#lE 1 => fil /& xxx_done_int => 24"

o exrs: HiE, (W4 0 B, A RTLAR cr_epx_rdy S5 1

cexr: 5 1 HEEE, AHRARFT BEE ACK HFILIKE 1, NLF @& BE ACK (FIFO BT 0O
cexn: FHEE -, REBFLFLBINEL NAK, INJOUT Bk T 4 i sl K47 A E (FIFO N84T
* exs: MR BRI AN E -, B 5t sk A R R STALL
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EPO

host -> device

SETUP

host -> device

device -> host

EPO

host -> device

EPO

DATA ACK
fil Bz eOicitr A | il eOidite T |
T device -> host T host -> device
DATA ACK
fith % eOocit I | é fit <z epOdit 1 K7 é

host -> device

ouT

host -> device

DATA

I device -> host
ACK

host -> device

host -> device T device -> host T
EPL-EP7| )y DATA ACK

b fil & epxcit H T b fih A epxdit KT §
. Q%fﬂlz;?jl....f i....-ffff!:;il?....-j
host -> device host -> device T device -> host
EP1 - EP7 Y our DATA ACK

& 18.1: USB tiifili & 77 =
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18.3.3 USB # =5 Ex P T AL IR A2
1. B 252 10ms LU L reset, <xfili’k reset H1lr.
2. Hreset 5N, &k reset end F1 .

3. MR SETUP 45, IN FH%%5. OUT H552 05l % eOsdit. eOicit. epOdit.

4, MRS )E, EHLSHE NS EPx Z Al IN F55. OUT H444Hlfilk epxcit. epxdit.

18.3.4 ZEMBESHNFFRIFIERIE

o PHLH——SETUP H 4550
— B
— H7 eOsdit kR &AL
— eOrfr A7t /2 setup F#55 It R EE, R4 eOrfc B2HL eOrfr HI I 3Rk45F
- BH— crsr USAT )G 8355
— BB TR E AL
— IR Ik

o P —IN S5 50 K%
- BEAT
— HIIBr eOidit H Wrhx AL
— SEfF swrdy i O B 7R B eOtfw 5 A H#is
- B crsr UBAT R4 5%
— R AR AR A
— R H T

o EHLR——OUT H 55 i 0L
— N
— HI7 epOdit  IKrbx G A7
— eOrfr PAFRL L OUT F45 Frfk ket 4, HR¥E eOrfc BHX eOrfr B FT 3543
— B crsr USAT R 255
— JE R R AR AL

— B
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» EPx(x=1...7)—IN FH & 55 K i%:

— HEXN

— W epxcit bR EAL

— %51 exrs 2y 0 WA A LA extfw P95 ANHEHE (A0S HRG% 1 AN 7R, exs REBECH D
B exr LUBUT R 2%

TR b brbR AL

I8 HY T

* EPx(x=1...7)——OUT $ 55 ¥fi i
— BEA T
— FWT epxdit H bR AL
— exrfr WA OUT S5 It R A0S, Al exrfe BEH exrfr BITT 3k 45
- BH—exrs AT G H 5%
— H R WTAR E AL
— Bt
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host -> device I device -> host host -> device

EPO :> IN

DATA ACK

orsri R HURRIEUE A R N eorr, JF LR T |
EISTACK, AR oS, HRFMEEISNAK. |

host -> device T host -> device device -> host

EPO :> ouT

DATA ACK

§%exrs:OEﬁﬂuﬁexﬁwiﬁgiﬂﬁ; ;
BHEIA S 58 1% G B —exr2 [ 1548 FHr Bt 5] 5 ACK;
b(x=1...7) '

host -> device T device -> host host -> device

DATA ACK

DfexrE 5 EHURRIEIR A R Nexrfr, 3 HIRFW B
PIACK 7 IHGR Bk et 4h, FLIR B B IE NAK =

Leccccccccccccccccccccccccccccccacccpaccccccccccccccccacccaccccacaccaaansnas
host -> device T host -> device device -> host

EP1 - EP7 M ouT

DATA ACK

18.2: USB iffifz J5 =\,

W transceiver 2747 B I B «
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* 18.1: AAFaRACE 1

GPIO SWGPIO
usb_xcvr value
usb_rcv read only
usb_vip read only
usb_vim read only
usb_bd read only
pu_usb 0->1
usb_sus 0
usb_spd 1

usb_enum 0->1

usb_data_convert 0

usb_oeb read only

usb_oeb_reg 1
usb_oeb_sel 0
usb_rout_pmos 3
usb_rout_nmos 3
pu_usb_lIdo 0
usb_ldo_vfb 3

# 18.2: HAF#sliiE 2

GPIO SWGPIO

usb_xcvr_config value
usb_slewrate_p_rise 4
usb_slewrate p_fall 3
usb_slewrate_m_rise 4
usb_slewrate_m_fall 3
usb_res_pullup_tune 2

reg_usb_use_ctrl 0

usb_str_drv

reg_usb_use_xcvr
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* 18.2: AAFARACE 2

GPIO SWGPIO
usb_bd_vth 7
usb_v_hys p 1

usb_v_hys m

R HiERIT R NS transceiver B 75 2244 pu_usb 1 usb_enum B —.

18.4 S5k

EyiN

iipy

usb_config

USB configuration

usb_Ipm_config

USB Ipm configuration

usb_resume_config

USB resume configuration

usb_frame _no

USB frame number

usb_error USB error
usb_int_en USB interrupt enable
usb_int_sts USB interrupt status

usb_int_mask

USB interrupt mask

usb_int_clear

USB interrupt clear

ep1_config EP1 configuration
ep2_config EP2 configuration
ep3_config EP3 configuration
ep4_config EP4 configuration
ep5_config EPS5 configuration
ep6_config EP6 configuration
ep7_config EP7 configuration

ep0_fifo_config

EPO fifo configuration

ep0_fifo_status

EPO fifo status

ep0_tx_fifo_wdata

EPO tx fifo write data
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2y i

ik

ep0_rx_fifo_rdata

EPO rx fifo write data

ep1_fifo_config

EP1 fifo configuration

ep1_fifo_status

EP1 fifo status

ep1_tx_fifo_wdata

EP1 tx fifo write data

ep1_rx_fifo_rdata

EP1 rx fifo write data

ep2_fifo_config

EP2 fifo configuration

ep2_fifo_status

EP2 fifo status

ep2_tx_fifo_wdata

EP2 tx fifo write data

ep2_rx_fifo_rdata

EP2 rx fifo write data

ep3_fifo_config

EP3 fifo configuration

ep3d fifo_status

EP3 fifo status

ep3_tx _fifo_wdata

EP3 tx fifo write data

ep3_rx_fifo_rdata

EP3 rx fifo write data

ep4_fifo_config

EP4 fifo configuration

ep4_fifo_status

EP4 fifo status

ep4_tx fifo_wdata

EP4 tx fifo write data

ep4_rx_fifo_rdata

EP4 rx fifo write data

ep5_fifo_config

EPS5 fifo configuration

ep5_fifo_status

EPS5 fifo status

ep5_tx_fifo_wdata

EP5 tx fifo write data

ep5 _rx_fifo_rdata

EP5 rx fifo write data

ep6_fifo_config

EP6 fifo configuration

ep6_fifo_status

EP6 fifo status

ep6_tx_fifo_wdata

EP6 tx fifo write data

ep6_rx_fifo_rdata

EP6 rx fifo write data

ep7_fifo_config

EP?7 fifo configuration

ep7_fifo_status

EP7 fifo status

ep7_tx _fifo_wdata

EP7 tx fifo write data

ep7_rx_fifo_rdata

EP7 rx fifo write data
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xcvr_if_config

18.4.1 usb_config

Hihik: 0x4000d800

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD SW CRSR| EOS EOS EOSS EOSIZE
RDY NKO | NKI
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
EOSWADDR EOSC RSVD RBEN RSVD uUSB
EN
fir HHK BLUR HALE ik
31:29 RSVD
28 SWRDY R 1'b0 EPO transaction ready status bit. Asserted with sw_rdy, and

de-asserted when ACK is sent/received.

27 CRSR w1C 1'b0 EPO transaction ready. When NACK is enabled, asserting
this bit will allow one packet to be transferred even if NACK
is asserted

Set 1 when a transaction needs to be released once (re-
spond ACK)

26 EOSNKO R/W 1'b0 EPO OUT/SETUP transaction nack response (SW control
mode)

Note: Should NOT enable both epO_sw_nack_out and
ep0_sw_stall at the same time

must be 1

25 EOSNKI R/W 1'b1 EPO IN transaction nack response (SW control mode)
Note: Should NOT enable both ep0_sw_nack_in and ep0_-
sw_stall at the same time

must be 1

24 EO0SS w1C 1'b0 EPO stall response (SW control mode)

Note: Should NOT enable both ep0_sw_nack_in/out and
ep0_sw_stall at the same time

Set 1 when a handshake needs to be stall once (respond
STALL)
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23:16 EOSIZE R/W 8'd0 EPO transfer size (SW control mode)
max packet size is 64
15:9 EOSWADDR R/W 7'do EPO address (SW control mode)
device address
8 EOSC R/W 1'b0 EPO software control enable
1’b1: EPO IN/OUT transaction is fully contolled by SW
1’b0: EPO IN/OUT transaction is controlled by HW
must be 1
7:5 RSVD
4 RBEN R/W 1'b1 Enable signal of ROM-based descriptors (don’t care if ep0_-
sw_ctrl is asserted)
1’b1: USB descriptors stored in ROM will be used
1’b0: SW should prepare the descriptors requested by
HOST
must be 0
3:1 RSVD
0 USBEN R/W 1b0 Enable signal of USB function
18.4.2 usb_Ipm_config
Hbdk: 0x4000d804
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LPM LPMATTR RSVD
STS
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD LPMRESP RPUD | LPM
EN
fir HHK HLPR X DAL iy
31 LPMSTS R 1'b0 LPM status bit
30:20 LPMATTR R 11°’h0 LPM attributes received in LPM packet
19:4 RSVD
3:2 LPMRESP R/W 2'd2 Response when LPM packet is received
2'd3: NYET
2'd2: STALL
2'd1: NACK
2'd0: ACK
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1 RPUD wW1C 1'b0 Response update signal (for async concern)
Assert this bit when cr_Ipm_resp is updated
0 LPMEN wi1cC 1’b0 LPM enable signal
18.4.3 usb_resume_config
Huhk: 0x4000d808
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSFC RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RSTG | RSVD RSWD
(0 HK LR HEALfE ik
31 RSFC R/W 1’b0 Force to output K-state
30:13 RSVD
12 RSTG w1C 1b0 Resume K-state trigger
11 RSVD
10:0 RSWD R/W 11°d26 Resume K-state width (unit: 2.67us)
18.4.4 usb_frame_no
Hbdk: 0x4000d818
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD EPNO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PID RSVD FRANM
fir B HLRR =EDA:) it ip
31:20 RSVD
19:16 EPNO R 4’d0 Endpoint number of the current transaction
15:12 PID R 4'd0 PID value of the current transaction
11 RSVD
10:0 FRANM R 11’h0 Current frame number
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18.4.5 usb_error

Hihik: 0x4000d81c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD CRC16 CRC5| PCSE | PSEO | IEEO | TTEO | UREO
ERR ERR
fir B FLRR BAiE itipa
317 RSVD
6 CRC16ERR R 1’b0 Data CRC error occurs, cleared by cr_usb_err_clr, enabled
by ueen
5 CRC5ERR R 1b0 Token CRC error occurs, cleared by cr_usb_err_clr, en-

abled by ueen

4 PCSE R 1'b0 PID check sum error occurs, cleared by cr_usb_err_clr, en-
abled by ueen

3 PSEO R 1’b0 PID sequence error occurs, cleared by cr_usb_err_clr, en-

abled by ueen

2 IEEO R 1’b0 Invalid endpoint error occurs, cleared by cr_usb_err_clr, en-

abled by ueen

1 TTEO R 1'b0 Transfer time-out error occurs, cleared by cr_usb_err_clr,
enabled by ueen

0 UREO R 1'b0 UTMI I/F RX error occurs, cleared by cr_usb_err_clr, en-

abled by ueen

18.4.6 usb_int_en

Hiik: 0x4000d820

31 30 29 28 27 26 ‘ 25 ‘ 24 23 22 21 20 19 18 17 16

UEEN | S3EN | LPEN | LWEN | RDEN RSVD EP7D | EP7C | EP6D | EP6C | EPSD | EP5C | EP4D | EP4C
EN EN EN EN EN EN EN EN

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

EP3D | EP3C | EP2D | EP2C | EP1D | EP1C | EOOD | EOOC | EOID | EOIC | EOSD | EOSC | GDC | VTEN | UREN| SEN
EN EN EN EN EN EN EN EN EN EN EN EN EN
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31 UEEN R/W 1'b1 Interrupt enable of usb_err_int
30 S3EN R/W 1'b0 Interrupt enable of sof_3ms_int
SOF is absent for 3 times (3ms) interrupt enable
29 LPEN R/W 1'b0 Interrupt enable of Ipm_pkt_int
receive link power mangement packet interrupt enable
28 LWEN R/W 1’b0 Interrupt enable of Ipom_wkup_int
receive link power mangement resume (wakeup) packet in-
terrupt enable
27 RDEN R/W 1'b0 Interrupt enable of usb_rend_int
reset end interrupt enable
26:24 RSVD
23 EP7DEN R/W 1b1 Interrupt enable of ep7_done_int
22 EP7CEN R/W 1'b1 Interrupt enable of ep7_cmd_int
21 EP6DEN R/W 1'b1 Interrupt enable of ep6_done_int
20 EP6CEN R/W 1'b1 Interrupt enable of ep6_cmd_int
19 EP5DEN R/W 1b1 Interrupt enable of ep5_done_int
18 EP5CEN R/W 1'b1 Interrupt enable of ep5_cmd_int
17 EP4DEN R/W 1'b1 Interrupt enable of ep4_done_int
16 EP4CEN R/W 1'b1 Interrupt enable of ep4_cmd_int
15 EP3DEN R/W 1'b1 Interrupt enable of ep3_done_int
14 EP3CEN R/W 1b1 Interrupt enable of ep3_cmd_int
13 EP2DEN R/W 1'b1 Interrupt enable of ep2_done_int
12 EP2CEN R/W 1'b1 Interrupt enable of ep2_cmd_int
11 EP1DEN R/W 1'b1 Interrupt enable of ep1_done_int
10 EP1CEN R/W 1b1 Interrupt enable of ep1_cmd_int
9 EOODEN R/W 1'b1 Interrupt enable of ep0_out_done_int
8 EOOCEN R/W 1'b1 Interrupt enable of ep0_out_cmd_int
7 EOIDEN R/W 1'b1 Interrupt enable of ep0_in_done_int
6 EOICEN R/W 1b1 Interrupt enable of ep0_in_cmd_int
5 EOSDEN R/W 1'b1 Interrupt enable of ep0_setup_done_int
4 EOSCEN R/W 1'b1 Interrupt enable of ep0_setup_cmd_int
3 GDCEN R/W 1'b1 Interrupt enable of get_dct_cmd_int
set0
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2 VTEN R/W 1'b1 Interrupt enable of vbus_tgl_int
vbus voltage toggle interrupt enable, for detect equipment
plug

1 UREN R/W 1'b1 Interrupt enable of usb_reset_int
reset interrupt enable

0 SEN R/W 1b1 Interrupt enable of sof_int
SOF interrupt enable

18.4.7 usb_int_sts

Hiik: 0x4000d824

31 30 29 28 27 26 ‘ 25 ‘ 24 23 22 21 20 19 18 17 16
UEIT | S3IT LPIT | LWIT | RDIT RSVD EP7D | EP7C | EP6D | EP6C | EP5D | EP5C | EP4D | EP4C

IT IT IT IT IT IT IT IT

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

EP3D | EP3C | EP2D | EP2C | EP1D | EP1C | EPOD | EOOC | EOID EOIC | EOSD | EOSC | GDC | VTIT | URIT SIT

IT IT IT IT IT IT IT IT IT IT IT IT IT
(0 B LR SAE ik
31 UEIT R 1’b0 USB error occurs, check usb_error for detailed error type
30 S3IT R 1’b0 SOF is absent for 3 ms
29 LPIT R 1b0 LPM packet is received
28 LWIT R 1'b0 LPM resume (wakeup) signal is received
27 RDIT R 1'b0 USB reset de-assert is triggered
26:24 RSVD
23 EP7DIT R 1'b0 EP7 IN or OUT command is finished
22 EP7CIT R 1'b0 EP7 IN or OUT command is received
21 EP6DIT R 1'b0 EP6 IN or OUT command is finished
20 EP6CIT R 1’b0 EP6 IN or OUT command is received
19 EP5DIT R 1’b0 EP5 IN or OUT command is finished
18 EP5CIT R 1’b0 EP5 IN or OUT command is received
17 EP4DIT R 1'b0 EP4 IN or OUT command is finished
16 EPACIT R 1'b0 EP4 IN or OUT command is received
15 EP3DIT R 1’b0 EP3 IN or OUT command is finished
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14 EP3CIT R 1’b0 EP3 IN or OUT command is received
13 EP2DIT R 1'b0 EP2 IN or OUT command is finished
12 EP2CIT R 1’b0 EP2 IN or OUT command is received
11 EP1DIT R 1'b0 EP1 IN or OUT command is finished
10 EP1CIT R 1’b0 EP1 IN or OUT command is received
9 EPODIT R 1’b0 EPO OUT command is finished
8 EOOCIT R 1’b0 EPO OUT command is received
7 EOIDIT R 1'b0 EPO IN command is finished
6 EOICIT R 1'b0 EPO IN command is received
5 EOSDIT R 1’b0 EPO SETUP command is finished
4 EOSCIT R 1’b0 EPO SETUP command is received
3 GDCIT R 1'b0 GET_DESCRIPTOR command is received
2 VTIT R 1’b0 VBUS detection is toggled, check 0x1FC[31] for vbus_de-
tect status
1 URIT R 1b0 USB reset is triggered
0 SIT R 1’b0 SOF is received
18.4.8 usb_int_mask
Hudk: 0x4000d828
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UEM S3M LPM LWM RDM RSVD E7DM | E7TCM | E6DM | E6CM | ESDM | E5CM | E4DM | E4CM
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E3DM | E3CM | E2DM | E2CM | E1DM | E1CM EO EO EO EO EO EO GDCM| VTM URM SM
ODM | OCM IDM ICM SDM SCM
fiz HHK FLRR BAfE ik
31 UEM R/W 1'b1 Interrupt mask of usb_err_int
30 S3M R/W 1b1 Interrupt mask of sof _3ms_int
29 LPM R/W 1'b1 Interrupt mask of Ipm_pkt_int
28 LWM R/W 1'b1 Interrupt mask of Ipm_wkup_int
27 RDM R/W 1'b1 Interrupt mask of usb_rend_int
26:24 RSVD
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23 E7DM R/W 1'b1 Interrupt mask of ep7_done_int
22 E7CM R/W 1'b1 Interrupt mask of ep7_cmd_int
21 E6DM R/W 1'b1 Interrupt mask of ep6_done_int
20 E6CM R/W 1'b1 Interrupt mask of ep6_cmd_int
19 E5DM R/W 1b1 Interrupt mask of ep5_done_int
18 E5CM R/W 1'b1 Interrupt mask of ep5_cmd_int
17 E4DM R/W 1'b1 Interrupt mask of ep4_done_int
16 E4CM R/W 1'b1 Interrupt mask of ep4_cmd_int
15 E3DM R/W 1b1 Interrupt mask of ep3_done_int
14 E3CM R/W 1'b1 Interrupt mask of ep3_cmd_int
13 E2DM R/W 1'b1 Interrupt mask of ep2_done_int
12 E2CM R/W 1'b1 Interrupt mask of ep2_cmd_int
11 E1DM R/W 1b1 Interrupt mask of ep1_done_int
10 E1CM R/W 1'b1 Interrupt mask of ep1_cmd_int
9 EOODM R/W 1'b1 Interrupt mask of ep0_out_done_int
8 EOOCM R/W 1'b1 Interrupt mask of ep0_out_cmd_int
7 EOIDM R/W 1'b1 Interrupt mask of ep0_in_done_int
6 EOICM R/W 1'b1 Interrupt mask of ep0_in_cmd_int
5 EOSDM R/W 1'b1 Interrupt mask of ep0_setup_done_int
4 EOSCM R/W 1'b1 Interrupt mask of ep0_setup_cmd_int
3 GDCM R/W 1'b1 Interrupt mask of get_dct_cmd_int
2 VTM R/W 1'b1 Interrupt mask of vbus_tgl_int
1 URM R/W 1'b1 Interrupt mask of usb_reset_int
0 SM R/W 1'b1 Interrupt mask of sof_int
18.4.9 usb_int_clear
Hbdk: 0x4000d82c
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UEC S3C LPC LwcC RDC RSVD E7DC | E7TCC | E6DC | EBCC | E5DC | E5CC | E4DC | E4CC
15 14 13 12 11 10 9 8 7 6 5 4 & 2 1 0
E3DC | E3CC | E2DC | E2CC | E1DC | E1CC EO EO EO EO EO EO GDCC| VTC URC EO
OoDC | OcCC IDC ICC SDC SCC
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31 UEC w1C 1b0 Interrupt clear of usb_err_int
30 S3C wW1C 1'b0 Interrupt clear of sof_3ms_int
29 LPC W1C 1'b0 Interrupt clear of lpm_pkt_int
28 LWC wW1C 1’b0 Interrupt clear of Ipom_wkup_int
27 RDC w1C 1'b0 Interrupt clear of usb_rend_int
26:24 RSVD
23 E7DC w1C 1'b0 Interrupt clear of ep7_done_int
22 E7CC w1iC 1'b0 Interrupt clear of ep7_cmd_int
21 E6DC w1C 1’b0 Interrupt clear of ep6_done_int
20 E6CC w1C 1'b0 Interrupt clear of ep6_cmd_int
19 E5DC w1C 1'b0 Interrupt clear of ep5_done_int
18 E5CC wW1C 1'b0 Interrupt clear of ep5_cmd_int
17 E4DC w1C 1’b0 Interrupt clear of ep4_done_int
16 E4CC w1C 1b0 Interrupt clear of ep4_cmd_int
15 E3DC w1C 1'b0 Interrupt clear of ep3_done_int
14 E3CC w1iC 1'b0 Interrupt clear of ep3_cmd_int
13 E2DC w1C 1’b0 Interrupt clear of ep2_done_int
12 E2CC w1C 1'b0 Interrupt clear of ep2_cmd_int
11 E1DC w1C 1'b0 Interrupt clear of ep1_done_int
10 E1CC W1C 1'b0 Interrupt clear of ep1_cmd_int
9 EOODC w1C 1’b0 Interrupt clear of ep0_out_done_int
8 EOOCC w1C 1'b0 Interrupt clear of ep0_out_cmd_int
7 EOIDC w1C 1'b0 Interrupt clear of ep0_in_done_int
6 EQICC w1C 1'b0 Interrupt clear of ep0_in_cmd_int
5 EOSDC w1iC 1'b0 Interrupt clear of ep0_setup_done_int
4 EOSCC w1C 1’b0 Interrupt clear of ep0_setup_cmd_int
3 GDCC w1C 1b0 Interrupt clear of get_dct_cmd_int
2 VTC w1C 1'b0 Interrupt clear of vbus_tgl_int
1 URC wW1C 1'b0 Interrupt clear of usb_reset_int
0 EO wW1C 1’b0 Interrupt clear of sof_int
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18.4.10 ep1_config

Hihik: 0x4000d840

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD EPRS ER ENRE | ESRE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EPT EPD EPMP
fir R U CENAL ik
31:20 RSVD
19 EPRS R 1’b0 Endpoint ready status bit. Asserted with ep_rdy, and de-

asserted when ACK is sent/received.

18 ER w1C 1b0 Endpoint ready. When Endpoint NACK is enabled, assert-
ing this bit will allow one packet to be transferred

17 ENRE R/W 1'b1 Endpoint NACK response enable, should not be enabled
with STALL at the same time
must be 1

16 ESRE R/W 1b0 Endpoint STALL response enable, should not be enabled

with NACK at the same time
Set 1 when endpoint needs to be suspend (respond STALL)

15:13 EPT R/W 3'b100 Endpoint type
3'b101: CTRL
3'b010: ISO
3’b100: BULK
3'b000: INT

Others: Reserved

12:11 EPD R/W 2’b01 Endpoint direction
2’b00: Disabled
2'b01: IN

2’b10: OUT
2'b11: Reserved

10:0 EPMP R/W 11°d64 Endpoint max packet size
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18.4.11 ep2_config

Hikik: 0x4000d844

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD E2RS | E2R E2N E2S
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E2T E2D E2S
(a ey IR SAME ik
31:20 RSVD
19 E2RS R 1’b0 Endpoint ready status bit. Asserted with ep_rdy, and de-

asserted when ACK is sent/received.

18 E2R w1C 1b0 Endpoint ready. When Endpoint NACK is enabled, assert-
ing this bit will allow one packet to be transferred

17 E2N R/W 1'b1 Endpoint NACK response enable, should not be enabled
with STALL at the same time
must be 1

16 E2S R/W 1b0 Endpoint STALL response enable, should not be enabled

with NACK at the same time
Set 1 when endpoint needs to be suspend (respond STALL)

15:13 E2T R/W 3'b100 Endpoint type
3'b101: CTRL
3'b010: ISO
3’b100: BULK
3'b000: INT

Others: Reserved

12:11 E2D R/W 2’b01 Endpoint direction
2’b00: Disabled
2'b01: IN

2’b10: OUT
2'b11: Reserved

10:0 E2S R/W 11°d64 Endpoint max packet size

BL702/704/706 %% F it 320/ 370 @2021 Bouffalo Lab


http://www.bouffalolab.com/

Sl T
= BL702/704/706 Z25F- M}

Bouffalo Lab

18.4.12 ep3_config

Hihik: 0x4000d848

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD E3RS | E3RS | E3N E3S
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E3T E3D E3S
fir R U CENAL ik
31:20 RSVD
19 E3RS R 1’b0 Endpoint ready status bit. Asserted with ep_rdy, and de-

asserted when ACK is sent/received.

18 E3RS w1C 1b0 Endpoint ready. When Endpoint NACK is enabled, assert-
ing this bit will allow one packet to be transferred

17 E3N R/W 1'b1 Endpoint NACK response enable, should not be enabled
with STALL at the same time
must be 1

16 E3S R/W 1b0 Endpoint STALL response enable, should not be enabled

with NACK at the same time
Set 1 when endpoint needs to be suspend (respond STALL)

15:13 E3T R/W 3'b100 Endpoint type
3'b101: CTRL
3'b010: ISO
3’b100: BULK
3'b000: INT

Others: Reserved

12:11 E3D R/W 2’b01 Endpoint direction
2’b00: Disabled
2'b01: IN

2’b10: OUT
2'b11: Reserved

10:0 E3S R/W 11°d64 Endpoint max packet size
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18.4.13 ep4_config

Hihik: 0x4000d84c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD E4RS | E4R E4N E4S
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E4T E4D E4S
(a ey IR SAME ik
31:20 RSVD
19 E4RS R 1’b0 Endpoint ready status bit. Asserted with ep_rdy, and de-

asserted when ACK is sent/received.

18 E4R w1C 1b0 Endpoint ready. When Endpoint NACK is enabled, assert-
ing this bit will allow one packet to be transferred

17 E4N R/W 1'b1 Endpoint NACK response enable, should not be enabled
with STALL at the same time
must be 1

16 E4S R/W 1b0 Endpoint STALL response enable, should not be enabled

with NACK at the same time
Set 1 when endpoint needs to be suspend (respond STALL)

15:13 E4T R/W 3'b100 Endpoint type
3'b101: CTRL
3'b010: ISO
3’b100: BULK
3'b000: INT

Others: Reserved

12:11 E4D R/W 2’b01 Endpoint direction
2’b00: Disabled
2'b01: IN

2’b10: OUT
2'b11: Reserved

10:0 E4S R/W 11°d64 Endpoint max packet size
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18.4.14 ep5_config

Hihik: 0x4000d850

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD E5RS | E5RS | E5SN E5S
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EST ESD E5S
fir R U CENAL ik
31:20 RSVD
19 E5RS R 1’b0 Endpoint ready status bit. Asserted with ep_rdy, and de-

asserted when ACK is sent/received.

18 E5RS w1C 1b0 Endpoint ready. When Endpoint NACK is enabled, assert-
ing this bit will allow one packet to be transferred

17 E5N R/W 1'b1 Endpoint NACK response enable, should not be enabled
with STALL at the same time
must be 1

16 E5S R/W 1b0 Endpoint STALL response enable, should not be enabled

with NACK at the same time
Set 1 when endpoint needs to be suspend (respond STALL)

15:13 EST R/W 3'b100 Endpoint type
3'b101: CTRL
3'b010: ISO
3’b100: BULK
3'b000: INT

Others: Reserved

12:11 E5D R/W 2’b01 Endpoint direction
2’b00: Disabled
2'b01: IN

2’b10: OUT
2'b11: Reserved

10:0 E5S R/W 11°d64 Endpoint max packet size
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18.4.15 ep6_config

Hikik: 0x4000d854

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD E6RS | E6R E6N E6S
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E6T E6D E6S
(a ey IR SAME ik
31:20 RSVD
19 E6RS R 1’b0 Endpoint ready status bit. Asserted with ep_rdy, and de-

asserted when ACK is sent/received.

18 E6R w1C 1b0 Endpoint ready. When Endpoint NACK is enabled, assert-
ing this bit will allow one packet to be transferred

17 E6N R/W 1'b1 Endpoint NACK response enable, should not be enabled
with STALL at the same time
must be 1

16 E6S R/W 1b0 Endpoint STALL response enable, should not be enabled

with NACK at the same time
Set 1 when endpoint needs to be suspend (respond STALL)

15:13 E6T R/W 3'b100 Endpoint type
3'b101: CTRL
3'b010: ISO
3’b100: BULK
3'b000: INT

Others: Reserved

12:11 E6D R/W 2’b01 Endpoint direction
2’b00: Disabled
2'b01: IN

2’b10: OUT
2'b11: Reserved

10:0 E6S R/W 11°d64 Endpoint max packet size
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18.4.16 ep7_config

Hihik: 0x4000d858

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD E7RS | E7R E7N E7S
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E7T E7D E7S
(a ey IR SAME ik
31:20 RSVD
19 E7RS R 1’b0 Endpoint ready status bit. Asserted with ep_rdy, and de-

asserted when ACK is sent/received.

18 E7R w1C 1b0 Endpoint ready. When Endpoint NACK is enabled, assert-
ing this bit will allow one packet to be transferred

17 E7N R/W 1'b1 Endpoint NACK response enable, should not be enabled
with STALL at the same time
must be 1

16 E7S R/W 1b0 Endpoint STALL response enable, should not be enabled

with NACK at the same time
Set 1 when endpoint needs to be suspend (respond STALL)

15:13 E7T R/W 3'b100 Endpoint type
3'b101: CTRL
3'b010: ISO
3’b100: BULK
3'b000: INT

Others: Reserved

12:11 E7D R/W 2’b01 Endpoint direction
2’b00: Disabled
2'b01: IN

2’b10: OUT
2'b11: Reserved

10:0 E7S R/W 11°d64 Endpoint max packet size
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18.4.17 ep0_fifo_config

Hikik: 0x4000d900

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD EO EO EO EO EO EO EO EO
RFU RFO TFU TFO RFC TFC DREN | DTEN
fir HFR HLRR BAE jtipa
31:8 RSVD
7 EORFU R 1'b0 Underflow flag of RX FIFO, can be cleared by rx_fifo_clr
6 EORFO R 1'b0 Overflow flag of RX FIFO, can be cleared by rx_fifo_clr
5 EOTFU R 1'b0 Underflow flag of TX FIFO, can be cleared by tx_fifo_clr
4 EOTFO R 1'b0 Overflow flag of TX FIFO, can be cleared by tx_fifo_clr
3 EORFC wi1cC 1’b0 Clear signal of RX FIFO
2 EOTFC W1C 1'b0 Clear signal of TX FIFO
1 EODREN R/W 1b0 Enable signal of dma_rx_reqg/ack interface
Set 1 when use DMA for rx FIFO data transfer
0 EODTEN R/W 1'b0 Enable signal of dma_tx_reg/ack interface
Set 1 when use DMA for tx FIFO data transfer
18.4.18 ep0_fifo_status
Hodik: 0x4000d904
31 30 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
EO EO RSVD EORFC
RFF RFE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EO EO RSVD EOTFC
TFF TFE
fir HHK HLRR =EDA:] Eitipa
31 EORFF R 1’b0 RX FIFO full flag
30 EORFE R 1'b1 RX FIFO empty flag
29:23 RSVD
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22:16 EORFC R 7'd0 RX FIFO available count
15 EOTFF R 1'b0 TX FIFO full flag
14 EOTFE R 1'b1 TX FIFO empty flag
13:7 RSVD
6:0 EOTFC R 7'd64 TX FIFO available count

18.4.19 ep0_tx_fifo_wdata

Mk 0x4000d908

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD EOTFW
iz By i BURR HAhifE ik
31:8 RSVD
7:0 EOTFW w X EPO TX FIFO

18.4.20 ep0_rx_fifo_rdata

Hidik: 0x4000d90c

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD EORFR
fir EAY BURR HAifE Eiiipay
31:8 RSVD
7:0 EORFR R 8’h0 EPO RX FIFO
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18.4.21 ep1_fifo_config

Hihik: 0x4000d910

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD E1 E1 E1 E1 E1 E1 E1 E1
RFU RFO TFU TFO RFC TFC DREN | DTEN
fir HFR HLRR BAE jtipa
31:8 RSVD
7 E1RFU R 1'b0 Underflow flag of RX FIFO, can be cleared by rx_fifo_clr
6 E1RFO R 1'b0 Overflow flag of RX FIFO, can be cleared by rx_fifo_clr
5 E1TFU R 1'b0 Underflow flag of TX FIFO, can be cleared by tx_fifo_clr
4 E1TFO R 1'b0 Overflow flag of TX FIFO, can be cleared by tx_fifo_clr
3 E1RFC wW1C 1b0 Clear signal of RX FIFO
2 E1TFC W1C 1'b0 Clear signal of TX FIFO
1 E1DREN R/W 1b0 Enable signal of dma_rx_reqg/ack interface
Set 1 when use DMA for rx FIFO data transfer
0 E1DTEN R/W 1'b0 Enable signal of dma_tx_reg/ack interface
Set 1 when use DMA for tx FIFO data transfer
18.4.22 ep1_fifo_status
Hodk: 0x4000d914
31 30 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
E1 E1 RSVD E1RFC
RFF RFE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E1 E1 RSVD E1TFC
TFF TFE
fir B HLRR =EDA:] Eitipa
31 E1RFF R 1’b0 RX FIFO full flag
30 E1RFE R 1'b1 RX FIFO empty flag
29:23 RSVD
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22:16 E1RFC R 7'd0 RX FIFO available count
15 E1TFF R 1'b0 TX FIFO full flag
14 E1TFE R 1'b1 TX FIFO empty flag
13:7 RSVD
6:0 E1TFC R 7'd64 TX FIFO available count

18.4.23 ep1_tx_fifo_wdata

Mk 0x4000d918

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD E1TFW
iz By i BURR HAhifE ik
31:8 RSVD
7:0 E1TFW w X EP1 TX FIFO

18.4.24 ep1_rx_fifo_rdata

Hidik: 0x4000d91c

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD E1RFR
fir EAY BURR HAifE Eiiipay
31:8 RSVD
7:0 E1RFR R 8’h0 EP1 RXFIFO
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18.4.25 ep2_fifo_config

Hikik: 0x4000d920

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD E2 E2 E2 E2 E2 E2 E2 E2
RFU RFO TFU TFO RFC TFC DREN | DTEN
fir HFR HLRR BAE jtipa
31:8 RSVD
7 E2RFU R 1'b0 Underflow flag of RX FIFO, can be cleared by rx_fifo_clr
6 E2RFO R 1'b0 Overflow flag of RX FIFO, can be cleared by rx_fifo_clr
5 E2TFU R 1'b0 Underflow flag of TX FIFO, can be cleared by tx_fifo_clr
4 E2TFO R 1'b0 Overflow flag of TX FIFO, can be cleared by tx_fifo_clr
3 E2RFC wW1C 1b0 Clear signal of RX FIFO
2 E2TFC W1C 1'b0 Clear signal of TX FIFO
1 E2DREN R/W 1b0 Enable signal of dma_rx_reqg/ack interface
Set 1 when use DMA for rx FIFO data transfer
0 E2DTEN R/W 1'b0 Enable signal of dma_tx_reg/ack interface
Set 1 when use DMA for tx FIFO data transfer
18.4.26 ep2_fifo_status
Hodik: 0x4000d924
31 30 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
E2 E2 RSVD E2RFC
RFF RFE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E2 E2 RSVD E2TFC
TFF TFE
fir B HLRR =EDA:] Eitipa
31 E2RFF R 1’b0 RX FIFO full flag
30 E2RFE R 1'b1 RX FIFO empty flag
29:23 RSVD
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22:16 E2RFC R 7'd0 RX FIFO available count
15 E2TFF R 1'b0 TX FIFO full flag
14 E2TFE R 1'b1 TX FIFO empty flag
13:7 RSVD
6:0 E2TFC R 7'd64 TX FIFO available count

18.4.27 ep2_tx_fifo_wdata

Mk 0x4000d928

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD E2TFW
iz By i BURR HAhifE ik
31:8 RSVD
7:0 E2TFW w X EP2 TX FIFO

18.4.28 ep2_rx_fifo_rdata

Hiik: 0x4000d92c

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD E2RFR
fir EAY BURR HAifE Eiiipay
31:8 RSVD
7:0 E2RFR R 8’h0 EP2 RXFIFO
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18.4.29 ep3_fifo_config

Hihik: 0x4000d930

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD E3 E3 E3 E3 E3 E3 E3 E3
RFU RFO TFU TFO RFC TFC DTEN | DTEN
fir HFR HLRR BAE jtipa
31:8 RSVD
7 E3RFU R 1'b0 Underflow flag of RX FIFO, can be cleared by rx_fifo_clr
6 E3RFO R 1'b0 Overflow flag of RX FIFO, can be cleared by rx_fifo_clr
5 E3TFU R 1'b0 Underflow flag of TX FIFO, can be cleared by tx_fifo_clr
4 E3TFO R 1'b0 Overflow flag of TX FIFO, can be cleared by tx_fifo_clr
3 E3RFC wi1cC 1’b0 Clear signal of RX FIFO
2 E3TFC W1C 1'b0 Clear signal of TX FIFO
1 E3DTEN R/W 1b0 Enable signal of dma_rx_reqg/ack interface
Set 1 when use DMA for rx FIFO data transfer
0 E3DTEN R/W 1'b0 Enable signal of dma_tx_reg/ack interface
Set 1 when use DMA for tx FIFO data transfer
18.4.30 ep3_fifo_status
Hodik: 0x4000d934
31 30 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
E3 E3 RSVD E3RFC
RFF RFE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E3 E3 RSVD E3TFC
TFF TFE
fir HHK HLRR =EDA:] Eitipa
31 E3RFF R 1’b0 RX FIFO full flag
30 E3RFE R 1'b1 RX FIFO empty flag
29:23 RSVD
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22:16 E3RFC R 7'd0 RX FIFO available count
15 E3TFF R 1'b0 TX FIFO full flag
14 E3TFE R 1'b1 TX FIFO empty flag
13:7 RSVD
6:0 E3TFC R 7'd64 TX FIFO available count

18.4.31 ep3_tx_fifo_wdata

Mk 0x4000d938

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD E3TFW
iz By i BURR HAhifE ik
31:8 RSVD
7:0 E3TFW w X EP3 TX FIFO

18.4.32 ep3_rx_fifo_rdata

Hidik: 0x4000d93c

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD E3RFR
fir EAY BURR HAifE Eiiipay
31:8 RSVD
7:0 E3RFR R 8’h0 EP3 RXFIFO
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18.4.33 ep4_fifo_config

Hikik: 0x4000d940

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD E4 E4 E4 E4 E4 E4 E4 E4
RFU RFO TFU TFO RFC TFC DREN | DTEN
fir HFR HLRR BAE jtipa
31:8 RSVD
7 E4RFU R 1'b0 Underflow flag of RX FIFO, can be cleared by rx_fifo_clr
6 E4RFO R 1'b0 Overflow flag of RX FIFO, can be cleared by rx_fifo_clr
5 E4TFU R 1'b0 Underflow flag of TX FIFO, can be cleared by tx_fifo_clr
4 E4TFO R 1'b0 Overflow flag of TX FIFO, can be cleared by tx_fifo_clr
3 E4RFC wW1C 1b0 Clear signal of RX FIFO
2 E4TFC W1C 1'b0 Clear signal of TX FIFO
1 E4DREN R/W 1b0 Enable signal of dma_rx_reqg/ack interface
Set 1 when use DMA for rx FIFO data transfer
0 E4DTEN R/W 1'b0 Enable signal of dma_tx_reg/ack interface
Set 1 when use DMA for tx FIFO data transfer
18.4.34 ep4_fifo_status
Hodik: 0x4000d944
31 30 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
E4 E4 RSVD E4RFC
RFF RFE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E4 E4 RSVD E4TFC
TFF TFE
fir B HLRR =EDA:] Eitipa
31 E4RFF R 1’b0 RX FIFO full flag
30 E4RFE R 1'b1 RX FIFO empty flag
29:23 RSVD
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22:16 E4RFC R 7'd0 RX FIFO available count
15 E4TFF R 1'b0 TX FIFO full flag
14 E4TFE R 1'b1 TX FIFO empty flag
13:7 RSVD
6:0 E4TFC R 7'd64 TX FIFO available count

18.4.35 ep4_tx_fifo_wdata

Hidik: 0x4000d948

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD E4TFW
iz By i BURR HAhifE ik
31:8 RSVD
7:0 E4TFW w X EP4 TX FIFO

18.4.36 ep4_rx_fifo_rdata

Hiik: 0x4000d94c

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD E4RFR
fir EAY BURR HAifE Eiiipay
31:8 RSVD
7:0 E4RFR R 8’h0 EP4 RXFIFO
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18.4.37 ep5_fifo_config

Hikik: 0x4000d950

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD ES E5 E5 ES ES E5 E5 ES
RFU RFO TFU TFO RFC TFC DREN | DTEN
fir HFR HLRR BAE jtipa
31:8 RSVD
7 E5RFU R 1'b0 Underflow flag of RX FIFO, can be cleared by rx_fifo_clr
6 E5RFO R 1'b0 Overflow flag of RX FIFO, can be cleared by rx_fifo_clr
5 ESTFU R 1'b0 Underflow flag of TX FIFO, can be cleared by tx_fifo_clr
4 E5TFO R 1'b0 Overflow flag of TX FIFO, can be cleared by tx_fifo_clr
3 E5RFC wi1cC 1’b0 Clear signal of RX FIFO
2 ESTFC W1C 1'b0 Clear signal of TX FIFO
1 E5DREN R/W 1b0 Enable signal of dma_rx_reqg/ack interface
Set 1 when use DMA for rx FIFO data transfer
0 E5DTEN R/W 1'b0 Enable signal of dma_tx_reg/ack interface
Set 1 when use DMA for tx FIFO data transfer
18.4.38 ep5_fifo_status
Hodik: 0x4000d954
31 30 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
E5 E5 RSVD ESRFC
RFF RFE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ES E5 RSVD E5TFC
TFF TFE
fir HHK HLRR =EDA:] Eitipa
31 E5RFF R 1’b0 RX FIFO full flag
30 E5RFE R 1'b1 RX FIFO empty flag
29:23 RSVD
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22:16 E5RFC R 7'd0 RX FIFO available count
15 E5TFF R 1'b0 TX FIFO full flag
14 E5TFE R 1'b1 TX FIFO empty flag
13:7 RSVD
6:0 E5STFC R 7'd64 TX FIFO available count

18.4.39 ep5_tx_fifo_wdata

Hidik: 0x4000d958

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD E5STFW
iz By i BURR HAhifE ik
31:8 RSVD
7:0 ESTFW w X EP5 TX FIFO

18.4.40 ep5_rx_fifo_rdata

Hidik: 0x4000d95¢

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD E5RFR
fir EAY BURR HAifE Eiiipay
31:8 RSVD
7:0 E5RFR R 8’h0 EP5 RX FIFO
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18.4.41 ep6_fifo_config

Hikik: 0x4000d960

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD E6 E6 E6 E6 E6 E6 E6 E6
RFU RFO TFU TFO RFC TFC DREN | DTEN
fir HFR HLRR BAE jtipa
31:8 RSVD
7 E6RFU R 1'b0 Underflow flag of RX FIFO, can be cleared by rx_fifo_clr
6 E6RFO R 1'b0 Overflow flag of RX FIFO, can be cleared by rx_fifo_clr
5 E6GTFU R 1'b0 Underflow flag of TX FIFO, can be cleared by tx_fifo_clr
4 E6TFO R 1'b0 Overflow flag of TX FIFO, can be cleared by tx_fifo_clr
3 E6RFC wi1cC 1’b0 Clear signal of RX FIFO
2 E6TFC W1C 1'b0 Clear signal of TX FIFO
1 E6DREN R/W 1b0 Enable signal of dma_rx_reqg/ack interface
Set 1 when use DMA for rx FIFO data transfer
0 E6DTEN R/W 1'b0 Enable signal of dma_tx_reg/ack interface
Set 1 when use DMA for tx FIFO data transfer
18.4.42 ep6_fifo_status
Hodik: 0x4000d964
31 30 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
E6 E6 RSVD E6RFC
RFF RFE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E6 E6 RSVD E6TFC
TFF TFE
fir HHK HLRR =EDA:] Eitipa
31 E6RFF R 1’b0 RX FIFO full flag
30 E6RFE R 1'b1 RX FIFO empty flag
29:23 RSVD
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22:16 E6RFC R 7'd0 RX FIFO available count
15 EGTFF R 1'b0 TX FIFO full flag
14 E6TFE R 1'b1 TX FIFO empty flag
13:7 RSVD
6:0 E6TFC R 7'd64 TX FIFO available count

18.4.43 ep6_tx_fifo_wdata

Hidik: 0x4000d968

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD E6TFW
iz By i BURR HAhifE ik
31:8 RSVD
7:0 E6TFW w X EP6 TX FIFO

18.4.44 ep6_rx_fifo_rdata

Hiik: 0x4000d96¢

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD E6RFR
fir EAY BURR HAifE Eiiipay
31:8 RSVD
7:0 E6RFR R 8’h0 EP6 RX FIFO
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18.4.45 ep7_fifo_config

Hikik: 0x4000d970

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD E7 E7 E7 E7 E7 E7 E7 E7
RFU RFO TFU TFO RFC TFC DREN | DTEN
fir HFR HLRR BAE jtipa
31:8 RSVD
7 E7RFU R 1'b0 Underflow flag of RX FIFO, can be cleared by rx_fifo_clr
6 E7RFO R 1'b0 Overflow flag of RX FIFO, can be cleared by rx_fifo_clr
5 E7TFU R 1'b0 Underflow flag of TX FIFO, can be cleared by tx_fifo_clr
4 E7TFO R 1'b0 Overflow flag of TX FIFO, can be cleared by tx_fifo_clr
3 E7RFC wW1C 1b0 Clear signal of RX FIFO
2 E7TFC W1C 1'b0 Clear signal of TX FIFO
1 E7DREN R/W 1b0 Enable signal of dma_rx_reqg/ack interface
Set 1 when use DMA for rx FIFO data transfer
0 E7DTEN R/W 1'b0 Enable signal of dma_tx_reg/ack interface
Set 1 when use DMA for tx FIFO data transfer
18.4.46 ep7_fifo_status
Hodik: 0x4000d974
31 30 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
E7 E7 RSVD E7RFC
RFF RFE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E7 E7 RSVD E7TFC
TFF TFE
fir B HLRR =EDA:] Eitipa
31 E7RFF R 1’b0 RX FIFO full flag
30 E7RFE R 1'b1 RX FIFO empty flag
29:23 RSVD
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22:16 E7RFC R 7'd0 RX FIFO available count
15 E7TFF R 1'b0 TX FIFO full flag
14 E7TFE R 1'b1 TX FIFO empty flag
13:7 RSVD
6:0 E7TFC R 7'd64 TX FIFO available count

18.4.47 ep7_tx_fifo_wdata

Hidik: 0x4000d978

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD E7TFW
iz By i BURR HAhifE ik
31:8 RSVD
7:0 E7TFW w X EP7 TX FIFO

18.4.48 ep7_rx_fifo_rdata

Hiik: 0x4000d97c

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD E7RFR
fir EAY BURR HAifE Eiiipay
31:8 RSVD
7:0 E7RFR R 8’h0 EP7 RXFIFO
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18.4.49 xcvr_if_config

Hihik: 0x4000d9fc

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SVD RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD
i B PR pEIA e fiiik
31 SVD R 100
30:0 RSVD
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LowPower

19.1 #LiA

(IR TIAE IR R ) — T 4R bR . O AR FR 805 3 MhOpAEAE, B8 AR, BEIRBIFIRAR A, AT LA
ARG 24 BT N 3 S 3 S @ K D RERE I, PRI DO RESE K ALt A i

Working Mode

Sleep Mode
interrupt

Natural wake up

Idle Power Saving Mode

19.1: (R IFERI

19.2 FE4HE
o BFEREH]:GLB HN 5 AME I BRI, ANTE IR E, W SN R
- HERRIZEH] (PDS) : 5 PDS0/1/2/3/4/5/6/7/31 iX 9 N, KIGHIA L, 0N 2

o PRHRIEH] (HBN) : 7 HBNO/1/2 iX 3 NEEgl, 4R, Wi wiRe [a] K
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19.3 IhgEiRmIR
19.3.1 EJRIE
BL702 A 9 ASrEJEIE, AR B 1 E DR R PR
+ PD_AON
— HBN ARASHUA% ] HL 50/ % 125 52 AL /0
— DRARF A 8 R A A 9%
— 51 AR P
+ PD_AON_HBNRTC
— {# RC32K/XTAL32K % il 27 17 4%
— RTC wlLAH Twefg, Hal T LED WAk
+ PD_AON_HBNCORE
— B YRR A A A
— 4KB ] HBN_RAM, H-T7E# A\ PDS/HBN #aCHT fRAFAE 7 28, #E A PDS/HBN J5 4l AN 4T 2k
- PIR #7452, PIR 2B HLLAMEKRES, HBN XN —Ao5, o] LLAAE HBN Mg g
+ PD_CORE
— HBN RZSHLAZ ] e U5/ 2/ 52 A /i b
- 64KB {* ¥ RAM
— Zigbee/BLE 1T #4% i
+ PD_CORE_MISC_DIG
- A (B
+ PD_CORE_MISC_ANA
- Ahi (BRI
« PD_CPU
- CPU/Z A7 3%
- ROM/i#% RAM
- PD_BZ

— W ZigBee
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« PD_USB
- USB

BN HIFICER 9 NS IR AR S ], BAR R ) 5 S R R TR
£ 19.1: HERER

NO| Scenario| AON AON_- AON_HB- | CORE CORE_- CORE_- CPU | BZ | USB
HBNRTC NCORE MISC_DIG MISC_ANA
1 | Normal | ON ON ON ON ON ON ON ON ON
2 PDSO ON ON ON ON ON ON ON ON ON
3 PDS1 ON ON ON ON ON ON ON ON | OFF
4 PDS2 ON ON ON ON ON ON ON | OFF | ON
5 PDS3 ON ON ON ON ON ON ON | OFF | OFF
6 PDS4 ON ON ON ON ON ON OFF | ON ON
7 PDS5 ON ON ON ON ON ON OFF | ON | OFF
8 PDS6 ON ON ON ON ON ON OFF | OFF | ON
9 PDS7 ON ON ON ON ON ON OFF | OFF | OFF
10 | PDS31 ON ON ON ON OFF OFF OFF | OFF | OFF
11 | HBNO ON ON ON OFF OFF OFF OFF | OFF | OFF
12 | HBN1 ON ON OFF OFF OFF OFF OFF | OFF | OFF
13 | HBN2 ON OFF OFF OFF OFF OFF OFF | OFF | OFF

19.3.2 I&EE)RE
O Fr AR SCHE 25 Pl R, R AN [ FL YA 2 i

PDS0/1/2/3 (Mg 5 CPU A4 reset, PDS4/5/6/7/31 F HBNO/1/2 # M 5 CPU £ reset. 24 CPU MR Jf reset
Ji, AILUEIT event FFAFE3RR Y 12 BT FH R R T reset 1.

BEAS R H CRMe R, BENRARIRIRZS N A M YR A 2 12X T IH A R B R s e 0 ) 2 A
PD_AON 41~ M g 5 «

« always on pin wakeup (GPIO10~13)
PD_AON_HBNRTC £ 1 | M i -

* hbn rtc timer wakeup

PD_AON_HBNCORE 5 11 |~ M i i .
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« pir . bor k. acomp0 F K. acomp1 T
PD_CORE £ @1 T M5 -

* ble sleep timer wakeup. GPIO0~7 Pin Wakeup (select one). pds timer wakeup
PD_CORE_MISC_DIG #1 PD_CORE_MISC_ANA 75 {1 g 5 «

* kys Hl¥r. irrx . GPIO0~8 GPIO Pin Wakeup. GPI014~31 GPIO Pin Wakeup
PD_USB 1T~ mi i Y -

+ usb wakeup I

19.3.3 IhiEiEk
TAERR

O IR PEAS 5 AN BUST IIR B ], 72 GLB AT B ) 5515 A 00 S B R I b ], 0 T DURRAE 4 w2 A 3% 3¢,
X AN 5 A A AL B A BN BEHEAT I B il ISP i ) SR SRR Y, AELE TARRESTR AN 0 S (]

HEERAE = (PDS)

AT TR A DR, B PDS #3505, 44 RTC(Real Time Clock) Z AN B HEATE S, V1N
PRI B, RSN AR IR S PLL SRPA RIS N R PIRAS, bRt N5 B IF BRI AR AR 2 AT I (] SE IR o

1. FENHER A

BARTIET PDS B & LSRR IE N e rp i 2, A0 HE, HE NPT IS (WFI) J5, PDS B2 fi 2 i 2 i) 1
Pyt N\ gate clock #4F, FFI@E AR, ELEE SE I PLL LA K A8 SR

2. BT AR =X

TP REAR AR A1) 7 A PR, 3 — A MR 0 (0] R () T B AT I S RDIRES, 58 = R st PDS_TIM [JREAR
I IEA S, Wi ok PDS B N BB TR IIAER . FER: BUNFTIT IR 24 1ms [ TE], PDS $#2ftH i
FERTIT IR TR, XAMEE AT LUk PDS B2k, 24 PDS REBuE & BESRIN, AR B 23 i v 738 e Ak 7o 48 B 2%
Rk =X (WFI).

3. iR E

2 N BEIRBE S, OCRAM X FIEHRE T L B 3hi3 N retention RS TIAEEE T3k, 24Malg 5 vl L EATIE H retention R
Ao I HARERENX T, 4K HBN_RAM %< — EHARHE .

PRI (HBN)

PRARASAE L7 B AON(Always On) HLIE IR A T, B K4 (18 B 33T I HL (Veore), ELENIREISM T F 1A 2 A
R MR o PEARHRABI R AT DUE BRI HRAS , (EARXS T 50 35 75 ZE e B TR i G, & S i AN 75 22
TAERPRAS T, TR NIRES, Kb, ORARET HA 20 G020 10 s BT L, X 2 [0 2 A7 8 (L F0 P A7 () 0080
2% Ktk HBN WEE A 4KB HBN_RAM, XA WAEFEARIRARZS IS A2 e, B 75 2R A7 B BRI BORZS T LA
FEREANARIR AT DLBIIXASNAE, G MARIRTK S, 7T LB H2 N RAM A2 O, 38 ] DR AR IR 1) 40 s el Bl ok
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A (X HBNO 530

19.4 PDS FFsEH4

e ik

PDS_CTL PDS control register
PDS_TIME1 PDS sleep time
PDS_INT PDS interrupt
PDS_CTL2 PDS control register 2
PDS_CTL3 PDS control register 3
PDS_CTL4 PDS control register 4
pds_stat PDS state

pds_ram1 PDS ram control

pds_gpio_set pu_pd

PDS gpio set

pds_gpio_int

PDS gpio interrupt

19.4.1 PDS_CTL

Hiik: 0x4000e000

31 30 29 28 27 ‘ 26 ‘ 25 ‘ 24 23 22 21 20 19 18 17 16
CTRLPLL CTRLRF IDOVOL FSR | PD | NPW | RSVD| RLPW| IDO | RC32 | RSEN
CLK ID11 MASK CLK VSEL PC
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SEFO | PDXT | PWOF| WXRD| ISL | PUFS | MEM | GATE | CPFS | CIO | PD | PDDC| RSVD | XTFO | SLFE | PDSS
EN STBY | CLK BGS
fir B BLBR XA ik
31:30 CTRLPLL R/W 2’b00 00 : PDS don’t Control PLL on/off
01 : PDS Control PLL on/off depend on gate_clock signal
10 : PDS Control PLL on/off depend on MISC isolation
off/on
11 : PDS Control PLL on/off when pds at idle state
Note. When PDS Control PLL, the real PU signal will still
wait until "xtal_rdy”
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29:28 CTRLRF R/W 2’b01 00 : PDS don’ t control RF on/off
01 : PDS control RF on/off depend on soc_en
10 : PDS control RF on/off depend on BLE power on/off
11 : PDS control RF on/off whe pds at idle state
27:24 IDOVOL R/W 4’hA LDO voltage value in PDS mode
23 FSRCLK R/W 0 0 : Don’t Force SRAM CLK Enable
1: Force SRAM CLK Enable
22 PDID11 R/W 0 0 : power on Ido11 during PDS
1 : power down Ido11 during PDS
21 NPWMASK R/W 0 pds start condition mask np_wfi
20 RSVD
19 RLPWCLK R/W 0 0 : Control SRAM Low Power without CLK (Async)
1: Control SRAM Low Power with CLK (Sync)
18 IDOVSEL R/W 0 PDS "SLEEP” control LDO voltage enable
17 RC32PC R/W 0 1: RC32M always on @any state
0 : RC32M on/off controlled by PDS state
16 RSEN R/W 0 0: no pds_reset
1: pds_rst controlled by PDS
15 SEFO R/W 0 0 :pds_soc_enb controlled by PDS
1 :pds_soc_enb always active
14 PDXT R/W 1 0:don’ t_touch xtal during PDS
1 : xtal power down during PDS
13 PWOF R/W 1 0: don’ t_touch Power during PDS
1 : Power off during PDS (each power domain can has its
own control)
12 WXRD R/W 0 0 : Skip wait XTAL Ready before PDS Interrupt
1 : wait XTAL Ready during before PDS Interrupt
11 ISLEN R/W 1 0: don’ t_touch Isolation during PDS (all power domain)
1 : Isolation during PDS (each power domain can has its
own control)
10 PUFS R/W 1 if cr_pds_ctrl_pu_flash =0 or not in PDS31 state
0 : SW Turn Off Flash
1: SW Turn on Flash
9 MEMSTBY R/W 1 0: don’ t_touch mem_stby during PDS
1 : mem_stby during PDS (each power domain can has its
own control)
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8 GATECLK R/W 1 0: don’t_touch clock gating during PDS (all power domain)
1 : gate clock during PDS (each pwr domain has its own
control)
7 CPFS R/W 0 0: don’ 't touch Flash power during all PDS (Flash Power
Always on)
1 : turn off Flash Power During PDS (same control with pds
power off control)
6 ClO R/W 0 1: allow PDS Control the GPIO IE/PU/PD at Sleep Mode
5 PDBGS R/W 0 0:don’ t_touch bg_sys during PDS
1 : power down bg_sys during PDS
4 PDDC R/W 0 0: don’ t_touch dcdc18 during PDS
1 : power down dcdc18 during PDS
3 RSVD
2 XTFO R/W 0 0:don’ t_touch xtal during PDS
1 : power down xtal during PDS
1 SLFE R/W 0 0:can be awakened
1:can’'t be awakened
0 PDSS W1P 0 Enter PDS
19.4.2 PDS_TIME1
Huht: 0x4000e004
31‘30‘29‘28’27‘26‘25‘24’23‘22‘21‘20’19‘18‘17‘16
SLTIM
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SLTIM
£z ey i PR K DAL:] ik
31:0 SLTIM R/W 32'd3240 PDS Sleep Time (in units of 32K clock cycles)
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19.4.3 PDS_INT

Hudik: 0x4000e00c¢

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
WUEV WUSEN
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
INCL RSVD PDMS| RDMS| RSVD | WUMS| CRSE RSEV PDIT | RDIT | RSVD | WKIT
(a ey IR SAME ik
31:24 WUEV R 0 Record Wakeup resason, and be clear by cr_pds_int_clr
[31]: wakeup trigger by kys_int
[30]: wakeup trigger by usb_wkup
[29]: wakeup trigger by ble_slp_irq
[28]: wakeup trigger by irrx_int
[27]: wakeup trigger by gpio_irq
[26]: wakeup trigger by hbn_irg_out[1]
[25]: wakeup trigger by hbn_irg_out[0]
[24]: wakeup trigger by pds_sleep_cnt=0
23:16 WUSEN R/W 8'hFF Mask PDS Wakeup Trigger
[23]: enable wakeup trigger by kys_int
[22]: enable wakeup trigger by usb_wkup
[21]: enable wakeup trigger by ble_slp_irq
[20]: enable wakeup trigger by irrx_int
[19]: enable wakeup trigger by gpio_irq
[17]: enable wakeup trigger by hbn_irq_out[1]
[17]: enable wakeup trigger by hbn_irg_out[0]
[16]: enable wakeup trigger by pds_sleep_cnt=0
15 INCL R/W 0 pds interrupt & wakeup reason clear
14:12 RSVD
11 PDMS R/W 0 Mask pds pll done interrupt
10 RDMS R/W 0 Mask pds rf done interrupt
9 RSVD
8 WUMS R/W 0 Mask pds wakeup interrupt
7 CRSE W 0 clear pds reset event
6:4 RSEV R 0 [2] : pds_rst_n (pds reset)
[1]: pwr_rst_n (hbn power on reset)
[0]: hreset_n (Bus Reset)
3 PDIT R 0 pu_pll_done interrupt
2 RDIT R 0 pu_rf_done interrupt
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1 RSVD
0 WKIT R 0 PDS Wakeup Interrupt
19.4.4 PDS_CTL2
Hudk: 0x4000e010
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD FUSB | FBZ RSVD | FNP
GCLK | GCLK GCLK
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FUSB | FBZ RSVD | FNP FUSB | FBZP | RSVD | FNP FUSB | FBZ RSVD | FNP FUSB | FBZ RSVD | FNP
MSLP | MSLP MSLP | RST RST PRST | ISEN | ISEN ISEN | PWOF| PWOF PWOF
fir B2 HLPR HAfE ik
31:20 RSVD
19 FUSBGCLK R/W 0 manual force USB clock gated
18 FBZGCLK R/W 0 manual force BZ clock gated
17 RSVD
16 FNPGCLK R/W 0 manual force NP clock gated
15 FUSBMSLP R/W 0 manual force USB memory sleep
14 FBZMSLP R/W 0 manual force BZ memory sleep
13 RSVD
12 FNPMSLP R/W 0 manual force NP memory sleep
11 FUSBRST R/W 0 manual force USB pds reset
10 FBZPRST R/W 0 manual force BZ pds reset
9 RSVD
8 FNPPRST R/W 0 manual force NP pds reset
7 FUSBISEN R/W 0 manual force USB isolation
6 FBZISEN R/W 0 manual force BZ isolation
5 RSVD
4 FNPISEN R/W 0 manual force NP isolation
3 FUSBPWOF R/W 0 manual force USB power off
2 FBZPWOF R/W 0 manual force BZ power off
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1 RSVD
0 FNPPWOF R/W 0 manual force NP power off

19.4.5 PDS_CTL3

Hikik: 0x4000e014

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

RSVD | MSIS uUsB BLE Bz RSVD NP RSVD
ISO ISO ISO ISO

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

RSVD | FBLE | FMIS | RSVD | FBLE | FMIS | RSVD | FBLE | FMIS | RSVD | FBLE RSVD FBLE | FMIS | RSVD
GCLK | GCLK MSTB | MSTB PRST | PRST ISO PWOF| PWOF

fir B2 BLBR BAE ik

31 RSVD

30 MSIS R/W 1 1 : make misc isolated at PDS Sleep state

0 : make misc isolated at PDS Sleep state

29 USBISO R/W 1 1: make usb isolated at PDS Sleep state
0 : make usb isolated at PDS Sleep state

28 BLEISO R/W 1 1 : make bz_Ble isolated at PDS Sleep state
0 : make bz_Ble isolated at PDS Sleep state

27 BZISO R/W 1 1 : make BZ isolated at PDS Sleep state
0 : make BZ isolated at PDS Sleep state

26:25 RSVD

24 NPISO R/W 1 1 : make NP isolated at PDS Sleep state

0 : make NP isolated at PDS Sleep state

23:15 RSVD

14 FBLEGCLK R/W 0 manual force BZ_BLE gate_clk

13 FMISGCLK R/W 0 manual force MISC gate_clk

12 RSVD

11 FBLEMSTB R/W 0 manual force BZ_BLE mem_stby

10 FMISMSTB R/W 0 manual force MISC mem_stby

9 RSVD

8 FBLEPRST R/W 0 manual force BZ_BLE pds_rst
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7 FMISPRST R/W manual force MISC pds_rst
6 RSVD
5 FBLEISO R/W manual force BZ_BLE iso_en
4:3 RSVD
2 FBLEPWOF R/W manual force BZ_BLE pwr_off
1 FMISPWOF R/W manual force MISC pwr_off
0 RSVD
19.4.6 PDS_CTL4
Huht: 0x4000e018
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
MISC | MISC RSVD MISC | MISC | MISC | MISC USB USB uUSB USB BLE BLE BLE BLE
DPOF | APOF GCLK | MSTB | RST PWOF| GCLK | MSTB | RST PWOF| GCLK | MSTB | RST PWOF
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BZ Bz BZ BZ RSVD NP NP NP NP
GCLK | MSTB | RST PWOF GCLK | MSTB | RST PWOF
fir HFR BLBR SALE ik
31 MISCDPOF R/W Use with bit[27] cr_pds_misc_pwr_off , if cr_pds_misc_-
pwr_off =1, this bit :
1: Power Off PD_CORE_MISC_DIG when pds_state run at
Power OFF
0 :Power On PD_CORE_MISC_DIG when pds_state run at
Power OFF
30 MISCAPOF R/W Use with bit[27] cr_pds_misc_pwr_off , if cr_pds_misc_-
pwr_off =1, this bit :
1: Power Off PD_CORE_MISC_ANA when pds_state run
at Power OFF
0 :Power On PD_CORE_MISC_ANA when pds_state run
at Power OFF
29:28 RSVD
27 MISCGCLK R/W 1 : make core_misc clock gated at PDS Sleep state
0 : make core_misc clocking at PDS Sleep state
26 MISCMSTB R/W 1 : make core_misc RAM @Retention at PDS Sleep state
0 : make core_misc RAM @ Normal at PDS Sleep state
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£z 4R PR K VAL:] ®
25 MISCRST R/W 1 1 : make core_misc reset at PDS Sleep state
: make core_misc not reset at PDS Sleep state
24 MISCPWOF R/W 1 1 : make core_misc Power off at PDS Sleep state
: make core_misc power on at PDS Sleep state
23 USBGCLK R/W 1 1 : make usb clock gated at PDS Sleep state
: make usb clocking at PDS Sleep state
22 USBMSTB R/W 1 : make usb RAM @Retention at PDS Sleep state
: make usb RAM @ Normal at PDS Sleep state
21 USBRST R/W 1 1 : make usb reset at PDS Sleep state
: make usb not reset at PDS Sleep state
20 USBPWOF R/W 1 : make usb Power off at PDS Sleep state
: make usb power on at PDS Sleep state
19 BLEGCLK R/W 1 1: make bz_ble clock gated at PDS Sleep state
: make bz_ble clocking at PDS Sleep state
18 BLEMSTB R/W 1 1: make bz_ble RAM @Retention at PDS Sleep state
: make bz_ble RAM @ Normal at PDS Sleep state
17 BLERST R/W 1 1 : make bz_ble reset at PDS Sleep state
: make bz_ble not reset at PDS Sleep state
16 BLEPWOF R/W 1 1: make bz_ble Power off at PDS Sleep state
: make bz_ble power on at PDS Sleep state
15 BZGCLK R/W 1 : make BZ clock gated at PDS Sleep state
: make BZ clocking at PDS Sleep state
14 BZMSTB R/W 1 1: make BZ RAM @Retention at PDS Sleep state
: make BZ RAM @ Normal at PDS Sleep state
13 BZRST R/W 1 : make BZ reset at PDS Sleep state
: make BZ not reset at PDS Sleep state
12 BZPWOF R/W 1 1 : make BZ Power off at PDS Sleep state
: make BZ power on at PDS Sleep state
11:4 RSVD
3 NPGCLK R/W 1 1 : make NP clock gated at PDS Sleep state
: make NP clocking at PDS Sleep state
2 NPMSTB R/W 1 : make NP RAM @Retention at PDS Sleep state
: make NP RAM @ Normal at PDS Sleep state
1 NPRST R/W 1 1: make NP reset at PDS Sleep state
: make NP not reset at PDS Sleep state
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0 NPPWOF R/W 1 1 : make NP Power off at PDS Sleep state
0 : make NP power on at PDS Sleep state
19.4.7 pds_stat
Hbdk: 0x4000e01c
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD PLLSTA
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD RFSTA RSVD STA
£z B i BLBR BALE Fik
31:18 RSVD
17:16 PLLSTA R 2’b00 ST_PDS_PLL_OFF =2'b00 ;
ST_PDS_PLL_SFREG = 2'b01 ;
ST_PDS_PLL PU=2b10;
ST_PDS_PLL_RDY =2b11;
15:12 RSVD
11:8 RFSTA R 4’b0 ST_PDS_RF_OFF = 4'b0000 ;
ST_PDS_PU_MBG = 4b0001 ;
ST_PDS_PU_LDO15RF = 4’b0011 ;
ST_PDS_PU_SFREG = 4b0111 ;
ST_PDS_BZ EN_AON =4b1111;
7:4 RSVD
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BURR

S hifE

Eiiipay

3:0 STA

4'b0

ST_IDLE = 4b0000;

ST_ECG = 4’b1000;
ST_ERST = 4'b1100;
ST_EISO = 4'b1111;
ST_POFF = 4'b0111;
ST_PRE_BGON = 4'b0011;
ST_PRE_BGON1 = 4'b0001;
ST_BGON = 4'b0101;
ST_CLK_SW_32M = 4'b0100;
ST_PON_DCDC = 4’b0110;
ST_PON_LDO11_MISC = 4'b1110;
ST_PON = 4’b1010;
ST_DISO = 4'b0010;

ST _DCG = 4b1101;

ST _DRST = 4b1011;
ST_WAIT_EFUSE = 4b1001;

19.4.8 pds_ram1

Hihik: 0x4000e020

31 30 29 28 27

26

25

24 23 22 21 20 19 18 17

16

RSVD

15 14 13 12 11

10

9

8 7 6 5 4 3 2 1

RSVD

RAMPGEN

RAMRET2N RAMRET1N

fiz HFK

BURR

ShifE

RSVD

RAMPGEN

R/W

4’h0

[3] : 48 64KB np_ram Low Power Enable
[2] : 32 48KB np_ram Low Power Enable
[1]: 16 32KB np_ram Low Power Enable
[0] : 0 16KB np_ram Low Power Enable

74 RAMRET2N

R/W

4’h0

[3]: 48 64KB np_ram RET2N, 0: Active With cr_pds_ram_-

pgen[3]=1 and cr_pds_ram_ret1n[3]=1

[2]: 32 48KB np_ram RET 2N, 0: Active With cr_pds_ram_-

pgen[2]=1 and cr_pds_ram_ret1n[2]=1

[1]: 16 32KB np_ram RET 2N,0: Active With cr_pds_ram_-

pgen[1]=1 and cr_pds_ram_ret1n[1]=1

[0]: 0 16KB np_ram RET_2N, 0: Active With cr_pds_ram_-

pgen[0]=1 and cr_pds_ram_ret1n[0]=1
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3:0 RAMRET1N R/W 4’hF [3]: 48 64KB np_ram RET2N, 0: Active With cr_pds_ram_-
pgen[3]=1
[2]: 3248KB np_ram RET 2N, 0: Active With cr_pds_ram_-
pgen[2]=1
[1]: 16 32KB np_ram RET 2N,0: Active With cr_pds_ram_-
pgen[1]=1
[0]: 0 16KB np_ram RET_2N, 0: Active With cr_pds_ram_-
pgen[0]=1
19.4.9 pds_gpio_set_pu_pd
Huht: 0x4000e030
31 30 29‘28’27‘26‘25‘24 23 22 21‘20’19‘18‘17‘16
RSVD 102823PU RSVD 102823PD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD 102217PU RSVD 102217PD
oA ey i PR X DAL:] ik
31:30 RSVD
29:24 102823PU R/W 6’h0 pu, pd
00 : no PD/PU/IE on PAD
01 : Pulldown PAD
10 : Pullup PAD
11 : Active IE
[0] : PAD_GPIO_23
[1]: PAD_GPIO_24
[5] : PAD_GPIO_28
23:22 RSVD
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21:16 102823PD R/W 6’h0 pu, pd

00 : no PD/PU/IE on PAD
01 : Pulldown PAD

10 : Pullup PAD

11 : Active IE

[0] : PAD_GPIO_23

[11: PAD_GPIO_24

[5] : PAD_GPIO_28

15:14 RSVD

13:8 102217PU R/W 6’h0 pu, pd

00 : no PD/PU/IE on PAD
01 : Pulldown PAD

10 : Pullup PAD

11 : Active |IE

[0]: PAD_GPIO_17

[1]: PAD_GPIO_18

[5] : PAD_GPIO_22

7:6 RSVD

5:0 102217PD RIW 6'h0 pu, pd

00 : no PD/PU/IE on PAD
01 : Pulldown PAD

10 : Pullup PAD

11 : Active IE

[0] : PAD_GPIO_17

[1]: PAD_GPIO_18

[5] : PAD_GPIO_22

BL702/704/706 2% F it 358/ 370 @2021 Bouffalo Lab



http://www.bouffalolab.com/

=

Bouffalo Lab

BL702/704/706 Z25F- M}

19.4.10 pds_gpio_int

Hikik: 0x4000€040

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD ITSEL RSVD ITMD RSVD | ITCL | ITST | ITMS
(a ey IR HEAfE ik
31:11 RSVD
10:8 ITSEL R/W 3'do Select VDDCORE GPIO as PDS Interrupt Source
(GPIO0 7)
7 RSVD
6:4 ITMD R/W 3'b0 PDS Interrupt Mode
3 RSVD
2 ITCL R/W 1b0 Clear PDS Interrupt
1 ITST R 1'b0 PDS Interrupt Status
0 ITMS R/W 1'b1 Mask PDS Interrupt
19.5 HBN F 78511k
B ik
HBN_CTL HBN control
HBN_TIME_L RTC timer compare
HBN_TIME_H RTC timer compare
RTC _TIME_L RTC time latched value
RTC_TIME_H RTC time latched value

HBN_IRQ_MODE

HBN irqg mode

HBN_IRQ_STAT HBN irq state
HBN_IRQ_CLR HBN irq clear
HBN_PIR_CFG HBN pir configuration
HBN_PIR_VTH PIR compare threshold

HBN_PIR_INTERVAL

PIR interval
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HBN_MISC HBN misc configuration
HBN_GLB HBN glb configuration
HBN_SRAM HBN ram control

19.5.1 HBN_CTL

Hitik: 0x4000f000

31 ‘ 30 ‘ 29 ‘ 28 27 26 25 24 23 22 ‘ 21 ‘ 20 ’ 19 18 ‘ 17 ‘ 16
HBNSTA SRAM| SRS PWON| RTCD | PODC V11AONSL V1MIRTSL
SLP | OPT | OPT | OPT
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
V11RTSIPOFF | POFF | SRST | POFF | RSVD | POFF | TRPM | HBNM RTCCTL
VRT | VCOR HRTC HCOR
(A AFK B KA ik
31:28 HBNSTA R 4’h0 SW polling until O (default 4°'h3 @pwron)
27 SRAMSLP R 1'b0 SW polling until 0 (default 1’b1 @pwron)
26 SRSOPT R/W 0
25 PWONOPT R/W 0
24 RTCDOPT R/W 0
23 PODC R/W 1 Power On DCDC18 during Power On Sequence (require
400 800us)
22:19 V11AONSL R/W 4’hA VDD11_AON Voltage Out Select @ Enter hibernate
18:15 V11RTSL R/W 4’hA VDD11_RT Voltage Out Select @ Enter hibernate
14 POFFVRT R/W 0 Set 1 to disable power off VYDDCORE_RT at HBN mode (for
low power)
13 POFFVCOR R/W 0 Set 1 to disable power off VDDCORE at HBN mode (for
debug)
12 SRST R/W 0 soft reset
11 POFFHRTC R/W 0 Power Off HBN RTC @ Enter hibernate
10 RSVD
9 POFFHCOR R/W 0 Power Off HBN Core @ Enter hibernate
8 TRPM R 0 Boot Strap 0: Flash, 1: UART or SDIO
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7 HBNM w 0 Enter hibernate
6:0 RTCCTL R/W 7’h0 [6:4] Slow LED, x/0.25/0.5/1/2/4/8/16 seconds

[3] rtc long time 0 353days (bit 39 13 compare)
[2] rtc short time 0 488s (bit 23 0 compare)

[1] rtc time 0 353days (bit 39 0 compare)

[0] rtc enable

19.5.2 HBN_TIME_L

Hiik: 0x4000f004

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
HBNTIML
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HBNTIML
£z 4R PR =X ity
31:0 HBNTIML R/W 32’h0 RTC timer compare bit 31:0

19.5.3 HBN_TIME_H

Hid-: 0x4000f008

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD HBNTIMH
fir AR HLRR BAiE it
31:8 RSVD
7:0 HBNTIMH R/W 8'h0 RTC timer compare bit 39:32
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19.5.4 RTC_TIME_L

Hihik: 0x4000f00c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RTCTIMLL
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RTCTIMLL
fir BHR BUR ShifE fiig
31:0 RTCTIMLL R 32'h0 RTC time latched value bit 31:0

19.5.5 RTC_TIME_H

Hidik: 0x4000f010

31 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RTC RSVD
TIML
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
RSVD RTCTIMLH
oz 4FR PR SHE A
31 RTCTIML W 0 RTC time latch for SW read
30:8 RSVD
7:0 RTCTIMLH R 8'h0 RTC time latched value bit 39:32
19.5.6 HBN_IRQ_MODE
k. 0x4000f014
31 ‘ 30 ‘ 29 ‘ 28 27 26 ‘ 25 ‘ 24 23 22 21 20 19 18 17 16
RSVD PWU PWUSEL A1EN AOEN RSVD | BOR RSVD HW
EN EN PUPD
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
RSVD AONPADIE HPAM HPWMODE
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£z 4R PR K VAL:] ik
31:28 RSVD
27 PWUEN R/W 0 Pin wakeup delay enable
26:24 PWUSEL R/W 3'd3 Pin wakeup delay 1 7 sec
23:22 A1EN R/W 0 enable acomp1 interrupt [20] posedge [21] negedge
21:20 AOEN R/W 0 enable acomp0 interrupt [20] posedge [21] negedge
19 RSVD
18 BOREN R/W 0 enable brown-out interrupt
17 RSVD
16 HWPUPD R/W 1 1: Pull GPIO9 and GPIO17 @ pwr_on and pwr_rst 0 : no
pull
15:13 RSVD
12:8 AONPADIE R/W 5'b11111 AON_PAD IE/SMT (GPIO13 GPIO9)
7:3 HPAM R/W 5b0 mask hbn_pin_wakeup_event
2:0 HPWMODE R/W 3'b101 hbn_pin_wakeup mode
000 : sync falling edge trigger
001 : sync rising edge trigger
010 : sync low level trigger
011 : sync high level trigger
100 : async falling edge trigger
101 : async rising edge trigger
110 : async low level trigger
111 : async high level trigger
19.5.7 HBN_IRQ_STAT
Huht: 0x4000f018
31‘30‘29‘28’27‘26‘25‘24’23‘22‘21‘20’19‘18‘17‘16
IRQSTATE
15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
IRQSTATE
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31:0 IRQSTATE R 0 [22] acomp1

[20] acomp0

[18] brown-out

[17] irg_pir state

[16] irg_rtc state

[4:0] hbn_pin_wakeup state (GPIO13 GPI0O9)

19.5.8 HBN_IRQ_CLR

Hihik: 0x4000f01c

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
IRQCLR
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRQCLR
(A B BURR SAE ik
31:0 IRQCLR w 0 [22] irg_acomp1 clear

[20] irg_acompO clear

[18] irg_bor clear

[17] irg_pir clear

[16] irg_rtc clear

[4:0] hbn_pin_wakeup clear (GP1I013 GPIO9)

19.5.9 HBN_PIR_CFG

Hihik: 0x4000f020

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD NO CGEN| PIR RSVD PIRDIS RSVD | LPF HPFSEL
SYNC EN SEL

fiz B BUIR VAL Eiiipay

31:10 RSVD

9 NOSYNC R/W 0 gpadc no sync
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8 CGEN R/W 0 gpadc force cgen=1
7 PIREN R/W 0 pir enable
6 RSVD
5:4 PIRDIS R/W 0 pir disable

[4] low -> high won't trigger interrupt

[5] high -> low won't trigger interrupt

3 RSVD
2 LPFSEL R/W 0 0: /1. 1:/2
1:0 HPFSEL R/W 0 0: 1-z1,1: 1-z2, 0: 2-z-3

19.5.10 HBN_PIR_VTH

Hiik: 0x4000f024

31 ‘ 30 ‘ 29 ‘ 28 ’ 27 ‘ 26 ‘ 25 ‘ 24 ’ 23 ‘ 22 ‘ 21 ‘ 20 ’ 19 ‘ 18 ‘ 17 ‘ 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD PIRVYH
L 4R HLBR SEALfE ik
31:14 RSVD
13:0 PIRVYH R/W 14’h3ff PIR compare threshold

19.5.11 HBN_PIR_INTERVAL

Hihik: 0x4000f028

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD PIRINTERV
(A EAY S PR HhifE i
31:12 RSVD
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11:0 PIRINTERV R/W 12'd2621 pir_Ipf_sel = 0: 32768 / (pir_interval+1) Hz, default 12.5Hz
(80ms)
pir_Ipf_sel = 1: 32768 / (pir_interval*2+1) Hz, default
6.25Hz ( 160ms)

19.5.12 HBN_MISC

Hihik: 0x4000f02c

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD PULLDWAON RSVD PULLUPAON
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RSVD BOR PU BOR | BOR
OuUT | BOR | VTH SEL

fiz HHK BURR EAE ik
31:30 RSVD
29:24 PULLDWAON R/W 6’h0 [5] : 1: Turn on Flash PAD PD (GP1028), Only Set this bit

when Flash @ Deep Power Down Mode
[4]: 1 : Turn on Flash PAD PD (GPIO27), Only Set this bit
when Flash @ Deep Power Down Mode
[3]: 1: Turn on Flash PAD PD (GPIO26), Only Set this bit
when Flash @ Deep Power Down Mode
[2]: 1: Turn on Flash PAD PD (GPIO25), Only Set this bit
when Flash @ Deep Power Down Mode
[11: 1 : Turn on Flash PAD PD (GPIO24), Only Set this bit
when Flash @ Deep Power Down Mode
[0] : 1: Turn on Flash PAD PD (GPI1023), Only Set this bit
when Flash @ Deep Power Down Mode

23:22 RSVD
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21:16 PULLUPAON R/W 6'h0 [5]: 1 : Turn on Flash PAD PU (GPI0O28), Only Set this bit

when Flash @ Deep Power Down Mode
[4]: 1: Turn on Flash PAD PU (GPIO27), Only Set this bit
when Flash @ Deep Power Down Mode
[3]: 1: Turn on Flash PAD PU (GPIO26), Only Set this bit
when Flash @ Deep Power Down Mode
[2] : 1 : Turn on Flash PAD PU (GPIO25), Only Set this bit
when Flash @ Deep Power Down Mode
[1]: 1 : Turn on Flash PAD PU (GPIO24), Only Set this bit
when Flash @ Deep Power Down Mode
[0]: 1: Turn on Flash PAD PU (GPIO23), Only Set this bit
when Flash @ Deep Power Down Mode

15:4 RSVD
3 BOROUT R 1’h0 Brown Out Reset status
2 PUBOR R/W 1’h0 Power up Brown Out Reset
1 BORVTH R/W 1h1 BOR threshold 0:2.0V, 1: 2.4V
0 BORSEL R/W 1’h0 0: POR is independent of BOR, 1: POR is relevant to BOR

19.5.13 HBN_GLB

Hid:: 0x4000f030

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
AIDOVEC RTIDOVEC RSVD V11SOVSEL
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD CRSE HBNRSEV PU F32SEL UART ROOTCLK
RC32 CLK

fir B BLBR BAME Eiia

31:28 AIDOVEC R/W 4’ha aon Ido output voltage external control:
0:0.60V, 1:0.65V, 2:0.70V, 3:0.75V, 4:0.80V, 5:0.85V,
6:0.9V, 7:0.95V
8:1.0v, 9:1.05V, 10:1.1V, 11:1.15V, 12:1.2V, 13:1.25V,
14:1.3V, 15:1.35V
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27:24 RTIDOVEC R/W 4’ha Ido output voltage external control:
0:0.60Vv, 1:0.65V, 2:0.70V, 3:0.75V, 4:0.80V, 5:0.85V,
6:0.9V, 7:0.95V
8:1.0V, 9:1.05Vv, 10:1.1V, 11:1.15V, 12:1.2V, 13:1.25V,
14:1.3V, 15:1.35V
23:20 RSVD
19:16 V11SOVSEL R/W 4’hA vdd11soc output voltage selection
15:14 RSVD
13 CRSE R/W 1'b0 clear reset event
12:8 HBNRSEV R 4’b0 [4] : bor_out_ event
[3]: pwr_rst_n event
[2] : sw_rst event
[1] : ext_rst_nevent
[0] : por_out event
7:6 R/W 2’h1 Ido11_rt drive strength select
5 PURC32 R/W 1 0: Turn off rc32k during rtc power domain off, 1: Don’t turn
off rc32k
4:3 F32SEL R/W 0 32KHz clock source selection (0: RC32K 1: XTAL 32K 3:
DIG 32K)
2 UARTCLK R/W 0 uart clock selection from HBN (0:fclk 1:96MHz)
1:0 ROOTCLK R/W 0 root clock source selection (0: RC32M 1: XTAL 2/3: PLL)
19.5.14 HBN_SRAM
Hudk: 0x4000f034
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RSVD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSVD SLP RET RSVD
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31:8 RSVD
7 SLP R/W 0 make HBN RAM Sleep
6 RET R/W 0 make HBN RAM Retention
5:0 RSVD
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