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1. BL1824 %

1.1. fEk

BL1824 &N H T BLE ML 2.4GHz A RIS MIIFE SOC (&,  WHEER T =ik
REARIOFES SO 2%, WEA My, MEFMINEREO. BL1824 WA T 24t = iR
) PMU. T BLE R4, FAEM 2.4G 2%, AWHEOES G, Bbs, A
), IBENIRIN RS, TR 5 e SR A .

BL1824 AW S 5.1 fRA, LHFFTH KT 4.2 brdt ) ThaE.

SR T 64MHz 4R EMERE MCU, DMA, GPIO, SPI, UART, Timer, Watchdog
&, SCFF 32MHz AhERERdE, EEER T £ Fi&M 10 7 ADC.

BL1824 % T 16K [} I SRAM, 24K OTP, £ /' 5E X IDE £%:, A MCU
1) ITAG F & ik

1.2. ©FR%4

CPU

ARM® Cortex™-M4, i KX HF 64MHz F4i
iXezs

24KB OTP

16KB SRAM

H:4T Flash: 128KB
I-Cache RAM 2KB
e
32MHz ¥k, 32MHz RC & % 4%, 32.768KHz RC KA 41
B R 4R
BT 5.1 LE PHY #Efeix 2%
LH 2.4-GHz s
RF ok
REFFE: - 97dBm @BLE 1Mbps
KRG Th#. -20 ~ +10dBm
PRI HR : 13.5mA
KA HET: 14mA @0dBm
AR
« Jf% BLE V5.1
Y+ Mesh 4
CHFAME MCU S H 85 2 I 28 Ak B 42 11
B 751 97 FH AR AR S A
Y OTA T+
«  SWD 0
PANGER &

www.bolingic.com 4/125
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- DMAx4
+  UARTx3

«  ARIEBLEN GPIO
«  SPI EMEEAO x1
« PWMx6
Bl
. 16-bit Timer x 3
«  Hiug 10 i GPADC x 7
. T AES %
o YR
o HEARHEJ: 3.0uA(32K BT£fi21T, 16KB RAM fRFRIRZE )
«  TAEHE: 1.8V~3.6V
o TAEEME
«  -40C ~+105C
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1.3.

BL1824 & —AMIKTIFEM A WK
. MCU 4P RSB ELE T AHB &4k, RAM, DMA, SFLASH, GPIO ifiid AHB %2

ABINEEEE

WekE, B HE AN FE A st 2l AHB 3] APB Mf Il APB SR HEAT ).

1.4.

SR T F RN, PHY, fIEH 2.4G

AN

A
lcache RAM 2KB PMU
2anigy Associative
Cache Contraller z
ol 5
A 32.768KHz 32MHz
] | Radio & ADC LDOS
Clocking
- SWVWD - -
MAC Radio
- (BLES .1} -t | Transceiver a—
[AES-128 CCM) 24GHz
Display CTRL L
| DualfQuad spiy| PMA >
< 3 >
we | [Cuarrs | [Seee Trmer]
Quad-5P| ]
Peripherals Timers
DA Controller
‘ GPIO Multiplexing ‘
E 1.1BL1824 RGHER
v
BL1824 AJLARFH T LA s
Mesh 47§z
TG TR
RS
ETa ANk
JoT bk
Beapmifiid
A VIR
6/125
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2. MALE

2.1. BL1824 SOP16

BL1824xPG e LUl -

GPi08/ADC06 [ |@ W,

GPIO9/ADCO8 | 2
GPIO0/SWCLK | 3

GPIO1/SWIO | 4

GPIOS/TX [
GPIO6/RX E
XTALN [
XTALP &7

1 6] GPIO7/ADCO5
1 5| GPIO3/ADCO4
1 4 | GPIO2/ADCO3
1 3] DVDD

1 2] GPIO4/BOOT
1 1] VBAT

T o] GND

=1+

E 2.1BL1824 SOP16 &HiE X

2 1824AP R R 1
GPIO8/ Digital/ . i
1 Digital GP1O/ GPADC input Note 1
ADCO06 Analog
GPIOY/ Digital/ . .
2 Digital GP1O/ GPADC input Note 1
ADCO08 Analog
GPIO0/ . .
3 Digital | Digital GPIO/SWCLK Note 1
SWCLK
GPIOY1/ . .
4 Digital | Digital GPIO/SWDIO Note 1
SWDIO
GPIO5/ . -
5 Digital | Digital GPIO/UART_TX Note 1
UART_TX
GPIO6/ . -
6 Digital | Digital GPIO/UART_RX Note 1
UART_RX
XTAL32M_N 7 Analog | 32M crystal oscillator N input
XTAL32M_P Analog | 32M crystal oscillator P input
RF 9 RF RF input/output
8/125
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GND 10 Power | Digital ground
VBAT 11 Power | Power supply
GPI104/BOOT 12 Digital | Digital GPIO/BOOT Note 1
DVvDD 13 Power | Digital Circuit Power
GPI002/ Digital/ . .
14 Digital GP10/ GPADC input Note 1
ADCO03 Analog
GPIO03/ Digital/ . .
15 Digital GP10/ GPADC input Note 1
ADCO04 Analog
GPIO07/ Digital/ . .
16 Digital GP1O/ GPADC input Note 1
ADCO05 Analog
¥ 1 PraEeESNCE T LUE SCAAERERT GPIO.
(%) NTHRREALIER, FrE M RSTB B K 1S (8] %1% KT 40us.
® 2.1BL1824 EMENX
9/125
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3. MCU &%

BL1824 MCU &4t 7 ARM Cortex-M4 Kb S, A2k UL R A, AL3E R il ] ik
S GPIO, #EIRT FE:

BL1824 4bFEEREA 32 MAFR A RS, A Thumb-2 BEASCRHE 16 A1 32
FLRETRA, DA KA PAT .

MCU (M1t as B — MR R R, (EEfEAR IRz N EE AR L2 E:

OFF

ON

Retention
T IHiAE Cortex-M4 FTSZ F5 () Th gk T .

RYTTIAER 2% (SysTick)

Flash b T 17 25 8¢ (FPB)

AHB Bus
Watchd
a8 | Watchdog |
Cortex M4 bridge
UART
ovA MAC
GPIOs Sl
GPADC
Display
Controller
Flash
Controller

Figure 3.1 Micro-controller Subsystem

3.1. MCU i

1 ) 5 47 R 22 (SWD).
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3.2. HEfEER
BL1824 Hlbrm &R
Number Interrupt name Bit Description
0 BT BB COMBO 1 | BLE Hf¥
1 BB_NATIVE_INT 1| o R e
2 DMA COMBO 1 | DMA ik
3 GPIO COMBO 1 | GPIO "l
4 TIMER COMBO 1 | Timer "l
5 2P4G_RF_IRQ 1 | LH 2.4G ik
6 2P4G_RF_SPI_IRQ 1 | 2.4G (1) SPI @R T
7 PMU_TIMER 1 | RGent i
8 LCD_SPIL_INT 1| B e
9 UART1 COMBO 1 | UART1 &l
10 OTP_INT 1 | OTP Hilf
11 PIN_WAKEUP_INT 1 | GPIO Mfig e iy
12 ADC 1 | GPADC Hilk
13 SPI MASTER 0 COMBO 1 | SPIO ik
14 SFLASH INT 1 | FLASH #&ifill & b
15~22 | SOFT_INT 8 | Bty
24 CRY32M_DIG_READY 1 | 32M @dRiEdRir &
25 UARTO INT 1 | UARTO ik
26 GPIO INT 1 | GPIO COMBO Hiitt
28-30 | TIMER 3 | Timers S AT
32 UART2 INT 1 | UART2 Hil#7
£ 31 MCU hEfEER
3.3. 544

3.3.1. BRBEHFM

Parameter Minimum Maximum Units
BEE L (VBAT) -0.3 3.9 Y,
MROR 5 -40 125 °C
il Ik -40 125 °C

R 3.2 BL1824 Zaxf BN %A%

www.bolingic.com
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3.3.2. HEFRETARFAMF

Rating Min Typ Max Unit
BIERE -40 - 85 °C
B WAZHE 1.0 1.1 1.2 \Y;
Bt HE (VBAT) 1.8 3.3 3.6 \Y;
/O HJE VBAT VBAT VBAT V
% 3.3BL1824 HFHEITIEHKM
3.3.3. ESD g
Parameter Condition Min Typ Max | Unit
N IR v
) HBM - +3000 - \Y/
A{di?fﬁ%%fi( ) ESDA/JEDEC JS-001-2017
N B AL, Ik v
) MM - +100 - \Y/
ﬂi‘y‘ﬁ?ﬁﬁﬂ‘%fﬁ( ) JESD22 -A115C
£ 3.4ESD &%
ab = 4L
3.4. IheetRh3IFE
Base Address Module
0x40000000 SYS REG
0x40001000 CPM
0x40004000 RNG
0x4000B000 24G_RF
0x40020000 BT_PHY
0x40040000 UART1
0x40050000 SPIO
0x40080000 UARTO
0x400A0000 DA _IF
0x400C0000 TIMER
0x400E0000 PMU
0x400F0000 UART2

www.bolingic.com
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4. W

4.1. HENS

BL1824 SOC ith i I F ks LG SRAM FIHEFL Flash,

&%, HET LT A A B AN TR 40 A AE LIRSS

4.2. REIRST

0x40000000 Devi
Ox400FFFFF evice
0x20004000 SRAM
0x20000000 (16KB)
0x00C06000 oTP
0x00C00000 (24KB)
0x00800000 -
0x00400000

Bl 4.1 A

www.bolingic.com
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4.3. APB FHtZ=(H)

AU APB B

0x40000000
0x4002FFFF
0x40040000
Ox4004FFFF
0x40050000
0x4005FFFF
0x40080000
0x4008FFFF
0x400A0000
Ox400AFFFF
0x400C0000
OX400CFFFF
0x400E0000
OX400EFFFF
0x400F0000
OX400FFFFF

www.bolingic.com

UARTL e
SPIO T

UARTO
pAE T
Timer

PMU

UART2

4.2 APB AZERES

0x40000000
0x40000FFF
0x40001000
0x40001FFF
0x40004000
0x40007FFF
0x4000B000
0x4000BFFF

0x40020000
O0x4002FFFF

SYS_REG
cPM
RNG

2PAG_RF

BT_PHY

14/125



EDIELE BL1824x {RIIFER T R A&

5. PMU

5.1. BEEENE

VBAT
| vear

1.1V core power
Lbo —

DVDD

—

5.1 FiFETESTRG
HIRE B RTC (PMU) AR D RERL R G AL AT AR (¥ L IS AT LR R B, SEBLE ALK T
KIIAE o

52. ®F LDO
#7 LDO ER BT AMANHFIZIERRFFHEIEIRIZHEIR.
Parameter Symbol Min Typ Max | Unit Comment
CIPANGEVER 18 | 33 3.6 Y,
i Y R 1.0 1.1 1.2 v
HME A 1.0 UF

® 5.1 FFRLBEFERASH

www.bolingic.com 15/125
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5.3. POR/BOD

EHEM(POR) EEBAMEREEEIZKMEEKFEERZEN. =EHTY(BOD)

BB 7 R IR P 23 B A RO TR e R G AN EADIRTS.

28 Symbol Min | Typ | Max | Unit Comment
f L B 1.67 Y,

#* 5.2 POR/BOD HARS4
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6. i

6.1. EHEH

6.1.1. fEf

BL1824 A —/NA[Td & i M E A (Pin MUX), & AR A [7] 1 S8 ¥ LS 34T 2 1)
GPIO .

6.1.2. EERMH

PINMUX EA 74
o ANREEMERHARZMIERE.
o AN H AT UL ZF A7 8 REG_GPIOX_MUX [t .

6.1.3. IhREHR

FAT S ML PR S B8 201
PINMUX 3 % 15 I, 48— N CL— MR SR U0, 00 (2% 1 1
BT (5 5 MO B A i 1 R T, DL R PINMUX R B T T R45 2

NAME NUMBER

PINMUX_JTAG_MODE_CFG 0

PINMUX_DBG_MODE_CFG

PINMUX_SPIO_MST_SDA_| CFG

PINMUX_SPI0_MST_SDA_O_CFG

PINMUX_SPI0_MST_SCK_CFG

PINMUX_SFLASH_SI_CFG

1
3
4
PINMUX_SPI0_MST_CSN_CFG 5
6
8
9

PINMUX_SFLASH_SO_CFG

PINMUX_SFLASH_HD_CFG 10
PINMUX_SFLASH_WP_CFG 11
PINMUX_SFLASH_CK_CFG 12
PINMUX_SFLASH_CSN_CFG 13
PINMUX_UART1_SDA_| CFG 15
PINMUX_UART1_SDA_O_CFG 16
PINMUX_UART1_CTS_|_N_CFG 17
PINMUX_UART1_RTS_O_N_CFG 18

www.bolingic.com 17/125
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PINMUX_TX_EXT_PD_CFG 19
PINMUX_RX_EXT_PD_CFG 20
PINMUX_GPIO_MODE_CFG 28

PINMUX_SFLASH1_CSN_1_CFG 24
PINMUX_SFLASH1_SI| CFG 25
PINMUX_SFLASH1_SO_CFG 29
PINMUX_SFLASH1 HD CFG 30
PINMUX_SFLASH1 WP _CFG 31
PINMUX_SFLASH1_CK_CFG 32

PINMUX_SFLASH1_CSN_CFG 33
PINMUX_TIMERO_ETR_CFG 34
PINMUX_TIMER1_ETR_CFG 35
PINMUX_TIMER2_ETR_CFG 36
PINMUX_TIMERO_BKIN_CFG 37
PINMUX_TIMER1_BKIN_CFG 38
PINMUX_TIMERZ2_BKIN_CFG 39
PINMUX_TIMERO_I0_0_CFG 40
PINMUX_TIMERO_I0_1_CFG 41
PINMUX_TIMERO_TOGGLE_N_0 _CFG 44
PINMUX_TIMER1_IO_0_CFG 47
PINMUX_TIMER1_10_1 _CFG 48
PINMUX_TIMER1_TOGGLE_N_0_CFG 51
PINMUX_TIMER2_IO_0_CFG 54
PINMUX_TIMER2_10_1_CFG 55
PINMUX_TIMER2_TOGGLE_N_0_CFG 58
PINMUX_UARTO_SDA_| CFG 59
PINMUX_UARTO_SDA_O_CFG 60
PINMUX_UART2_SDA_| CFG 61
PINMUX_UART2_SDA O _CFG 62

#z 6.1 IMEEMER

www.bolingic.com
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6.1.4. PINMUX Z-7Eaenhst

Address Name Description

0X40000080 PIN_MUX_CTRL_1 PINMUX {7 ]
0X40000084 PIN_MUX_CTRL_2 PINMUX {7 ]
0X40000088 PIN_MUX_CTRL_3 PINMUX 7 il
0X4000008C PIN_MUX_CTRL_4 PINMUX 7 il
0X40000090 PIN_MUX_CTRL_5 PINMUX 7l

PIN_MUX_CTRL_1 address: 0x40000080

Bit R/W | Reset | Name Description
31:30 | N/A | Ox0 N/A e

29:24 | RW | 0x0 GPIO3_MUX_REG gpio3 &AM HE
23:22 | N/A | 0x0 N/A e

21:16 | RW | 0x0 GPIO2_MUX_REG gpio2 EHMHE
15:14 | N/A | Ox0 N/A e

13:8 | RW | 0x0 GPIO1_MUX_REG gpiol & AL E
7:6 N/A | Ox0 N/A 1589

5:0 RW | Ox0 GPIO0_MUX_REG gpio0 & H &
PIN_MUX_CTRL_2 address: 0x40000084

Bit R/W | Reset | Name Description
31:30 | N/A | Ox0 N/A e

29:24 | RW | 0x0 GPIO7_MUX_REG gpio7 EHEE
23:22 | N/A | 0x0 N/A e

21:16 | RW | Ox0 GPIO6_MUX_REG Gpio6 EHILE
15:14 | N/A [ 0x0 | N/A RE

13:8 | RW | Ox0 GPIO5_MUX_REG gpio5 HHE
7:6 N/A | 0x0 N/A 1R

5:0 RW | Ox0 GPIO4_MUX_REG gpio4d EHECE
PIN_MUX_ CTRL_3 address: 0x40000088

Bit R/W | Reset | Name Description
31:30 | N/A | Ox0 N/A ey

29:24 | RW | 0x0 GPIO11_MUX_REG | gpioll E &
23:22 | N/A | 0x0 N/A e

21:16 | RW | Ox0 GPIO10_MUX_REG | gpiol0 E &
15:14 | N/A | Ox0 N/A e

13:8 | RW | Ox0 GPIO9_MUX_REG gpio9 EHEE
7:6 N/A | Ox0 N/A iy

5:0 RW | 0x0 GPIO8_MUX_REG gpio8 =ML E

www.bolingic.com
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PIN_MUX_CTRL_4 address: 0x4000008C

Bit R/W | Reset | Name Description
31:30 | N/A | Ox0 N/A 3

29:24 | RW | Oxlc | GPIO15 MUX_REG | gpiol5 & &
23:22 | N/A 0x0 N/A 1R

21:16 | RW 0x0 GPIO14_MUX_REG | gpiol4 M E
15:14 | N/A 0x0 N/A 1R

13:8 RW 0x0 GPIO13_MUX_REG | gpiol3 &Ml &
7:6 N/A 0x0 N/A 1R

5:0 RW 0x0 GPIO12_MUX_REG | gpiol2 &Ml &

PIN_MUX_CTRL_5 address: 0x40000090

Bit R/W | Reset | Name Description
31:22 | N/A | Ox0 N/A 3z

21:16 | RW | Oxlc | GPIO18 MUX _REG | gpiol8 & &
15:14 | N/A | Ox0 N/A 3

13:8 | RW | Oxlc | GPIO17_MUX_REG | gpiol7 & MHicE
7:6 N/A | Ox0 N/A 1R

5:0 RW | Oxlc | GPIO16_MUX REG | gpiol6e EHitE

www.bolingic.com
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6.2. DMA
6.2.1. a4

DMA & ELIEAF A A ] 4%, & BE M RUHIAE B2k A% Fan it X B

6.2.2. EXEIjk

325 AMBA™ 2 AHB Pl i3
Y FF 4 4> DMA JEiHE.

XFFZIE 8 XE RIFNE 4R T
et A 2 MR IE P .
YFF 8/16/32 437 5i B L i o

6.2.3. ThaEHid

DMA X FiZ ik 8 ANiliE. B> DMA JEiE St —24H 2 47 48 AR R PO 3l A 4. mT
PAFII (i 5E 21~ DMA G818, (HZ7E[R—K %] DAM 5138 R IR%S T — AN iEiE.

PLUR BUR &R T s B e /5. N T Gi@iE oS N, DMA il de e im i ird ik
Ht G REIE, [k £ AT SrcBurstSize IR . Rk, 2 BRI KN (TranSize)
KTURR K/ (SrcBurstSize) B, 1838 FIEHRE L5 T fe 248 - RO 4—AN8
TE W AR HAE AL e UG, DMA $2 354 T3 Wk 274248 IntStatus, FEHWREH T
BRI, KR4 dmalint FRIETE S

MR AR, B8 BRI s 1 Bt R DA I TE B R AL . TEIX R
fEOLT, DMA $5il #i 25 FiZimiE, JF Han s H 7 MR W, B r=4 dma_int Hikr.

I= TranSize Transfers =I|

|4 SrcBurstSize Transfers —] || |4 SrcBurstSize Transfers —| | |#= Remaining Transfers —

\ Channel arbitration /'

dma_int —

6.1 DMA #UiE &Sl

6.2.3.1. BEME

DMA R BEH AL ST Z ] I . GRS IEE AR EIE 12 6] % 474 ChnCtrl (L%
P B MU SHRER. EIBIEHEGIFET, DMA f2H 88 15 ek £ — e i fe g n)iE
B QR RS HEIE, MHEFROC S HEIE . A R0 e il TE R i A ) U5 2
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6.2.3.2. fH#EF

DMA % 16 XHEHEFES (dma_reg/dma_ack) , FI-T 5% & & %14
o TR TR TR AR R KA R I R R AT A a0 I N
25 (A RIS AR N BRI 7 R 7= A5 PR dma_req. 24 DMA #5282 BLA dma_req HIi, &
A2 R SR SR T BRI AT 8 G A 8 TG PR T AL TS5 RIRES - 24 DMA il 2%
525 B4 SrcBurstSize HIBHE £, '© 277 42 H W dma_ack. B4 7ER I 2] dma_ack
TS S HGH TSR dma_req. DMA £ 28 ERTIE] dma_req # HUH H i B2 B
Wr dma_ack. WIRTEHHELHIS R IERER, DMA i #5425 dE I BN = il
dma_ack. F&iRACHEE N E DMA LEATH b, DLEE W dma_req.

| SrcBurstSize Transfers | | SrcBurstSize Transfers |

dma_req —/ n_____/ _
dma_ack / \ / A

B 6.2 BWAHEFIHI

6.2.3.3. AL

DMA $flt T 8EUedmahne, nILOESHAL 2 MR B, NG 3B T,

TE T e UA 2 AT, D6 2004 FE — M 3R 435 W SR A1 TR B ) ) S IR A O F s 1) 1 2
HERMZE Mook BERMSH) BB 6 T ARR . 5ER1ER TR BAEENFH
(B RAR T €, BERIIBTF R ORAT T INF 308 18 12 1) 2 A7 2 DLk S50 A4 4 (1 4 14
FERER T RSN — R,

MEIE T, DMA a6 i Jo R4 I 1 1 0 25 A7 A s . SRR e RS
DMA #xfil#F @it PR ChnLLPointer Zk&:3d &4, Wi ChnLLPointer A 8%, N
Fe 1) PR R A D8 AR P P 25 8 380 30 30 2 1) 2 A7 2 o I 30 1 RO RE R BT S, i
FREEH T, HP ChnLLPointer A%,

Head of List 2'nd Element 3'rd Element 4'th Element
ChnCtrl > Ctrl > Ctrl —> Ctrl
ChnSrcAddr SrcAddr SrcAddr SrcAddr
ChnDstAddr DstAddr DstAddr DstAddr
ChnTranSize TranSize TranSize TranSize
ChnLé_rPoint | LLPointer - LLPointer | LLPointer(o)
Channel Control Registers Descriptors in Memory

K 6.3 #AEMINEEREH

www.bolingic.com 22/125



LE

S|OLING

BL1824x {RIIFEMF A

M —ANEIE L m TR R AntTCMask) #7)5 FI, DMA {5 28 2 1F 58 A1) 2% S 48
HIBHREAL 5 A i — S W R 2R 0@ . W ChnLLPointer S A%, IRATEA R K2

AT, TR ) A A AR U3 — MR A

HEA AL

HH T A R P AT DU I EE S s IE R KR

TREIR T HERANRAT (A% o BRI T BUE SCE L R T 1% ) A A AR
[, B 7EIE R AL, R EA AT R IR E

Name Offset Description Format

Ctrl 0x44+n*0x14 mIE Z )il DMA 2547 4 Wi i
SrcAddr | 0x48+n*0x14 Pt ZiIn DMA Z A7 25 WLt
DstAddr | Ox4c+n*0Ox14 H i bk Z 1 DMA 2547 f i 5
TranSize | 0x50+n*0x14 SRR RN Z i DMA 25472 i 5
LLPointer | 0x54+n*0x14 HERTRE Z i DMA 2547 f i 5

£ 6.2 BRAIBFFHER
6.2.3.4. BE)IR 7

DMA At =Mtk IR, g U [ E A a0, 2B R, DMA
) 55 U7 10 A e Jm ik 2 e AR SR . DMA 25 250 i 95 F AR cdie e st i

FEM ERET, DMA 32 il 8 U7 [R5/ H bn S 5 bk R AN

AR N 5 H AR BRI, DMA $e 58 27 R 452 IR0 10
MRS o 4R R 5 E bR R BB I, 55\ H AR (RO 55 I
SRR IR AR R« [ st Bk B I S5 Bt AL . ) 6.4, 1) 6.5,
6.6 43 BIULHI T MU HE LA N AR, BRECR A

Source:Increment

Oxc

0x8

0x4

0x2 ~ 0xd
f e d c
b a 9 8
7 6 5 4
3 2 1 0

0x0

Destination: Increment
0x2 ~ Oxd

Destination: decrement
Oxd ~ 0x2

Destination: fixed
0x4

0x8

0x4

0x0

Oxc

0x8

0x4

0x0

0x8

0x4

0x0

www.bolingic.com
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2 3 0xc
Destination: Increment 4 6 7 0x8
0x2 ~ Oxd
8 a b |ox4
Destination: decrement
Oxd ~ 0x2 ¢ 0x0
f e d C Oxc f d (9 Oxc
b a 9 8 0x8 Destination: decrement b 9 8 0x8
Oxd ~ 0x2
7 6 5 4 |oxa * 7 5 4 | oxt
3 | 2 1| 0 |o 3 1| 0 oo
Oxc
Destination: fixed 0x8
Ox4
2 4 5 Oxd
0x0
6.5 YRHLHEAIRIRET ) B AR BRI
7 6 Oxc
Destination: Increment 5 7 6 0x8
0x2 ~ Oxd
5 7 6 |[ox4
Destination: fixed 5 0x0
0x4
f e d c Oxc 5 Oxe
b a 9 8 0x8 Destination: decrement 6 4 5 0x8
Oxd ~ 0x2
7 16| 5] 4 Jou e 6 4 | 5 |om
3 2 1 0 0x0 6 0x0
Oxc
Destination: fixed 0x8
0x4
7 5 4 oz
0x0
Figure 6.6 VRHih A 58 W) B AR BE I T
6.2.4. DMA ZFF7-2SBLsf
offset Name Description
0x04 NA TR
0x08 NA TR
0x0C NA TR
0x10 NA TR E
0x14 NA TR
24/125
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0x18 NA RE
0x1C NA RE
0x20 DMACTRL DMAC #% | %7 74
0x24 NA N
0x28 NA N
0x2C NA N
0x30 INTSTATUS T DR S 2 17 28
0x34 CHEN BB e A A A%
0x38 NA N
0x3C NA RE
0x40 CHABORT Sib k2 Jln e
0x44+n*0x14 | CHNCTRL EIE n 6T A7
0x48+n*0x14 | CHNSRCADDR HIE n YR hE 7S
0x4C+n*0x14 | CHNDSTADDR IHIE n H LT 78
0x50+n*0x14 | CHNTRANSIZE WIE n AL RN AR
0x54+n*0x14 | CHNLLPOINTER HIE n BRI A AR
DMA #HFEEHR
THFE TR DMA ZF 7284071 B — 5 4 B NEFE 11 -
RO: Wit
WO: 5
R/W: 5
RWIC: w]i, Hulk 1 5% 0.
DMAC ##i| & F74% (offset 0x20)
Bit R/W | Reset | Name Description
31:1 | NA NA RESERVED | NA
0 W 0x0 RESET WEAN. B 1, HENLDMA L, RIETH
I,
HH PR A B A7 85 (offset 0x30)

BT A7 s B 2 m i B

AN IRAS . 0 B 2 T R, B TE I St
HOREW BN 2@ TEE B R P EF AR, EE R IDRES B fEA

HIEAT

ARSAL, SN EERICER, RESAE.

Bit R/W Reset | Name Description
31:24 | NA NA RESERVED | NA
23:16 | RW,C | Ox0 | TC DMA JEi& i) 2 imtHECIR A, B METE — M,

é’l#’l‘i@i@iﬁ?%ﬁiﬂ&ﬁﬂlﬂiﬁ% R
i, 24 lﬂﬁfriﬂkﬁ%ﬁﬁﬁﬁx&
0=3#iE N B AKum it HORAE

=IHIE N A & T HOIRE

www.bolingic.com
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15:8 | R/W;C | Ox0 ABORT JBIE P IERES, BMETE AR
MIEIEA IR, S B AP IRIRE
O=iHiE N %A IR
1= N A RS

7:0 R/W;C | 0x0 ERROR FRIRES, BANEE—AM,

HIEEA AR DL R FE N, ST SRR
WA

SRR

RXSFF 1) MLk

RN T 4% i 9 L

TR B HBC &
0= ﬁfﬁi N BT B IRIR S

iHIE N A RIS

BIBfERE 758 (Offset 0x34)
A7 i~ DMA JHIE 5 HPIRES o RES 7 BN AR AR R 18008 4% e B A7 7E . I E A7 A2
Ff ChnCtrl &7 f74% a3 F F B 4

Bit

R/W

Reset

Name

Description

N:O

R

0x0

CHEN

FrH ChnCtrl 2717 #% FAF e BLr i 44

BIEZ EF 8 (Offset 0x40)
ZAAT A 2] DMA BB b, FANEIE — 7. FXNOEE SN 1 DU 2 HE

TE WA rh kA e fi R mE b S B A B BhiE R .
Bit R/W | Reset | Name Description
N:O (W 0x0 CHABORT | [allb B 5 N 1 LU 1@ T 1 4

FUATFEAH LR JEAE 5 P I A RE BB . 7300,
XTARERGEIE, 5 AR,

TBIB n EH A8 (Offset 0x44+n*0x14)

Bit R/W | Reset | Name Description
31:30 | RIW | NA RESERVED NA
29 R/W | OxO PRIORITY IR IEH
O=ARM 2k
=8l e )
28:25 | NA NA RESERVED NA
24:22 | RIW | Ox0 SRCBURSTSI | JHFEE KR K/ 7 BHR/RTE DMA T I8 58 R
ZE Z AT B AR IR

SR AT B SrcBurstSize * SreWidth.
0x0: 1 K A&

Ox1: 2 kA4

0x2: 4 AL %

0x3: 8 VKAL4i

Ox4: 16 kAL

www.bolingic.com
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0x5: 32 ALH
0x6: 64 KALH
Ox7: 128 kAL

21:20

R/W

0x2

SRCWIDTH

V5 A o

Ox0: Tkt

Ox1: -7 ALhm

0x2: FALH

Ox3: fRH, WHEILES MR RTH

19:18

R/W

0x2

DSTWIDTH

H b A 4 6 B

AR E TR SRR AN H bR AL v
X555 5 PR R AR R A

B, SR SR B X R B e,
U K o i O U T A
i _F I SrcBurstSize 7B LISREUM R K
FATHIE L, DL 3.12 5 AR I AL
THE o

0x0: FifkH

Ox1: F-F4L4

0x2: FA&H

Ox3: fRHE, Bz B BN AR i 15

R,

e

17

R/W

0x0

SRCMODE

75 DMA 42 FA
0= @A =
1=48 FA

16

R/W

0x0

DSTMODE

H % DMA #2 F 1
0= @R
1=1E P

15:14

R/W

0x0

SRCADDRCT
RL

PR A A

0x0: HhuhkHa R

Ox1: by

Ox2: [l & Huhk i

0x3: %, WEIES MR

13:12

R/W

0x0

DSTADDRCTR
L

H b bk 325551

OxO0: Huhiks A5 =

Ox1: Hhdib g g B A =

Ox2: [&]5E Huht

Ox3: B, WEIESR R

11:8

R/W

0x0

SRCREQSEL

i DMA VRt I R A B R
WRFA

74

R/W

0x0

DSTREQSEL

H % DMA 53R 164 . 3% H AR I I EH HTE R
IHINIRE T X

www.bolingic.com
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3

R/W

0x0

INTABTMASK

I IE Ak B
O=Fe VFH 1L A i
=ZE I rh i

R/W

0x0

INTERRMASK

B TE 5 BT 5 o
0=Fu 448 15 P BTl fl &
1=2% F A% A

R/W

0x0

INTTCMASK

i I 2 v AL T
O=Fu Vi & 24 S v+ 250 7
1=28 1 2o - 0

R/W

0x0

ENABLE

SEEBI=R AT VA
0x0: 2% FiHiE
Ox1: {fifEimHE

JEIE n PEHHEAFAESE (Offset 0x48+n*0x14)

Bit

R/W

Reset

Name

Description

31:0

R/W

0x0

SRCADDR

UEER IR . S — I AE R e s, HAE SR
45 Rk +sizeof (SrcWidth) i /N o 3X AN His ik %
NS FARR RIS B, Kbk — R
-,

BB n HEHHEAFFSE (Offset  0x4C+n*0x14)

Bit

R/W

Reset

Name

Description

31:0

R/W

0x0

DSTADDR

Hpritablk . 24— R e o, HAES
FoN: gk +sizeof(DstWidth) i) K/ ix A4S
b 25 H RS IRFE s B, Kk
RS

BIE n BRI/ EFHFS (Offset 0x50+n*0x14)

Bit R/W Reset | Name Description
31:22 | NA NA RESERVED | NA
21.0 |RW | 0x0 TRANSIZE | JEAEHE RN o ARSI T 1 0

TranSize*SrcWidth. 4 DMA 1&45¢ s, %
oW NE. WREH T afERm R NAE
PIIEIE, R, JRgb G,

TBIE n BERIBEHFAESS: (Offset 0x54+n*0x14)

Bit R/W Reset | Name Description

3122 |RMW | Ox0 LLPOINTE | fi&1A N — MR FFRIIRET . fakt AU X
R FEHT

1.0 NA NA RESERVED | NA

www.bolingic.com

28/125




EDIELE BL1824x {RIIFER T R A&

6.3. SPIITHIREO

6.3.1. N™+4H

FATAMEHE D (SPN)FEH T EHUACEE S 5AMEZ [0 1 [RD FAT (S . SPI 2] 4% 2 B
FEF Fi SPI Feg . 2/0nl LME PN HE (5 SRR %%, SR (SPILDD .
st (SPI_DO) Al #h (SPI_CLK) {5 53X N &#l 2. SPI ot
FARIER: SPIINAF B4 /55 mA 2 i ER .

6.3.2. XERMH

W R
+  Motorola SPI %11 4 k5210,
UL SZFE SPI 4.
X FF DMA 5, DMA K1) LLizHL 65535 Bytes (64KB -1).
AR B A AT
CREXT Flash 45 175 B 2

6.3.3. IhEEHR

AHB E#: 11K SPI FIFO H s 42| R4t A7 LLEAT SPILEL, B KRG NAF
B R L3 SPIFIFO LLE T SPI 5 N . CPU f#i ] AHB M3 k% & SPI 3z Ek 5 A
H55. Bt FIFO H Tdid AHB 4% N7 HdR &4 - [F—> FIFO H T~ SPI 3B SPI
BN MEFEME, WRDEM, ATRUAER AT, D@k CPU SR E 5 C 5 R

B E/ANT 32 S1H) SPI 34, TREHE SPI W& . T3 & ma %
T (MSB) HJeKIER, 4 SPI AR/ N T 1P, MBHRTE REEIRE SPI &
RN SPI W& G 2 J5, 2 MRS a7 (0T 8 fArk#%) Bk (W7 16 £
W) o SPIR&AN TP RIE FAAER, I SPIALE FF451 WIDTH 7Bt
ITFE. TIHESLIE R T NFE SPI WA e B Rk I -
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AHB BUS

1

AHB MASTER INTERFACE

I

)

AHB SLAVE INTERFACE

!

SHIFT REGISTER

!

I A
FIFO
I y
DATA ENDIN < CONTROL REG

!

SPI'INTERFACE

!

SPI BUS

B 6.7 2 SPI H&RE

6.3.4. SFLASH Huhl-mis

SPI Mk B RE B 2 A5 E] . FTH A2 SPI bk me gt

Address Range Description

0x5000 0000 to OX50FF FFFF(un-cacheable) | i% BB 45 (A]
(€ZBEIS:RITR)

0x0000 0000 to OXOOFF FFFF TS b 2 ]

(cacheable/un-cacheable)

0x5100 0000 to OX51FF FFFF

SPI {5475 /745 25 (8]

www.bolingic.com
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6.3.5. SFLASH ZFf7a3mst

Offset Name Description

0x00000 SPI_INTR_STATUS SPI IR 5%
0X00004 | SPI_RAW_INTR_STATUS SPI Raw HWPRRAS A7 a4
0X00008 | SPI_INTR_MASK SPI W B il 25 A7 2
0X0000C | SPI_COMMAND SPI iy & %1778
0X00010 | SPI_ COMMAND_DATAO REG | SPI 4 data0 ZF{7%s
0X00014 | SPI_COMMAND _DATA1 REG | SPI K datal Z3f72%
0X00018 | SPI_READO_REG SPI Read0 Zf7#%
0X0001C | SPI_READ1_REG SPI Readl Zfi#s
0X00020 | SPI_ADDRESS REG SPI Mtk 75 A7 4%
0X00024 | SPI_READ_OPCODE_REG SPI Read Opcode ZF17%%
0X00028 | SPI_CONFIGURATION_0O SPI Bl E 774 0
0X0002C | SPI_CS_CONFIGURATION 0 [ SPICS F&EZ% 170
0X00030 | SPI_CONFIGURATION_1 SPI FLE & ras 1
0X00034 | SPI_CS_CONFIGURATION_ 1 | SPICS & &1
0X00038 | TRANSPARENT _REMAP 1% U I A A o
0X0003c | REG_WP_HOLD Reg_wp_hold #i{7#%
0X00040 | REG_SPI_CFGO Reg_spi_cfg0 ZFf7%s
0X00044 | REG_SPI_CFG1 Reg_spi_cfgl #F{7a%
SPI_INTR_STATUS address offset: 0x000

Bit R/W | Reset | Name Description

31:1 N/A 0x0 RESERVED reserved

0 RO | 0x0 SPI_CMD_DONE | SPI #5458k

SPI_RAW _INTR_STATUS address offset: 0x004

Bit R/W | Reset | Name Description
31:1 N/A | Ox0 RESERVED reserved
0 RW | 0x0 SPI_RAW_INTR_S | SPI & 5E B (Bf Al it Py 36
TATUS 7). SPI fir 4 TE A 1 .
BN LR WIRE.
SPI_INTR_MASK address offset: 0x008
Bit R/W | Reset | Name Description
31:1 | N/A | OxO RESERVED reserved
0 RW | 0x0 SPI_CMD_DONE_M | SPI @& 5eH b, 4 BN 1 |,
ASK FOVF e b fid s o

www.bolingic.com
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SPI_COMMAND address offset: 0x00c

Bit R/W | Reset | Name Description
31:12 | RW | Ox0 DATA_BYT | lb B & T IERIE M 2B AL 2 J5 B 4L
ES P78, HRUE N 0-65535, T a4, U
RUILTF-BARZ 4 5L R BIR B A RRNFZ
MR E ., AELE SPIE A%, HE
VEINOR
11:5 | RW | Ox0 CMD_BITS | M Bda e Z A& ar S HAR A 5. A 8UEAN
0-64. UL{ETE SPI@E IS FE IR, HEIEE 0.
TR, 64 NS BEALE XAE 2 4 32 (12547 4%
. T 32 A A% . . COMMAND_DATAO
TAEARRIE, FET ORI 32 AL
COMMAND_DATAL 254788 K i% .
4 RW | Ox0 KEEP_CS | MiX/Mipiit Erf, CS WAL 5emaE R =
KA
3 RW | Ox0 DATA_2 L | 2 #ummwiaii=Us H, (AL spi_if_mode &N 3
ANE_EN o W I T D EE N
2 RW | Ox0 CHIP_SEL | Fi%
ECT 0= CSO0,
1=CS1
1:0 RW | 0x0 COMMAND | 84 . M7BAE SPI &5 5e il 2 H shis k.

0x0: JG#EfE (NOP)

Ox1: BEHL. fERIEIBSEIRN G, ik
([ pean

0x2: BN, fERIEIBSEIL G, Bk
3| SPI %% .

SPI_COMMAND_DATAO_REG address offset: 0x010

Bit

R/W

Reset

Name

Description

31:0

RW

0x0

COMMAND_D | X7 KIEMm28dE, E7Eh 32 4~ SPI ik

ATA

JASAAN K%, HARELT CMD_BITS 7.

‘B MSB (i A 36D ARSERER (CEdE
MEE 3L AL EREH) o 7E SPI &AM, XA
ERFFAE

www.bolingic.com
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SPI_COMMAND_DATAl1l REG address offset: 0x014

Bit

R/W

Reset

Name

Description

31.0

RwW

0x0

TA

COMMAND_DA | X & RIE 25, ©AERT 32 /> SPI 8 JE

WINki%, BRI T CMD_BITS 7Bt B
LAMSB (iR HFHaRIERT CEediE 2 A
55 31 AL LR KD o fE SPI FH 55 e,
XAMEAREF -

SPI_ READ_DATAOQO_REG address offset: 0x018

Bit R/W | Reset | Name Description
31:0 | RW | 0x0 READ_DAT | iX M FfE3sRAELERT 32 /> SPI I & JE I N 3R 1)
A0 Bl o R U LA SR 1) (CH AR O f7 2
B o RMEAET A2 0. EARN Ri—
FE? ]
spi_read_datal reg address offset: Ox01c
Bit R/W | Reset | Name Description
31:0 | RW | 0x0 READ_DA | X272 RAZAE AT 32 4~ SPI B 8 & 1 Py #fi 3R 1 £k
TA1 o BRI MSB (gm0 LAeizkim (s
MEEORIAEN) o« RAEHBETFALKEZ 0.

SPI_ADDRESS_REG

address offset: 0x020

Bit

R/W

Reset

Name

Description

31:0

RwW

0x0

ADDRESS

AR A RAT T RGP AF e A T A 4. = A
ARG WA IR (RSB T, 5
F U RANAAENEIRR U R R a2 1 il
T RARAAAIERIGN 40 XA A7 81 HAR
PIRLIRZE 0 0, DL 74 55

SPI_READ_OPCODE_REG address offset: 0x024

Bit R/W | Reset | Name Description

31:16 | N/A | 0x0 RESERVED | reserved

15:8 | RW | 0x3b | CS1_OPCO | XN 7as AT T FT1E CS1 Huhik =% (0] A3 1
DE LU AT A7 5 2% 32 OPCODE

7:0 RW | 0x3b | CSO_OPCO | iX/NFFf7asfrRAF 1 HT1E CSO bk 7 |) & 4B 7 B
DE BRI MH AT A7 15 4 B2 XK OPCODE .

SPI_CONFIGURATION_0 address offset: 0x028

Bit R/W | Reset | Name Description
31:24 | N/A | 0x0 RESERVED reserved
23:21 | RW | Ox0 SPI_DATA_M | Ox0: il %

ODE

0x1: RGB565
0x2: RG666
0x3: RGB888

www.bolingic.com
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20:18

RwW

0x0

SPI_IF_MOD
E

0x0: 1% Flash —#H£1);

Ox1: sitronix 3 Z&#i=t, 1
0x2: sitronix 3 Z&#i=, 2
0x3: sitronix 4 Z&#i, 1
Ox4: sitronix 4 Z&#i=, 2

17:16

RwW

0x0

WIDTH

AR E BB L o XN T B R AE N R
P ge e IEHI S NN T 32 f 58 B . K
ARG NATH] 32 A BdE R E .
00: 8 fir %4
01: 16 1 %¥
1X: 32 fir $ds
v
0x1 & RGB565;
0x2 Jy RGB666 #I RGB888

15

N/A

0x0

RESERVED

reserved

14

RW

0x0

FE_DLY_SAM
PLE

R AR SR

1. 7ESEIRRFER 4T (SPI_CLK_DLY) (I TFF%
WK FE SPI_DI,

0: fEPERFRER B (SPI_CLK) KR FEIAE
SPI_DlI. J& F AR 5o v 5 A e R 4 A
MR EE, dly sample[13:12]L 4% B N 1 5
TR XA SPI AR 0 il 3 k. ST 1
2, XA AZIIEE N 0,

13:12

RW

0x0

DLY_SAMPL
E

FEIRKFE, XRTE SPI_CLK N2 )5, HT
Kk SPI_DI ) REF_CLK %, ¥ 8 ixLefr
A LSRR AR e . Rk E T
fe_dly_sample[14], dbFBnZiizE N 1 8
Ko XA SPIER 0 1 3 L. St FAl 1
2, XA AR E N 0.

11

N/A

0x0

RESERVED

reserved

10

RwW

0x0

BP_
CLOCK_DIV

IS o Mias

RwW

0x0

CPOL

IS Bk bR M

0: MfBIAEAS PRI MR, RSBl kot i
THEJEER T BT 4L

1: IBREZRS PRI A o, BN BR AR T
B0 J R B T2 K o

RwW

0x0

CPHA

I B AR o
0: M N FSHs 72BN Bl bk ol ) B8 — N IL I
I g il o
1 B N B AE BRI b 1 55 — MUV 4

www.bolingic.com
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I 2 il o

7.0 RwW

0x2

CLOCK_DIV

XTSRS B 0 A ds, FH A2 SPI
. JF 7 IRRF 5O & LI Bl N % A
FEMREE . AR I R MEDN 2.

SPI_CS CONFIGURATION_0 address offset: 0x02c

Bit R/W | Reset | Name Description
31:24 | RW | 0x0a | CS_RECO | i}k ] .
VER KRAES T IEF U 5, Lagid i) R4 68
B, Z a7 B RO AT H A8 o dk Bk AT W
Bo
23:16 | RW | 0x0a | CS_HOLD | i ik AR mta) .
X R AE R ST — AN RS i 445 S
() FF) ZR e b ) A
158 | RW | O0x0a | CS _SETU | /i B mta),
P X0 I BT 5 OIS B 5 — AN b ik 2 T]
JIT 75 ) 2R G B A
71 N/A | Ox0 RESERVE | reserved
D
0 RW | Ox0 CS_POL O IR AR
0: ik HE 2R A .
1: TR T AR
SPI_CONFIGURATION_1 address offset: 0x030
Bit R/W | Reset | Name Description
31:24 | N/A | 0x0 RESERVED reserved
23:21 | RW | Ox0 SPI_DATA_M | Ox0: il ¥
ODE 0x1: RGB565
0x2: RG666
0x3: RGB888
20:18 | RW | 0x0 SPI_IF_MOD | 0x0: 1% Flash —#£fJ;
E Ox1: sitronix 3 &R 1
0x2: sitronix 3 iR 2
0x3: sitronix 4 ZE#R 1
0x4: sitronix 4 ZE#R 2
17:16 | RW | 0x0 WIDTH BR /S )9 T o XA T B IRAE N RE
B Be e IE WS NN T 32 A58 BB . K3
RGN 32 A BiE iR E .
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00: 8 {4
01: 16 1 %¥s
1X: 32 fir $ds
v
0x1 N RGB565;
0x2 JJ RGB666 #l RGB888

15 N/A | Ox0 RESERVED reserved
14 RW | Ox0 FE_DLY_SAM | FF&AYREIRRFE
PLE 1: FEZEIRFFERS B (SPI_CLK_DLY) )R

KA SPI_DI.,
0: 7ENHKAERBF (SPI_CLK) N IRk
SPI_DlI. & AR 50 VF 5 A R4 A
WRKE, dly_sample[13:12]420% B N 1 8¢
R XA SPI AR 0 F1 3 5 8%, X Tt 1
2, 1KLL AR E N O,

13:12 | RW | 0x0 DLY_SAMPLE | &I ZEIR KAE
1. 7ESEIRRFER 4T (SPI_CLK_DLY) (T[4
WK EE SPI_DI,
0: 7ENIFAERBH (SPI_CLK) )R FEIRFE
SPI_DlI. J& H AR 507 B i A e R 4 A
MR EE, dly sample[13:12]L 4% BN 1 8
K XA SPIAR 0 F1 3 2. W T 1
2, XA AIIEEN 0,

11 N/A | Ox0 RESERVED reserved

10 RW | Ox0 BP_ RGN b oy A

CLOCK_DIV

9 RW | Ox0 CPOL PRI 1 o
0: WJEP7E NI AR, BN Bkt B b
VARIED =N SN G E RN
1: BFERE R A s S, RN IHER ikt R
Ry I BR TR A

8 RW | Ox0 CPHA INEEPER A
O: S NZHE 72 AN B kv () 25— AN I i
s i) o
1: S NERE TR ARSI B o (1) 28 ANV i B
s i) o

7:0 RW | Ox2 CLOCK_DIV | X/ NZA74 2 KRG B 0 Mids, H T2 SPI

k. 7 ERRR BOYH 5 A LU B, 1% A
FEAREUE . AR R/AME 2.

www.bolingic.com

36/125




|

S|OLING

BL1824x {RIIFEMF A

SPI_CS CONFIGURATION_1 address offset: 0x034

Bit R/W | Reset | Name Description
31:24 | RW | Ox0a | CS_RECO | i} 8tk imta] .
VER IX AR i B U J5 , IR 1) R G 4
G 7 BEFF R BN AT AT HoAd 0 e B AT T 5 o
23:16 | RW | 0x0a | CS HOLD | i ik AR F5mta]
X AETE B 5 — AW B B AN A i B85 S U 2 18]
(K] 22 et b ) 15
15:8 | RW | O0x0a | CS SETU | & H 2E$eik & mta) .
P XA F IR TS 5 B B 58— N Ik ik 2 R i
SR
7:1 N/A | 0x0 RESERVE | reserved
D
0 RW | Ox0 CS_POL R M .

0: b R FERAR AT 2L
1: S FIEHE A R

SPI_TRANSPARENT_REMAP address offset: 0x038

Bit R/W | Reset | Name Description

31:25 | N/A | Ox0 RESERVED | reserved

24:0 | RW | 0x0 REMAP_BA | 4%l ge b T & W 15 S, SPI & (1 ik
SE & AHB 2k ERhhl 5% 5 B+ remap_base

e & 34T OR 1B M4s .

WP_HOLD address offset: 0x03C

Bit R/W | Reset | Name Description

31:2 | N/JA | Ox0 RESERVED | reserved

1 RW | 0x0 HOLD H ORFEAL S H 3 spi %
0 RW | 0x0 | WP 5O A4 2 spi A

SW_SPI_CFGO address offset: 0x040

Bit R/W | Reset | Name Description
30:24 | RW | 0x0 SW_DUMMY_CYCL | ¥k Bz mir i = 8545 B 3 L.
E_CNT
22:16 | RW | 0x0 CMD_P1_BIT_CNT | Spicmd phasel fi7%{ - cmd phasel )

HIEK ok E reg_cmd_datal 21785,
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13:12 | RW | Ox0 CMD_P1 BUS WID | Spicmd phasel =465 %
TH 0: 1 f;
1: 2 fr;
2: 4 1,
9:8 RW | Ox0 CMD_PO_BUS WID | Spicmd phase0 /4% &%
TH 0: 1 f;
1: 2 fr;
2: 4 1,
6:0 RW | 0x0 CMD_PO_BIT_CNT | Spicmd phas0 f7%%.
Cmd phasel ##fik AT % f74%
reg_cmd_data0.
SW_SPI_CFG1 address offset: 0x044
Bit R/W | Reset | Name Description
31 RW | Ox0 SW_CFG_EN 1: 2R
SW_SPI_CFGO/SW_SPI_CFG1 #fEesh
PEPFBCE, 3K3) SPI 751 3] SPI %% .
0: F&ifil#8 A SPI fy & H fEad 7 5145 B o
30:27 | N/A | Ox0 RESERVED reserved
26:24 | RW | Ox0 BUF_WIDTH_BY | #4522 i X BE FE
TES
21:20 | RW | 0x0 SDATA_BUS_WID | SPI %4 #H A7 e 28 55 FE
TH 0: 14,
1: 2 for;
2: 4 4 ;
19:0 | RW | Ox0 SDATA_BYTE_C | fir N/ H Bt 75 4
NT
6.3.6. SFLASH #4migte S
6.3.6.1. %2 ID

T NS B 1D, SPI B AR 8 FLELH ID fir g SRJE INAF B 2k [A] 24
7 1D M CRIEMR4 32 60> o Rk, XM fr AT 4ek & 32 frs idls 717408 0. 1D
¥ 7 ReadData0 27 f72& Al .

o ¥ SPI s 0 A S A ID dr% (0x9D) 5 1 ICAE &2 Jofk s A A b
(MSB) ; [Hit5 A\ 0x9f000000 (SPI r 44 1 arfEasfE Bt AERD .
© IRE SPI A rar, BARGNTN: drfok =32, ¥y =0, Keep_CS=
0, Chip_select = Frf&EHE &M S (Fl410) , Command = Read, Bl 1.
o Hfy, HEWATM. —MTELETR K SPI Raw F RS TS T K
spi_raw_intr_status iz, 73—k A k.
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+ I SPI Read0 2 f7#% (f7[23:0]) #EHX ID . s seiliziimmts (MSB) , B
0 fifike, RULHMEAL (LSB) #H& A2 0.

6.3.6.2. IRRAEFHFH

BLHUIRZS 27 A7 25 i 2 1 DAE KGR ERRELE NIREfE K H, DU B R ERPIRES . SPI
TR KIEL 8 A%, AENAMAIRE 8 AURAE . B, S3A&% 1 16 fir. Pk, ik
I A HCK 2 165 B 7 H0M 2 0. IRSEIGAE LR 0 A 738 I 8 A7 ErTH .

o KGR A4S (0x05) S5 A SPI fr ¥ 0 A4S 1EICME, frdRdefeimm

Az (MSB) ; [HIEE A 0x05000000 (SPI 4 4#i 1 & A7 a8 (AL R A EAD
« 5 SPl i E AR, A5 LU 4075 : Write the SPI Command Register with the following

details:

. mAhi¥ =16, BRI =0, Keep_CS =0, Chip_select = 75 E s ik

Y5 (il 0) , Command= Read, B 1.
o FHR, HRmATM. Mkl SPI Raw HIOIRAS FF AR & IR

spi_raw_intr_status iz, 75—k B8 A k.

+ M SPIRead0 %7 (fz[7:0]) BEHURAE. Hi2dZ MSB (Imf b HkHisk

1, BOMAL O FFaaZcfe, Ktk LSB (HARAERAL) HIRASE 0,
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6.3.6.3. DMA E#{E

X1 DMA 544k, — IR A BEE N 2 i A7 SCHF B DT /N 79 88 RAR T 5
B g fE TS (8 L) B, FTEMH 24 AL N L 2 J5 BRBE R 5 77 1 58 .
Rk, BN E R 32 i, HiRF TR E N A .

o WRINAE R SRR A, BT B X R BR AT WA E SRS N, TG F5 5k

ITHRR A2

F] (A2 KL S RE AT 2 o

K gwAE (BTSN A 24 AL INAE R HibE S N\ SPI 74 Data0 Zif7#%: iH1d

£, miatkmmhs (MSB) Jefefir); ik, #an, wRNAMRGmIEE 0, W5

)\ 0x02000000 VAT T FEF.  (SPI 74 Datal 2if7 a5 fE LS HAE /D .

£ SPI ik 75 f7 a5 i & DMA it ik

5 SPI i & A fray, B LN RAE

A E=32, i FHiE=N (FrFH%¥E) , Keep_CS=0, Chip_select=F7 s
Frie$gms (Flin0) , Command = Write, Bl 2.

S, HBEmA T —FhrEk2Eid 8l SPI Raw H IR 25 &7 A7 4% 1Y

spi_raw_intr_status iz, 75—k B2 k.

il Read-Status-Register fi % KA i [N AF AT 58 15 N4

6.3.6.4. DMA E#/E

X T DMA SEHUERAE, o] DA S — iy S BB AR . il i 4 (0x03) HAerE
— AN N E A (i M25P128 4 20 MHz) 5 it i 4 v 4 B PRE R B A 4 (0x0b)
18 P B SR Ay A0, SP1 EHL S K IE—A 8 AR E A &A1 24 AL 46 TN A7 ks R0,
I L A A 1A A ECN 32 . PO ST &1, SP1 EHLE KIE—A 8 A RiE
B A A 24 AL LATNAE L FEFFURIR A BHE 2 0, AR A 2 iR B — A
Ao PR, PRS2 B AL ECH 40 A7,
o MRYE SPIE B, ff @RI G 4 (0x03) Bl i dr4 (0x0b) 5\ SPI
S 0 WAEEE, M 24 frRgh AL W CE A & RSB A UL (MSB)
BRI, 9 i R AE R dd k2 0, 84 5 A\ 0x0b000000 LAFAT PR 2L . A T 1E
JE R (A1 @ AT A R MOSI A D), 5 N\ 0x00000000 % SPI iy &4 1 75748
HEAT DU, XA 2 4
£ SPI ik 75 /745 1 1 B DMA H btk
5 SPI & A i ay, WE LU EGNE R
i A B =1 SR Dy 32 A7 B RIS A S 40 A7, HdlE =N R D,
Keep_CS=0, Chip_select=/i & ik %5 (410> , Command = Read,
AP 1.

SfF, HE@GATM. —MyEE@ET M SPI Raw T WR&EFAHE R

spi_raw_intr_status iz, b3k Ak,

K MR G A7 (1) DMA H H bR bk s b 21 300
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6.4. GPIO

6.4.1. fEf

BL1824 H A A LUEHR| M E 58100 GPIO. NEEIR T —A /O iy LA 1 Fe A 45

.
r——— - - - - - - — — = B
) Analog Input Vop
To on-chip < 9 1P l -l- |
peripheral _ Alternate Function Input [ on/off |
8 | on/off |
¢ | P |
<Read @ . Voo
|- I | I
©
2 ; | Schmitt trigger | Protection
z 2 | on/off \_ | diode
[
Write % B LInEt dr_iver ______ \./E ] I/O pin
b @ @ e
g @ '_Output driver Voo L .
] o | | Protection
& 3 [ P-mos diode
2 | Output | Y;
= ss
8 | control |
Read/write | | NNIOS |
Vss
. — Push-pull
From on-chi 5
peripheral P Aternate Function Output |l_ 3@:‘;&3'" or _J|

B 6.8 #pi 1/O i O R B AN LEH

6.4.2. FEMH

«  BL1824:19 Mi#EiH I/0 GPIOs (max)

6.4.3. IhEEHR

GPIO AT AR E Jofi At ,  Fohi/ TR, AR o % T 22 BB I B R
i 7] Ll IS A3 ) GPIOX #7917 8% K125 10,

Bl TR g 1A 1O S A BARBECFRp, ARSI (GPIO) i I 44 i
AL AT A B A ke B ) LR R K

* Input floating

* Input pull-up

¢ Input-pull-down

*  OQutput open-drain

*  Output push-pull

*  Open-drain,pull up
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6.4.3.1. Sb R T

FITAT S VAR BAT SN R BT RE 0 o LA A R T, 250K o 1 G BN R AR I HLRT
DL o B e B A A e BB 2 P A7 3o

* Falling edge
* Rising edge

*  Both edge

+  High level

* Low level

+ Disable trigger

6.4.3.2. I\ &

/O Bt B A

o FbmH X

o VHE T AR .

o BTN R BIEIRTRARE (B FREEET) .
* /O O _EM = AIRESHORAE B d Aot 2 A7 4

o R O B AR AR LLRIC /O R

NEIEZR T 1O S AL AL E -

r Voo 7
S | onfoff \I |
s| | on |
< Read E) | )/I |
© | N | I Vpp or Vpp_pri!)
©
@ =
o) R - | Schmitt trigger § | protection
2 < | on/off | diode
Write 2 ._ \_
—’ -— N
% % L I_i"ﬂt driver % ss J 1/0 pin
S e — . — — — — — — — — — — al
o p= Toutput driver )
= © | | protection
m o diode
2 | |
— 3 =/ . Vss
Read/write © | |
4+—P
| |
Lo |

K 6.9 MAREZ. k. ThEE
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6.4.3.3. HiHEL B

2 1/0 ML E i AR

ot AT E B
TR M AR “07 % N-MOS, Tt /2 s it «“1” {1 kb
TEHZE (P-MOS EAL ) -
e R L AR “0” HOE N-MOS, T H 27 f7-2% o (9 1 730 P-MOS.

it B R o R AR AR AN S T

55 R A0 R i FL B A AR A

/O JHI_F- PRI B30 5 R 21 A N B 25 A7

o A N B 25 A7 S BV 1) AR JRAE R (1 110 RS

ottt A 2 A7 2 (0 T U7 (K SR EE HERR AR X T 5 5 — RS N E

FEJEIEZR T 1O S UL e &

— - - - — — — — — — 1
5| | on |
< Read 210 )/I |
= N Vpp or Vpp_rr{1)
s ] | |
hel . .
e 2 | Schmitt trigger | Protection
2 g | | diode
Write @
— ¥ = 8| —! nputdriver __ __ __ __ _ __ 4 ! IO pin
i B ke e e e e e —
3 2 Output driver Vbp !
= )
Hen | L petn
2 | ——d[ p-mos |
' %— Output Vag
Read/write o | control |
—| N-MOS
| v Push-pullor |
Lo S8 _ Open-drain_
B 6.10 %A E

6.4.3.4. A THEE AL B

4 1/O i I 4 e B AT B
iﬁﬁtlj%/ﬂlﬂli 2.
3 R A AT L, O VO SRR MBS (T #E o it 25 i R 28 0 A
%&?&%J BEN—MEZEE (0D .
55 bR AN hr A A
L HUR N 27 A7 2 V5 M A 2E “0”7 .
NHEFIEER T 1O b DA = BT .
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To on-chip
peripheral

< Read

Analog |
<

nput

Write

Bit setireset registers

Input data register

Read/write

From on-chip

peripheral

Output data register

I
B
|
|
|

diode

diode

K 6.11 EHHI-HEE

6.4.4. GPIO Zfrsemiyt

Vpp or Vpp fr(1)

Protection

11O pin

Protection

Offset Name Description

0x00000 GPIO_DATA Data

0X00004 GPIO_DATAOUT Data output latch
0X00010 GPIO_OUTENSET Output enable set
0X00014 GPIO_OUTENCLR Output enable clear
0X00018 GPIO_ALTFUNCSET Alternative function set
0X0001c GPIO_ALTFUNCCLR Alternative function set
0X00020 GPIO_INTENSET Interrupt enable set
0X00024 GPIO_INTENCLR Interrupt enable clear
0X00028 GPIO_INTTYPESET Interrupt type set
0X0002c GPIO_INTTYPECLR Interrupt type clear
0X00030 GPIO_INTPOLSET Interrupt polarity set
0X00034 GPIO_INTPOLCLR Interrupt polarity clear
0X00038 GPIO_INTSTATUS Interrupt status
0x00040 GPIO_INTBOTHSET Interrupt typel set
0x00044 GPIO_INTBOTHCLR Interrupt typel clear

0x01000-0x13FC

GPIO_MASKBYTEO

Byte 0 masked access

0x01400-0x17FC

GPIO_MASKBYTE1

Byte 1 masked access

0x01800-0x1BFC

GPIO_MASKBYTE2

Byte 2 masked access

0x01c00-0x1FFC

GPIO_MASKBYTES3

Byte 3 masked access

0x400E002C GPIO_OE_CTRL GPIO output enable control
0x400E0034 GPIO_PU_CTRL GPIO pull up control
0x400E0040 GPIO_ODA_CTRL GPIO output

0x400E0054 GPIO_IE_CTRL GPIO input enable control
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0x400EO0AO GPIO_ODE_CTRL GPIO open drain control
0x400E00A8 GPIO_PD_CTRL GPIO pull down control
0x400E00C4 GPIO_DRV_CTRL_O GPIO driver control register
0x400E00CC GPIO_DRV_CTRL_2 GPIO driver control register

DATA address offset: 0x00000

Bit R/W | Reset | Name Description
31:19 | N/A N/A N/A reserved
18:0 RW N/A DATA Read Sampled at pin.
Write To data output register.

DATAOUT address offset: 0x00004

Bit R/W | Reset | Name Description
31:19 | N/A N/A N/A reserved
18:0 RW 0x0 DATAOUT Data output Register value:

Read Current value of data output register.
Write To data output register.

OUTENSET address offset: 0x00010

Bit R/W Reset | Name

Description

31:19 | N/A N/A N/A

reserved

18:0 RW 0x0 OUTENSET

Output enable set:

Write

1 Set the output enable bit.

0 No effect.

Read back

0 Indicates the signal direction as input.
1 Indicates the signal direction as output

OUTENCLR address offset: 0x00014

Bit R/W | Reset | Name Description
31:19 | N/A N/A N/A reserved
18:0 RW 0x0 OUTENCLR | Output enable clear:

Write

1 Clears the output enable bit.

0 No effect.

Read back

0 Indicates the signal direction as input.
1 Indicates the signal direction as output

ALTFUNCSET address offset: 0x00018

Bit R/W | Reset Name

Description

31:19 | N/A N/A N/A

reserved
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18:0

RW

0x0

ALTFUNCSET

Alternative function set:
Write

1 Sets the ALTFUNC hit.
0 No effect.

Read back

0 For /0.

1 For an alternate function.

ALTFUNCCLR address offset: 0x0001C

Bit R/W | Reset | Name Description
31:19 | N/A N/A N/A reserved
18:0 RW 0x0 ALTFUNCCLR | Alternative function clear:

Write

1 Clears the ALTFUNC bit.

0 No effect.

Read back

0 For I/O.

1 For an alternate function

INTENSET address offset: 0x00020

Bit

R/W

Reset

Name

Description

31:19

N/A

N/A

N/A

reserved

18:0

RW

0x0

INTENSET

Interrupt enable set:
Write

1 Sets the enable bit.
0 No effect.

Read back

0 Interrupt disabled.
1 Interrupt enabled

INTENCLR address offset: 0x00024

Bit R/W | Reset | Name Description
31:19 | N/A N/A N/A reserved
18:0 RW | Ox0 INTENCLR Interrupt enable clear:

Write

1 Clear the enable bit.
0 No effect.

Read back

0 Interrupt disabled.

1 Interrupt enabled

INTTYPESET address offset: 0x00028

Bit

R/W

Reset

Name

Description

31:19

N/A

N/A

N/A

reserved
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18:0 RW | Ox0 INTTYPESET

Interrupt type set:

Write

1 Sets the interrupt type bit.

0 No effect.

Read back

0 For LOW or HIGH level.

1 For falling edge or rising edge

INTTYPECLR address offset: 0x0002c
Bit R/W | Reset | Name

Description

31:19 | N/A | N/A N/A

reserved

18:0 RW | Ox0 INTTYPECLR

Interrupt type clear:

Write

1 Clears the interrupt type bit.

0 No effect.

Read back

0 For LOW or HIGH level.

1 For falling edge or rising edge.

INTPOLSET address offset: 0x00030

Bit R/W | Reset | Name

Description

31:19 | N/A | N/A N/A

reserved

18:0 RW | OxO INTPOLSET

Polarity-level, edge IRQ configuration:
Write

1 Sets the interrupt polarity bit.

0 No effect.

Read back

0 For LOW level or falling edge.

1 For HIGH level or rising edge.

INTPOLCLR address offset: 0x00034

Bit R/W | Reset | Name

Description

31:19 | NJ/A | N/A N/A

reserved

18:0 RW | Ox0 INTPOLCLR

Polarity-level, edge IRQ configuration:
Write

1 Clears the interrupt polarity bit.

0 No effect.

Read back

0 For LOW level or falling edge.

1 For HIGH level or rising edge.

INTSTATUS address offset; 0x00038

Bit R/W | Reset Name

Description

31:19 | N/A | N/A N/A

reserved
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18:0

RwW

0x0

INTSTATUS

Write one to clear interrupt request:
Write IRQ status clear Register.
Write:

1 To clear the interrupt request.

0 No effect.

Read back IRQ status Register

INTTYPELSET address offset: 0x00040

Bit R/W | Reset | Name Description

31:19 | N/A | N/A N/A reserved

18:0 RW | Ox0 INTTYPELSET | Interrupt typel set:
Write

1 if the corresponding bit of INTTYPE SET
is also 1, both falling edge and rising edge
triggers interrupt; else no effect

0 No effect.

Read back

0 double edge detect disable

1 double edge detect enable

INTTYPELCLR address offset: 0x00044

Bit

R/W

Reset

Name

Description

31:19

N/A

N/A

N/A

reserved

18:0

RW

0x0

INTTYPE1CLR

Interrupt typel clear:

Write

1 Clears the interrupt typel bit.
0 No effect.

Read back

0 double edge detect disable.
1 double edge detect enable.

MASKBYTEO address offset: 0x01000-0x013FC

Bit R/W | Reset | Name Description
31:16 | N/A | 0x0 N/A reserved
7:0 RW | Ox0 MASKBYTEO | BYTEO masked access.

Bits[9:2] of the address value are used as

enable bit mask for the access:[7:0] Data for

BYTEO access, with bits[9:2] of address

value used as enable mask for each bit

MASKBYTE1 address offset: 0x01400-0x017FC

Bit R/W | Reset | Name Description
31:16 | N/A | OxO N/A reserved
7:0 RW | Ox0 MASKBYTE1 | BYTE1 masked access.
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Bits[9:2] of the address value are used as
enable bit mask for the access:[7:0] Data for
BYTEL access, with bits[9:2] of address
value used as enable mask for each bit

MASKBYTEZ2 address offset: 0x01800-0x01BFC
Bit R/W | Reset | Name Description

31:16 | N/A 0x0 N/A reserved

7.0 RwW 0x0 MASKBYTEZ2 | BYTE2 masked access.

Bits[9:2] of the address value are used as
enable bit mask for the access:[7:0] Data for
BYTE2 access, with bits[9:2] of address
value used as enable mask for each bit

MASKBYTE3 address offset: 0x01C00-0x01FFC

Bit R/W | Reset | Name Description

31:16 | N/A 0x0 N/A reserved

7.0 RW 0x0 MASKBYTE3 | BYTE3 masked access.

Bits[9:2] of the address value are used as
enable bit mask for the access:[7:0] Data for
BYTES access, with bits[9:2] of address
value used as enable mask for each bit

GPIO_OE_CTRL address offset: 0x002C

Bit | R/W | Reset | Name Description

19 | RW | Ox0 gpio_oeb_sel 1: gpio_oeb and gpio_out is controlled by reg,
0: gpio_oeb and gpio_out is controlled by hw
or gpio_auto_latch_ctrl

18:0| RW | Ox7ffff | gpio_oeb_reg[18:0] | Only valid when gpio_oeb_sel=1
GPIO[18:0] output enable control
0: output enable

GPIO_PU_CTRL address offset: 0x0034

Bit | R/W| Reset | Name Description

30 RW | 0x0 gpio_pl_up_4k_17 | GPIO17 4K pull-up resistance enable
1: Enable
0: Disable

29 RW | 0x0 gpio_pl_up_4k_16 | GPIO16 4K pull-up resistance enable
1: Enable
0: Disable

28 RW | 0x0 gpio_pl_up_2m_5 | GPIO5 2m pull-up resistance enable
1: Enable
0: Disable

27 RW | 0x0 gpio_pl_up_2m_4 | GPIO4 2m pull-up resistance enable

www.bolingic.com 49/125




|

S|OLING

BL1824x {RIFEMF NS

1: Enable
0: Disable

26 RW | Ox0

gpio_pl_up_2m 1

GPIO1 2m pull-up resistance enable
1: Enable
0: Disable

25 RW | 0xO

gpio_pl_up_2m 0O

GPIOO0 2m pull-up resistance enable
1: Enable
0: Disable

24:0 | RW | 0x010

gpio_pu_reg[24:0]

GPIO[24:0] pull up control, high active

GPIO_ODA_CTRL address offset: 0x0040

Bit | R/W| Reset | Name Description

18:0 | RW | 0x0 gpio_oda_ctrl[18:0] | GPIO[18:0] output data (Only valid when
gpio_oeb_sel=1)

GPIO_IE_CTRL address offset: 0x0054

Bit | R/W| Reset | Name Description

24:19| RW | Ox3f gpio_sf_ctrl sflash io input enable, high active

18:0 | RW | Ox1f gpio_ie_ctrl[18:0] GPIO[18:0] input enable, high active

GPIO_ODE_CTRL address offset: 0x00a0

Bit | R/W| Reset | Name Description
19 RW | 0x0 gpio_pmu_dbg 1: debug interface output pmu debug signal
18:0 | RW | 0x0 gpio_ode_reg[18:0] | gpio[18:0] open drain control, high active

GPIO_PD_CTRL add

ress offset: 0x00a8

Bit R/W | Reset

Name

Description

24:0 | RW | 0x0

gpio_pd_reg[24:0]

gpio[24:0] pull down control, high active

GPIO_DRV_CTRL_0 address offset: 0x00c4

Bit R/W | Reset

Name

Description

24:0 | RW | Ox0

gpio_drv_ctrl_0[24:0]

GPIO driver strength

The gpio_drv_ctrl is the pad control
interface, and each pad corresponds to one
interface, with a total of 25.

The gpio_drv_ctrl is a 2bit control signal,
gpio_drv_ctrl_0 is the bit0, gpio_drv_ctrl_1
is the bitl.

gpio_drv_ctrl drive power:

00: minimum

11: maximum

(Detailed definitions are given in the Analog

document.)
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GPIO_DRV_CTRL_2 address offset: 0x00cc

Bit

R/W

Reset

Name

Description

24:0

RwW

Ox Lffffff

gpio_drv_ctrl_1[24:0]

GPIO driver strength

The gpio_drv_ctrl is the pad control
interface, and each pad corresponds to one
interface, with a total of 25.

The gpio_drv_ctrl is a 2bit control signal,
gpio_drv_ctrl_0 is the bit0, gpio_drv_ctrl_1
is the bit1.

gpio_drv_ctrl drive power:

00: minimum

11: maximum

(Detailed definitions are given in the Analog
document.)

GPIO_

ODA_

CTRL address offset: 0x400E0040

Bit

R/W

Reset

Name

Description

18:0

RW

0x0

gpio_oda_ctrl[18:0]

GPIO[18:0] output data (Only valid when
gpio_oeb_sel=1)

GPIO_IE_CTRL address offset: 0x400E0054

Bit

R/W

Reset

Name

Description

18:0

RW

Oox1f

gpio_ie_ctrl[18:0]

GPIO[18:0] input enable, high active

GPIO

ODE._

CTRL address offset: 0x400E00a0

Bit

R/W

Reset

Name

Description

18:0

RwW

0x0

gpio_ode_reg[18:0]

gpio[18:0] open drain control, high active

GPIO_PD_CTRL address offset: 0x400E00a8

Bit

R/W

Reset

Name

Description

18:0

RwW

0x0

gpio_pd_reg[18:0]

gpio[18:0] pull down control, high active

GPIO_DRV_CTRL_0 address offset: 0x400E00c4

Bit

R/W

Reset

Name

Description

18:0

RwW

0x0

gpio_drv_ctrl_0[18:0]

GPIO driver strength

GPIO

DRV _

CTRL_2

address offset: 0x400E0Occ

Bit

R/W

Reset

Name

Description

18:0

RwW

Ox 7ffff

gpio_drv_ctrl_1[18:0]

GPIO driver strength
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6.5. UART1

6.5.1.

UART & — Al gufeE s 2 Dl k%% (UART) o XAMHAERFS AMBA 2.0 brifE
AN a2 (APB) MR %%

UART R MRIEAT L FRE 16550 A AT SR1M, FFAEasithhl 257 L4 FE Al 32 73k
PExt5%, CUER. APB RSP, UART AT 54N, WHlfRIAEE (BdEEE %%, DCE)
ST HRATIERG .. BdER RS (CPU) it APB B285 N\ UART, Hi&Hoh 17tk
i BAr . UART iR AT 808, Attt kAt E ik & (CPU) L.

UART Q&6 PR KR IR, AR = A Ads. RE UART RE
— A S S Gnto) , (R JUMILERA R B R n e SECLW 5 . Mk
RUFS AT DL I 2 1) 25 A7 2% B R AR

6.5.2. FERH

« AMBAAPB interface allows easy integration into AMBA SOC implementations
*  Configurable parameters for the following:

* APB data bus widths of 8, 16 and 32

+ Additional DMA interface signals for compatibility with design ware DMA
interface

* DMA nterface signal polarity

+ Transmit and receive FIFO depths of none, 16, 32, 64,...,2048

»  Use of two clocks (pclk and sclk) instead of one (pclk)

+ IrDA 1.0 SIR mode support with up to 115.2 Kbaud data rate and a pulse duration
(width) as follows: width = 3/16 x bit period as specified in the IrDA physical layer
specification

+ IrDA 1.0 SIR low-power reception capabilities

*  Baud clock reference output signal

*  Clock gate enable output(s) used to indicate that the TX and RX pipeline is clear
(no data) and no activity has occurred for more than one character time, so
clocks may be gated

*  FIFO access mode (for FIFO testing) so that the receive FIFO can be written by
the master and the transmit FIFO can be read by the master

* Additional FIFO status registers

* Shadow registers to reduce software overhead and also include a software
programmable reset

* Auto Flow Control mode as specified in the 16750 standard

* Loop back mode that enables greater testing of Modem Control and Auto Flow
Control features (Loop back support in IrDA SIR mode is available)

+  Transmitter Holding Register Empty (THRE) interrupt mode
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*  Busy functionality
+  Ability to set some configuration parameters in instantiation
+  Configuration identification registers present
*  Functionality based on the 16550 industry standard, as follows:
*  Programmable character properties, such as number of data bits per character
(5-8), optional
parity bit (with odd or even select) and number of stop bits (1, 1.5 or 2)
» Line break generation and detection
+  DMA signaling with two programmable modes
»  Prioritized interrupt identification
*  Programmable FIFO enable/disable
*  Programmable serial data baud rate as calculated by the following:
*  baud rate = (serial clock frequency)/(16x divisor)
+  External read enable signal for RAM wake-up when using external RAMs
* Modem and status lines are independently controlled
*  Complete RTL version
*  Separate system resets for each clock domain to prevent metastability

6.5.3. IjReHid

6.5.3.1. UART(RS232) HBATiE R L

K8 UART 53E5E e 2 [ (1 8 AT I 2 D 0, B DL e 8 AT Bt rh i in s s i iz
GEAGAL A IEAL) RARZRIFAGFNEE A o B FIZ LLAr AT EAE A v 8 [R5 o I B 4T Hodla 45
) ——FE BB AR A A LB —— R O — 4T, IR B R

One Character T

«—»Bit Time

Serial Data Stal Data bits )3 5-8 Parity Stop ” 1,15,2

Figure 6.12 Serial Data Format

A DAE SR AT E R IR I — AN M BRI AL o XM e B 5 — MR 2 5, 1
f A2 Hi,  DMET UART RERE S i Bl AT i SR AR A 2T o

UART Ziizfil 7574 ( “LINE_CTRL” Zf7as) FI Tl AT 7Rkt Bl
ML AERR AR 2 J5 K%, WERARA b (LSB) JFifi. 2 Ja & ik A B sin, 45
sefs by, fFIEfrar P 1AL, 1.5 f7E 2 fiz.
e B P AL (B 1] 1.5 Anfe i Sris =45 b A D #LL5E A AR R I (a) i At 4. 1K
PR AL S BRI I (8] o —MAZE [R] 55T 16 ANBRFiT . S T RER RS R e P, FRIARAE
R BIAL A0 f5 , K AIFEALIN 8] B 1) o0 B AT s N REAT SRR o B TR M A% B0 i 1)
BRI B O TN, THECRAE TR RORAN I AE,  RIZEAR AR AL Hh IA) SR A 5 2 5 4 16 Mk
Rt et NELER T AT R ET LA R REE R
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N(divisor)

sclk 7ﬁ777777

st asarar s | T\ /NN AN AN
baudout_n(divisorof2) |\ | | /| [\ |/ N\ /T S ] N

baudout_n(divisor of 3) | ] SS -

(N-2)clock cycles
2 clock cycles

baudout_n(divisor > 3) ‘ ‘ ‘ ‘ ‘ Sf

A

A

Figure 6.13 Receiver Serial Data Sample Points

V£ 16550 ARt — 53, St T — AN g s RE 2 8 2% i 5 5 (baudout_n),
DA 75 A B RO AR AL E HE B o AR ATIBAE 1 D R 28 AR AT I B (sclk Bl7E B
— P sEEL ) pelk) FIBREUBE 274728 (DLH A1 DLL) #%#]. FEER T AR T
baudout_n it I 7 .

Serial Data In Start Data Bit O(LSB) Data Bit 1
A

-t 8 ettt 16 -t 16 -

Figure 6.14 Baud Clock Reference Timing Diagram

6.5.3.2.1rDA 1.0 SIR X

LLANBE S (DAY 1.0 S ATZ04N (SIR) RS Hr4d H ZLAMESHE A A i 5
TR A AT XA E 5@ 5 . IrDA 1.0 SIR #EH 2 1T  RPRFR N 115.2K ks .

6.5.3.3. 1l

B2 )8 HRB0E T UMb Wik R R AR — AN, Sl S UART il 15
Zodntr) o PURAFRRZRE AT LB IER /788 8 -

PR 2 LB S5

PSR R

PR s vT A

FREBI (XA FIFO £ F)

TEME T BER L2 R 2 72882 (FEn] 9w f2E THRE F IR )
AR A RS

NG ioREi=PIN
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6.5.4. UART Z7F2emist

Offset RW | Reset Name Description
0x0000 | R 0x0 RBR Receive Buffer Register
Dependencies:LCR[7]bit=0
W 0x0 THR Transmit Holding Register
Dependencies:LCR[7]bit=0
R/W | 0x0 DLL Divisor Latch (Low)
Dependencies: LCR[7] bit=1
0x0004 | RW | OxO DLH Divisor Latch (High)
Dependencies: LCR[7] bit=1
RMW | Ox0 IER Interrupt Enable Register
Dependencies: LCR[7] bit=0
0x0008 | R 0x01 IR Interrupt Identification Register
w 0x0 FCR FIFO Control Register
0x000C | R/W | Ox0 LCR Line Control Register
0x0010 | R/W | Ox0 MCR Modem Control Register
0x0014 | R 0x60 LSR Line Status Register
0x0018 | R 0x0 MSR Modem Status Register
0X001C | R/W | OxO SCR Scratchpad Register
0x0020 | RW | OxO LPDLL Low Power Divisor Latch (Low)
Register
0x0024 | RW | Ox0 LPDLH Low Power Divisor Latch (High)
Register
0x0028 ISO7816_CTRLO | 1ISO7816 Control Register
(only valid in UART1)
0x002C ISO7816_CTRL1 | 1ISO7816 Control Register
(only valid in UART1)
0x0030- | R 0x0 SRBR Shadow Receive Buffer Register
-0x006C Dependencies: LCR[7] bit=0
W 0x0 STHR Shadow Transmit Holding
Register
Dependencies: LCR[7] bit=0
0x0070 | R/W | Ox0 FAR FIFO Access Register
0x0074 | R 0x0 TFR Transmit FIFO Read
0x0078 | W 0x0 RFW Receive FIFO Write
0x007C | R 0x6 USR UART Status Register
0x0080 | R 0x0 TFL Transmit FIFO Level
Width: FIFO_ADDR_WIDTH + 1
0x0084 | R 0x0 RFL Receive FIFO Level
Width: FIFO_ADDR_WIDTH + 1
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0x0088 | W 0x0 SRR Software Reset Register

0x008C | R/W | OxO SRTS Shadow Request to Send

0x0090 | R/W | OxO SBCR Shadow Break Control Register

0x0094 | RMW | OxO SDMAM Shadow DMA Mode

0x0098 | RW | OxO SFE Shadow FIFO Enable

0x009C | RW | OxO SRT Shadow RCVR Trigger

0x00A0 | RW | OxO STET Shadow TX Empty Trigger

0x00A4 | RMW | OxO HTX Halt TX

Ox00A8 | W 0x0 DMASA DMA Software Acknowledge

O0x00AC-

0x00FO0

Ox00F4 | R Configuration- | CPR Component Parameter Register
dependent

0x00F8 | R See the ucv UART Component Version
Releases table
in the AMBA 2
release notes.

Ox00FC | R 0x44570110 CTR Component Type Register

RBR address offset: 0x0000

Bit R/W | Reset | Name Description
31:8 | N/A | Ox0 N/A reserved
7:0 R 0x0 RBR Data byte received on the serial input port (sin) in

UART mode, or the serial infrared input (sir_in) in
infrared mode. The data in this register is valid only
if the Data Ready (DR) bit in the Line Status
Register (LCR) is set.

If in non-FIFO mode (FIFO_MODE == NONE) or
FIFOs are disabled (FCR[O] set to zero), the data in
the RBR must be read before the next data arrives,
otherwise it is overwritten, resulting in an over-run
error.

If in FIFO mode (FIFO_MODE != NONE) and FIFOs
are enabled (FCRJ[Q] set to one), this register
accesses the head of the receive FIFO. If the
receive FIFO is full and this register is not read
before the next data character arrives, then the data
already in the FIFO is preserved, but any incoming
data are lost and an overrun error occurs.

THR address offset: 0x0000

Bit R/W

Reset

Name

Description

31:8 | N/A

0x0

N/A

reserved
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7:0

0x0

THR

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

If in non-FIFO mode or FIFOs are disabled (FCR[0]
=0) and THRE is set, writing a single character to
the THR clears the THRE. Any additional writes to
the THR before the THRE is set again causes the
THR data to be overwritten.

If in FIFO mode and FIFOs are enabled (FCR[0] = 1)
and THRE is set, x number of characters of data
may be written to the THR before the FIFO is full.
The number x (default=16) is determined by the
value of FIFO Depth that you set during
configuration. Any attempt to write data when the
FIFO is full results in the write data being lost.

DLH ad

dress offset: 0x0004

Bit

R/W

Reset

Name

Description

31:8

N/A

0x0

N/A

reserved

7:0

RW

0x0

DLH

Upper 8-bits of a 16-bit, read/write, Divisor Latch
register that contains the baud rate divisor for the
UART.

The output baud rate is equal to the serial clock (pclk if
one clock design, sclk if two clock design
(CLOCK_MODE == Enabled)) frequency divided by
sixteen times the value of the baud rate divisor, as
follows: baud rate = (serial clock freq) / (16 * divisor).
Note that with the Divisor Latch Registers (DLL and
DLH) set to zero, the baud clock is disabled and no
serial communications occur. Also, once the DLH is
set, at least 8 clock cycles of the slowest uart clock
should be allowed to pass before transmitting or
receiving data.

DLL address offset: 0x0000

Bit R/W | Reset | Name | Description
31:8 N/A 0x0 N/A reserved
7:0 RW 0x0 DLL Lower 8 bits of a 16-bit, read/write, Divisor Latch

register that contains the baud rate divisor for the
UART.

The output baud rate is equal to the serial clock (pclk if
one clock design, sclk if two clock design
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(CLOCK_MODE == Enabled)) frequency divided by
sixteen times the value of the baud rate divisor, as
follows: baud rate = (serial clock freq) / (16 * divisor).
Note that with the Divisor Latch Registers (DLL and
DLH) set to zero, the baud clock is disabled and no
serial communications occur. Also, once the DLL is
set, at least 8 clock cycles of the slowest uart clock
should be allowed to pass before transmitting or
receiving data.

IER address offset: 0x0004

Bit R/W | Reset | Name

Description

31:8 | N/A | OxO N/A

reserved

7 RW | Ox0 PTIME

This is used to enable/disable the generation of
THRE Interrupt

0 = disabled
1 = enabled
6:4 N/A 0x0 N/A reserved

3 RW | Ox0 EDSSI

Enable Modem Status Interrupt. This is used to
enable/disable the generation of Modem Status
Interrupt. This is the fourth highest priority interrupt.
0 = disabled

1 =enabled

2 RW | OxO ELSI

Enable Receiver Line Status Interrupt. This is used
to enable/disable the generation of Receiver Line
Status Interrupt. This is the highest priority interrupt
0 = disabled

1 =enabled

1 RW | Ox0 ETBEI

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

0 = disabled

1 =enabled

0 RW | Ox0 ERBFI

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

0 = disabled

1 =enabled

IIR address offset: 0x0008

‘ Bit ‘ R/W ‘ Reset ‘ Name

Description
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31:8 | N/A | Ox0 N/A reserved

7.6 R 0x0 FIFOSE | FIFOs Enabled. This is used to indicate whether the
FIFOs are enabled or disabled.
00 = disabled
11 = enabled

5:4 N/A | OxO N/A reserved

3:0 R Ox1 IID Interrupt ID. This indicates the highest priority

pending interrupt which can be one of the following
types

0000 = modem status

0001 = no interrupt pending

0010 = THR empty

0100 = received data available

0110 = receiver line status

0111 = busy detect

1100 = character timeout

FCR address offset: 0x0008

Bit R/W | Reset | Name Description

31:8 | N/A | 0x0 N/A reserved

7:6 W 0x0 RT RCVR Trigger. This is used to select the trigger
level in the receiver FIFO at which the Received
Data Available Interrupt is generated. In auto flow
control mode it is used to determine when the rts_n
signal is de-asserted. For details on DMA support,
The following trigger levels are supported:
00 = 1 character in the FIFO
01 = FIFO/4 full
10 = FIFO/2 full
11 = FIFO 2 less than full

5:4 W 0x0 TET TX Empty Trigger. This is used to select the empty
threshold level at which the THRE Interrupts are
generated when the mode is active. For details on
DMA support, The following trigger levels are
supported:
00 = FIFO empty
01 = 2 characters in the FIFO
10 = FIFO/4 full
11 = FIFO/2 full

3 W 0x0 DMAM DMA Mode. For details on DMA support,
0 = mode 0;
1 =mode 1l

2 W 0x0 XFIFOR | XMIT FIFO Reset. This resets the control portion of
the transmit FIFO and treats the FIFO as empty.
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This bit is 'self-clearing'.

1 W 0x0 RFIFOR | RCVR FIFO Reset. This resets the control portion
of the receive FIFO and treats the FIFO as empty.
This bit is 'self-clearing'.

0 W 0x0 FIFOE FIFO Enable. This enables/disables the transmit

(XMIT) and receive (RCVR) FIFOs.Whenever the
value of this bit is changed both the XMIT and
RCVR controller portion of FIFOs is reset.

LCR address o

ffset: 0x000C

Bit R/W

Reset

Name

Description

31:8 | N/A

0x0

N/A

reserved

7 RW

0x0

DLAB

Divisor Latch Access Bit. This bit is used to enable
reading and writing of the Divisor Latch register (DLL
and DLH) to set the baud rate of the UART.

0x0

BC

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

5 N/A

0x0

N/A

reserved

0x0

EPS

Even Parity Select.If UART_16550 COMPATIBLE ==
NO, then write able only when UART is not busy
(USR]Q] is zero); otherwise always writable, always
readable. This is used to select between even and
odd parity, when parity is enabled (PEN set to one). If
set to one, an even number of logic 1s is transmitted
or checked. If set to zero, an odd number of logic 1s
is transmitted or checked.

0 =mode 0

1=mode 1l

0x0

PEN

Parity Enable.If UART_16550_COMPATIBLE == NO,
then writeable only when UART is not busy (USRJ[0]
is zero); otherwise always writable, always readable.
This bit is used to enable and disable parity
generation and detection in transmitted and received
serial character respectively

0 = parity disabled

1 = parity enabled
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2

RW

0x0

STOP

Number of stop bits.

If UART_16550 COMPATIBLE == NO, then write
able only when UART is not busy (USRJ[O0] is zero);
otherwise always writable, always readable. This is
used to select the number of stop bits per character
that the peripheral transmits and receives. If set to
zero, one stop bit is transmitted in the serial data.

If set to one and the data bits are set to 5 (LCR[1:0]
set to zero) one and a half stop bits is transmitted.
Otherwise, two stop bits are transmitted. Note that
regardless of the number of stop bits selected, the
receiver checks only the first stop bit.

0 =1 stop bit

1 = 1.5 stop bits (DLS==0)

1 = 2 stop bits (DLS!=0)

1:0

RW

0x0

DLS

Data Length Select

This is used to select the number of data bits per
character that the peripheral transmits and receives.
The number of bit that may be selected areas follows:
00 =5 bits

01 =6 bits
10 = 7 bits
11 = 8 hits
MCR address offset: 0x0010
Bit R/W | Reset | Name | Description
317 N/A | Ox0 N/A reserved
6 RW | Ox0 SIRE SIR Mode Enable.
0 = disable
1 =enable
5 RW | Ox0 AFCE | Auto Flow Control Enable.
0 = Auto Flow Control Mode disabled
1 = Auto Flow Control Mode enabled
4 RW | Ox0 LB Loop Back Bit. This is used to put the UART into a

diagnostic mode for test purposes.

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

RW

0x0

ouT2

OUT2. This is used to directly control the
user-designated Output2 (out2_n) output. The value
written to this location is inverted and driven out on
out2_n, that is:

0 = out2_n de-asserted (logic 1)

1 = out2_n asserted (logic 0)

RW

0x0

OouT1

OUT1. This is used to directly control the
user-designated Outputl (outl_n) output. The value
written to this location is inverted and driven out on
outl n, thatis:

0 = outl_n de-asserted (logic 1)

1 = outl_n asserted (logic 0)

RW

0x0

RTS

Request to Send. This is used to directly control the
Request to Send (rts_n) output. The Request To
Send (rts_n) output is used to inform the modem or
data set that the UART is ready to exchange data.
When Auto RTS Flow Control is not enabled (MCRJ[5]
set to zero), the rts_n signal is set low by
programming MCR[1] (RTS) to a high.In Auto Flow
Control, AFCE_MODE == Enabled and active
(MCRJ5] set to one) and FIFOs enable (FCRJ[0] set to
one), the rts_n output is controlled in the same way,
but is also gated with the receiver FIFO threshold
trigger (rts_n is inactive high when above the
threshold). The rts_n signal is de-asserted when
MCRJ1] is set low.

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

RW

0x0

DTR

Data Terminal Ready. This is used to directly control
the Data Terminal Ready (dtr_n) output. The value
written to this location is inverted and driven out on
dtr_n, that is:

0 = dtr_n de-asserted (logic 1)

1 =dtr_n asserted (logic 0)

LSR address offset: 0x0014

Bit R/W | Reset | Name | Description
31:8 | N/A | Ox0 N/A reserved
7 R 0x0 RFE Receiver FIFO Error bit.This bit is only relevant when
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FIFO_MODE != NONE AND FIFOs are enabled
(FCR[0] set to one). This is used to indicate if there is
at least one parity error, framing error, or break
indication in the FIFO.

0 =no errorin RX FIFO

1 =errorin RX FIFO

0ox1

TEMT

Transmitter Empty bit. If in FIFO mode
(FIFO_MODE != NONE) and FIFOs enabled (FCR[O0]
set to one), this bit is set whenever the Transmitter
Shift Register and the FIFO are both empty. If in
non-FIFO mode or FIFOs are disabled, this bit is set
whenever the Transmitter Holding Register and the
Transmitter Shift Register are both empty.

0ox1

THRE

Transmit Holding Register Empty bit.If
THRE_MODE_USER == Disabled or THRE mode is
disabled (IER[7] set to zero) and regardless of FIFO's
being implemented/enabled or not, this bit indicates
that the THR or TX FIFO is empty.

This bit is set whenever data is transferred from the
THR or TX FIFO to the transmitter shift register and
no new data has been written to the THR or TX FIFO.
This also causes a THRE Interrupt to occur, if the
THRE Interrupt is enabled. If THRE_MODE_USER
== Enabled AND FIFO_MODE !'= NONE and both
modes are active (IER[7] set to one and FCR[0] set to
one respectively), the functionality is switched to
indicate the transmitter FIFO is full, and no longer
controls THRE interrupts, which are then controlled
by the FCR][5:4] threshold setting.

0x0

Bl

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

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

If in infrared mode (SIR_MODE == Enabled), it is set
whenever the serial input, sir_in, is continuously
pulsed to logic '0' for longer than the sum of start time
+ data bits + parity + stop bits. A break condition on
serial input causes one and only one character,
consisting of all zeros, to be received by the UART.
In the FIFO mode, the character associated with the
break condition is carried through the FIFO and is
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revealed when the character is at the top of the FIFO.
Reading the LSR clears the BI bit. In the non-FIFO
mode, the Bl indication occurs immediately and
persists until the LSR is read.

0x0

FE

Framing Error bit. This is used to indicate the
occurrence of a framing error in the receiver. A
framing error occurs when the receiver does not
detect a valid STOP bit in the received data.

In the FIFO mode, since the framing error is
associated with a character received, it is revealed
when the character with the framing error is at the top
of the FIFO.

When a framing error occurs, the UART tries to
resynchronize. It does this by assuming that the error
was due to the start bit of the next character and then
continues receiving the other bit i.e. data, and/or
parity and stop. It should be noted that the Framing
Error (FE) bit (LSR[3]) is set if a break interrupt has
occurred, as indicated by Break Interrupt (BI) bit
(LSR[4)).

0 = no framing error

1 =framing error

0x0

PE

Parity Error bit.This is used to indicate the occurrence
of a parity error in the receiver if the Parity Enable
(PEN) bit (LCR[3]) is set.

In the FIFO mode, since the parity error is associated
with a character received, it is revealed when the
character with the parity error arrives at the top of the
FIFO.

It should be noted that the Parity Error (PE) bit
(LSRJ[2]) is set if a break interrupt has occurred, as
indicated by Break Interrupt (BI) bit (LSR[4]).

0 = no parity error

1 = parity error

0x0

OE

Overrun error bit.This is used to indicate the
occurrence of an overrun error.

This occurs if a new data character was received
before the previous data was read.

In the non-FIFO mode, the OE bit is set when a new
character arrives in the receiver before the previous
character was read from the RBR. When this
happens, the data in the RBR is overwritten. In the
FIFO mode, an overrun error occurs when the FIFO
is full and a new character arrives at the receiver. The
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data in the FIFO is retained and the data in the
receive shift register is lost.

0 = no overrun error

1 = overrun error

0x0

DR

Data Ready bit. This is used to indicate that the
receiver contains at least one character in the RBR or
the receiver FIFO.

0 = no data ready

1 = data ready

MSR address offset: 0x0018

Bit

R/W

Reset

Name

Description

31:8

N/A

0x0

N/A

reserved

7

R

0x0

DCD

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

0 =dcd_ninput is de-asserted (logic 1)

1 =dcd_n input is asserted (logic 0)

0x0

RI

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

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

1 =ri_ninputis asserted (logic 0)

0x0

DSR

Data Set Ready.This is used to indicate the current
state of the modem control line dsr_n. This bit is the
complement of dsr_n. When the Data Set Ready input
(dsr_n) is asserted it is an indication that the modem or
data set is ready to establish communications with the
OM _uart.

0 =dsr_n input is de-asserted (logic 1)

1 =dsr_ninput is asserted (logic 0)

0x0

CTS

Clear to Send.This is used to indicate the current state
of the modem control line cts_n. This bit is the
complement of cts_n. When the Clear to Send input
(cts_n) is asserted it is an indication that the modem or
data set is ready to exchange data with the OM_uart.
0 =cts_n input is de-asserted (logic 1)

1 =cts_ninput is asserted (logic 0)

3

R

0x0

DDCD

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

0 = no change on dcd_n since last read of MSR

1 = change on dcd_n since last read of MSR

Reading the MSR clears the DDCD bit. In Loop back
Mode (MCR[4] = 1), DDCD reflects changes on
MCRJ3] (Out2).

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

2 R 0x0

TERI

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

0 = no change on ri_n since last read of MSR

1 = change on ri_n since last read of MSR

1 R 0x0

DDSR

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

0 = no change on dsr_n since last read of MSR

1 = change on dsr_n since last read of MSR

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

Note, if the DDSR bit is not set and the dsr_n signal is
asserted (low) and a reset occurs (software or
otherwise), then the DDSR bit is set when the reset is
removed if the dsr_n signal remains asserted.

0 R 0x0

DCTS

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

0 = no change on cts_n since last read of MSR

1 = change on cts_n since last read of MSR

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

Note, if the DCTS bit is not set and the cts_n signal is
asserted (low) and a reset occurs (software or
otherwise), then the DCTS bit is set when the reset is
removed if the cts_n signal remains asserted.

SCR address offset: 0x001C

‘ Bit ‘ R/W ‘ Reset ‘ Name

Description
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31:8 | N/A | Ox0 N/A Reserved and read as zero
7:0 RW | Ox0 Scratchpad | This register is for programmers to use as a
Register temporary storage space. It has no defined

purpose in the OM_uart.

LPDLL address offset: 0x0020

Bit R/W | Reset | Name | Description
31:8 | N/A 0x0 N/A Reserved
7.0 RwW 0x0 LPDLL | This register makes up the lower 8-bits of a 16-bit,

read/write, Low Power Divisor Latch register that
contains the baud rate divisor for the UART,which
must give a baud rate of 115.2K. This is required for
SIR Low Power (minimum pulse width) detection at
the receiver. If UART_16550_COMPATIBLE == No,
then this register may only be accessed when the
DLAB bit (LCR[7]) is set and the UART is not busy
(USRJO0] is zero); otherwise this register may be
accessed only when the DLAB bit (LCR[7]) is set.
The output low-power baud rate is equal to the serial
clock (sclk) frequency divided by sixteen times the
value of the baud rate divisor, as follows:

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

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

NOTE: When the Low Power Divisor Latch registers
(LPDLL and LPDLH) are set to 0, the low-power
baud clock is disabled and no low-power pulse
detection (or any pulse detection) occurs at the
receiver. Also, once the LPDLL is set, at least eight
clock cycles of the slowest uart clock should be
allowed to pass before transmitting or receiving
data.

LPDLH address offset: 0x0024

Bit R/W | Reset | Name Description
31:8 | N/A | OxO N/A reserved
7.0 RW | Ox0 LPDLL | This register makes up the upper 8-bits of a 16-bit,

read/write, Low Power Divisor Latch register that
contains the baud rate divisor for the UART,which
must give a baud rate of 115.2K. This is required for
SIR Low Power (minimum pulse width) detection at
the receiver. If UART_16550 COMPATIBLE == No,
then this register may only be accessed when the
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DLAB bit (LCR[7]) is set and the UART is not busy
(USRJ0] is zero); otherwise this register may be
accessed only when the DLAB bit (LCR[7]) is set.
The output low-power baud rate is equal to the serial
clock (sclk) frequency divided by sixteen times the
value of the baud rate divisor, as follows:

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

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

NOTE: When the Low Power Divisor Latch registers
(LPDLL and LPDLH) are set to 0, the low-power
baud clock is disabled and no low-power pulse
detection (or any pulse detection) occurs at the
receiver. Also, once the LPDLH is set, at least eight
clock cycles of the slowest uart clock should be
allowed to pass before transmitting or receiving
data.

FAR address offset: 0x0070

Bit R/W | Reset | Name Description

31:8 N/A 0x0 N/A Reserved and read as zero

7:0 RW | Ox0 FIFO Writes have no effect when FIFO_ACCESS == No,
Access | always readable. This register is use to enable a
Register | FIFO access mode for testing, so that the receive
FIFO can be written by the master and the transmit
FIFO can be read by the master when FIFOs are
implemented and enabled. When FIFOs are not
implemented or not enabled it allows the RBR to be
written by the master

and the THR to be read by the master.

0 = FIFO access mode disabled

1 = FIFO access mode enabled

Note, that when the FIFO access mode is
enabled/disabled, the control portion of the receive
FIFO and transmit FIFO is reset and the FIFOs are
treated as empty.

ISO7816_CTRLO address offset: 0x0028

Bit R/W | Reset | Name Description

31:13 | N/A | Ox0 N/A reserved

12 R 0x0 tx_done TX is done

11:4 | RW | Ox0 sample_dly | sample_dly is used to adjust the sample timing
of SIN
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3 RwW | OxO retrans_en parity error re-trans enable
2 RW | Ox0 trx_oen 0:TX
1: RX
1 RW | Ox0 nack_enable | noack is enable
0 RwW | Ox0 iso7816 _en | ISO7816 is enable

ISO7816_CTRL1 address offset: 0x002C

Bit R/W | Reset | Name Description

31:16 | N/A | Ox0 N/A reserved

15:8 R 0x0 tx_perr_cnt | tx parity error counter

7.0 R 0x0 rx_perr_cnt | rx parity error counter
SRBR address offset: 0x0030--0x006C

Bit R/W | Reset | Name | Description

31:8 | N/A | Ox0 N/A reserved

7:0 R 0x0 SRBR | This is a shadow register for the RBR and has been

allocated sixteen 32-bit locations so as to
accommodate burst accesses from the master. This
register contains the data byte received on the serial
input port (sin) in UART mode or the serial infrared
input (sir_in) in infrared mode. The data in this
register is valid only if the Data Ready (DR) bit in the
Line status Register (LSR) is set.

If in non-FIFO mode (FIFO_MODE == NONE) or
FIFOs are disabled (FCR[0] set to zero), the data in
the RBR must be read before the next data arrives,
otherwise it is overwritten, resulting in an overrun
error.

If in FIFO mode (FIFO_MODE != NONE) and FIFOs
are enabled (FCR[0] set to one), this register
accesses the head of the receive FIFO. If the receive
FIFO is full and this register is not read before the
next data character arrives, then the data already in
the FIFO are preserved, but any incoming data is lost.
An overrun error also occurs.

STHR address offset: 0x0030--0x006C

Bit R/W | Reset | Name | Description
31:8 | N/A | OxO N/A reserved
7:0 W 0x0 STHR | This is a shadow register for the THR and has been

allocated sixteen 32-bit locations so as to
accommodate burst accesses from the master. This
register contains data to be transmitted on the serial
output port (sout) in UART mode or the serial infrared
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output (sir_out_n) in infrared mode. Data should only
be written to the THR when the THR Empty (THRE)
bit (LSR[5]) is set.

If in non-FIFO mode or FIFOs are disabled (FCR[0]
set to zero) and THRE is set, writing a single
character to the THR clears the THRE. Any additional
writes to the THR before the THRE is set again
causes the THR data to be overwritten.

If in FIFO mode and FIFOs are enabled (FCR[0] set
to one) and THRE is set, x number of characters of
data may be written to the THR before the FIFO is
full. The number x (default=16) is determined by the
value of FIFO Depth that you set during configuration.
Any attempt to write data when the FIFO is full results
in the write data being lost.

FAR address offset: 0x0070

Bit R/W | Reset | Name Description

31:8 N/A | Ox0 N/A Reserved and read as zero

7.0 RW | Ox0 FIFO Writes have no effect when FIFO_ACCESS == No,
Access always readable. This register is use to enable a
Register | FIFO access mode for testing, so that the receive
FIFO can be written by the master and the transmit
FIFO can be read by the master when FIFOs are
implemented and enabled. When FIFOs are not
implemented or not enabled it allows the RBR to be
written by the master

and the THR to be read by the master.

0 = FIFO access mode disabled

1 = FIFO access mode enabled

Note, that when the FIFO access mode is
enabled/disabled, the control portion of the receive
FIFO and transmit FIFO is reset and the FIFOs are
treated as empty.

TFR address offset: 0x0074

Bit R/W | Reset | Name Description
31:8 | N/A | Ox0 N/A Reserved and read as zero
7.0 R 0x0 Transmit Transmit FIFO Read. These bits are only valid
FIFO Read | when FIFO access mode is enabled (FAR[O] is
set to one).
When FIFOs are implemented and enabled,
reading this register gives the data at the top of
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the transmit FIFO. Each consecutive read pops
the transmit FIFO and gives the next data value
that is currently at the top of the FIFO.

When FIFOs are not implemented or not enabled,
reading this register gives the data in the THR.

RFW address offset: 0x0078

Bit

R/W

Reset

Name

Description

31:8

N/A

0x0

N/A

Reserved and read as zero

9

W

0x0

RFFE

Receive FIFO Framing Error. These bits are only
valid when FIFO access mode is enabled (FAR[O] is
set to one). When FIFOs are implemented and
enabled, this bit is used to write framing error
detection information to the receive FIFO. When
FIFOs are not implemented or not enabled, this bit is
used to write framing error detection information to
the RBR.

0x0

RFPE

Receive FIFO Parity Error. These bits are only valid
when FIFO access mode is enabled (FAR[O] is set to
one). When FIFOs are implemented and enabled,
this bit is used to write parity error detection
information to the receive FIFO.

When FIFOs are not implemented or not enabled,
this bit is used to write parity error detection
information to the RBR.

7:0

0x0

RFWD

Receive FIFO Write Data. These bits are only valid
when FIFO access mode is enabled (FAR[O] is set to
one). When FIFOs are implemented and enabled,
the data that is written to the RFWD is pushed into
the receive FIFO. Each consecutive write pushes the
new data to the next write location in the receive
FIFO. When FIFOs are not implemented or not
enabled, the data that is written to the RFWD is
pushed into the RBR.

USR address offset: 0x007C

Bit R/W | Reset | Name Description
31:5 | NJA | OxO N/A reserved
4 R 0x0 RFF Receive FIFO Full.This bit is only valid when

FIFO_STAT == YES. This is used to indicate that the
receive FIFO is completely full.

0 = Receive FIFO not full

1 = Receive FIFO Full
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3

0x0

RENE

Receive FIFO Not Empty.This bit is only valid when
FIFO_STAT == YES. This is used to indicate that the
receive FIFO contains one or more entries.

0 = Receive FIFO is empty

1 = Receive FIFO is not empty

0ox1

TFE

Transmit FIFO Empty.This bit is only valid when
FIFO_STAT == YES. This is used to indicate that the
transmit FIFO is completely empty.

0 = Transmit FIFO is not empty

1 = Transmit FIFO is empty

0ox1

TFNF

Transmit FIFO Not Full.This bit is only valid when
FIFO_STAT == YES. This is used to indicate that the
transmit FIFO in not full.

0 = Transmit FIFO is full

1 = Transmit FIFO is not full

0x0

BUSY

UART Busy.This bit is valid only when
UART_16550_COMPATIBLE == NO and indicates
that a serial transfer is in progress, ; when cleared,
indicates that the uart is idle or inactive.

0 = uart is idle or inactive

1 = uart is busy (actively transferring data)

TFL address offset: 0x0080

Bit R/W | Reset | Name Description
315 N/A 0x0 N/A reserved
4:0 R 0x0 TFL Transmit FIFO Level. This is indicates the number of

data entries in the transmit FIFO.

RFL address offset; 0x0084

Bit R/W | Reset | Name Description
315 N/A | Ox0 N/A reserved
4:0 R 0x0 RFL Receive FIFO Level. This is indicates the number of

data entries in the receive FIFO.

SRR address offset: 0x0088

Bit R/W | Reset | Name Description
31:3 | N/A | OxO N/A reserved
2 W 0x0 XFR XMIT FIFO Reset.This is a shadow register for the

XMIT FIFO Reset bit (FCR[2]). This can be used to
remove the burden on software having to store
previously written FCR values (which are pretty
static) just to reset the transmit FIFO. This resets the
control portion of the transmit FIFO and treats the
FIFO as empty. This also de-asserts the DMA TX
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request and single signals when additional DMA
handshaking signals are selected (DMA_EXTRA ==
YES).

Note that this bit is 'self-clearing'. It is not necessary
to clear this bit.

0x0

RFR

RCVR FIFO Reset.This is a shadow register for the
RCVR FIFO Reset bit (FCR[1]). This can be used to
remove the burden on software having to store
previously written FCR values (which are pretty
static) just to reset the receive FIFO This resets the
control portion of the receive FIFO and treats the
FIFO as empty. This also de-asserts the DMA RX
request and single signals when additional DMA
handshaking signals are selected (DMA_EXTRA ==
YES).

Note that this bit is 'self-clearing'. It is not necessary
to clear this bit.

0x0

UR

UART Reset. This asynchronously resets the uart
and synchronously removes the reset assertion.For
a two clock implementation both pclk and sclk
domains are reset.

SRTS address offset: 0x008C

Bit R/W | Reset | Name Description
31:1 | N/A | OxO N/A reserved
0 RW | Ox0 SRTS Shadow Request to Send.This is a shadow register

for the RTS bit (MCR[1]), this can be used to remove
the burden of having to performing a
read-modify-write on the MCR. This is used to
directly control the Request to Send (rts_n) output.
The Request To Send (rts_n) output is used to inform
the modem or data set that the uart is ready to
exchange data.

When Auto RTS Flow Control is not enabled
(MCR[5] = 0), the rts_n signal is set low by
programming MCR[1] (RTS) to a high.

In Auto Flow Control, AFCE_MODE == Enabled and
active (MCRJ5] = 1) and FIFOs enable (FCR[0] = 1),
the rts_n output is controlled in the same way, but is
also gated with the receiver FIFO threshold trigger
(rts_n is inactive high when above the threshold).
Note that in Loopback mode (MCR[4] = 1), the rts_n
output is held inactive-high while the value of this
location is internally looped back to an input.
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SBCR address offset: 0x0090

Bit R/W | Reset | Name Description

311 N/A | OxO N/A reserved

0 RW | Ox0 SBCR Shadow Break Control Bit.This is a shadow register
for the Break bit (LCR[6]), this can be used to
remove the burden of having to performing a read
modify write on the LCR. This is used to cause a
break condition to be transmitted to the receiving
device.

If set to one the serial output is forced to the spacing
(logic 0) state. When not in Loopback Mode, as
determined by MCR[4], the sout line is forced low
until the Break bit is cleared.

If SIR_MODE == Enabled and active (MCR[6] = 1)
the sir_out_n line is continuously pulsed. When in
Loopback Mode, the break condition is internally
looped back to the receiver.

SDMAM address offset: 0x0094

Bit R/W | Reset | Name Description

31:1 N/A 0x0 N/A reserved

0 RW | Ox0 SDMAM | Shadow DMA Mode. This is a shadow register for
the DMA mode bit (FCR[3]). This can be used to
remove the burden of having to store the previously
written value to the FCR in memory and having to
mask this value so that only the DMA Mode bit gets
updated. This determines the DMA signalling mode
used for the dma_tx_req_n and dma_rx_req_n
output signals when additional DMA handshaking
signals are not selected (DMA_EXTRA == NO).

0 =mode 0

1=model

SFE address offset: 0x0098

Bit R/W | Reset | Name Description

311 N/A | Ox0 N/A reserved

0 RW | Ox0 SFE Shadow FIFO Enable.This is a shadow register for
the FIFO enable bit (FCR[0]). This can be used to
remove the burden of having to store the previously
written value to the FCR in memory and having to
mask this value so that only the FIFO enable bit gets
updated.This enables/disables the transmit (XMIT)
and receive (RCVR) FIFOs. If this bit is set to zero
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(disabled) after being enabled then both the XMIT
and RCVR controller portion of FIFOs are reset.

SRT address offset: 0x009C

Bit R/W | Reset | Name | Description
31:2 | N/A 0x0 N/A reserved
1:0 RW 0x0 SRT Shadow RCVR Trigger. This is a shadow register for

the RCVR trigger bits (FCR[7:6]).This can be used
to remove the burden of having to store the
previously written value to the FCR in memory and
having to mask this value so that only the RCVR
trigger bit gets updated.

This is used to select the trigger level in the receiver
FIFO at which the Received Data Available Interrupt
is generated. It also determines when the
dma_rx_req_n signal is asserted when DMA Mode
(FCR[3]) = 1. The following trigger levels are
supported:

00 = 1 character in the FIFO

01 = FIFO Y4 full

10 = FIFO % full

11 = FIFO 2 less than full

STET address offset: 0xO0AO

Bit R/W | Reset | Name Description
31:2 | N/A | Ox0 N/A reserved
1:0 RW | Ox0 STET Shadow TX Empty Trigger. This is a shadow register

for the TX empty trigger bits (FCR[5:4]). This can be
used to remove the burden of having to store the
previously written value to the FCR in memory and
having to mask this value so that only the TX empty
trigger bit gets updated.

This is used to select the empty threshold level at
which the THRE Interrupts are generated when the
mode is active. The following trigger levels are
supported:

00 = FIFO empty

01 = 2 characters in the FIFO

10 = FIFO Y4 full

11 = FIFO Y full

Dependencies: Writes have no effect when
THRE_MODE_USER = = Disabled.

HTX address offset: 0x00A4
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Bit R/W | Reset | Name Description
31:1 N/A | Ox0 N/A reserved
0 RW | Ox0 HTX This register is used to halt transmissions for testing,

so that the transmit FIFO can be filled by the master
when FIFOs are implemented and enabled.

0 = Halt TX disabled

1 = Halt TX enabled

Note, if FIFOs are implemented and not enabled, the
setting of the halt TX register has no effect on
operation.

Dependencies: Writes have no effect when
FIFO_MODE == None.

DMASA address offset: OxO0AS8

Bit R/W | Reset | Name Description
31:1 | N/A | OxO N/A reserved
0 W 0x0 DMASA | This register is use to perform a DMA software

acknowledge if a transfer needs to be terminated
due to an error condition. For example, if the DMA
disables the channel, then the uart should clear its
request. This causes the TX request, TX single, RX
request and RX single signals to de-assert. Note
that this bit is 'self-clearing'. It is not necessary to
clear this bit.

CPR address offset: 0xO0F4

Bit R/W | Reset | Name Description
31:24 | N/A | O0x0 N/A Reserved and read as zero
23:16 | R 0x0 FIFO_MODE 0x00=0

0x01 =16

0x02 =32

to

0x80 = 2048

0x81- Oxff = reserved
15:14 | R 0x0 N/A Reserved and read as zero
13 R 0x0 DMA_EXTRA 0 =FALSE

1 =TRUE
12 R 0x0 UART_ADD_ENCO | 0=FALSE

DED_PARAMS 1 =TRUE

11 R 0x0 SHADOW 0 =FALSE

1 =TRUE
10 R 0x0 FIFO_STAT 0 = FALSE

1=TRUE
9 R 0x0 FIFO_ACCESS 0 = FALSE
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1=TRUE

8 R 0x0 ADDITIONAL_FEAT | 0 = FALSE
1=TRUE

7 R 0x0 SIR_LP_MODE 0 =FALSE
1=TRUE

6 R 0x0 SIR_MODE 0 =FALSE
1=TRUE

5 R 0x0 THRE_MODE 0 = FALSE
1=TRUE

4 R 0x0 AFCE_MODE 0 =FALSE
1=TRUE

3.2 N/A | Ox0 N/A Reserved and read as zero

1.0 R 0x0 APB_DATA_WIDTH | 00 = 8 hits
01 = 16 bits
10 = 32 bits
11 = reserved

UCV address offset: 0xO0OF8

Bit R/W | Reset Name Description

310 | R See the releases | UART ASCII value for each number in the
table in the Component | version, followed by *. For example
AMBA 2 release | Version 32_30_31 2Arepresents the version
notes. 2.01*

CTR address offset: 0xO0FC

Bit R/W | Reset Name Description

31.0 |R 0x44570110 | Peripheral ID This register contains the peripherals
identification code.
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6.6. UARTO/UART2
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JEAE S b (BREA D)

i_uart_sda 5| s NEHE . LEROTAART, vart S57E i_uart_sda #3002 1) T BRI E 2 .
BWGesE, MAEEETE RBR aifEas 3RS, 5 9 HHE £ UART_CTRL 274
rx_bit8_sel 1135453, FEHEENGSFET, RBR M rx_bit8_sel ffir A4S, B RIS K.

6.6.2.3. 83 3

Mode 2 1 Mode 3 Z [E]IME— X FI7ET, 7F Mode 3 #1, AT LUl P 3% R K AR %
BUERT A 1 RYE e R .

7E Mode 3 x0T, vart 1E 70 KIEHEWERIZAT, BA O A 3ui A Fl n] g i Fe e
4 baud_rate_ctrl 0 %17 #%1¥) baud_rate reg W H, WJLAEHER 8 1 dWH, %
TIML_CTRL # TIMH_CTRL Je3 R A - Ak, 8 A baud_rate_ctrl_1 Zf7#%
i) Baud_rate_sel £, JREZAT LN o
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L THR 297855 AN EWE R 5 30 &4 . o_uart_sda 51 % H 3 . o Je it it
GRBL (URZN 00, SRJE 2 9 Bt fr, HA5 9 7ok H UART_CTRL #7451 tx_bit8_sel
B, ZJEfEsE AL (BREN D)

i_uart_sda 5| AESE . HEIOTFIAR, vart S57E i_uart_sda 5] AR BT
[0 . FGERUE, B NEHE T /E RBR A fEas 345, 25 9 i dE v £ UART_CTRL % 1f
1 rx_bit8_sel Hi3kf5 . (EHMGLFEH, RBR Fl rx_bit8_sel 1578 2 i fRFF AL .

6.6.2.4. BT8O 0 ZHLEE

EATHE O iR 2 Akt 3 ek O Mr BRI ThBE v] T 2 AL HL g8l 15 .

4 UART_CTRL #7451 mc_en A By, WA MBIEI05 9 2 (UART_CTRL
H rx_bit8_sel) A 1 I A AR R . B, AR A2 A o .

R T RHX—DhRE#HT ZHLEE, AP BT me_en R E RN 1. EHUEHMHL
ik, #4239 ARE R 1, FEUA ML A . AHLETER AR S 7755 5 BT
()RR 2 kB AT L. W SR UUHED, B -0k WAL BRERE BR HE me_en A5, FF H VLR
RIEELLEE 9 ik B A 0 177 k. HARMALFE SR FFEATM me_en B A 1, DUME
BT EHLRIE I H R R .

6.6.3. UARTO/UART2 &fF%

Offset Name Description

0x0000 CON Control Register

0x0004 BUF Data Buffer

0x0040 RELL Baud Rate Generator Reload Register (low-order byte)
0x0044 RELH Baud Rate Generator Reload Register (high-order byte)
0x0400 PCON Power Control Register

0x0404 ADCON Baud Rate Select register

UART_CTRL address offset: 0x0000
(The CON register controls the function of UARTO/UART?2.)

Bit R/W | Reset | Name Description

31:10 | N/A | Ox0 N/A reserved

9 R/W | 0x0 TXEN Tx interrupt enable register
8 R/W | 0x0 RXEN Rx interrupt enable register

Model select register

01:Model,8-bit uart, band
rate=((2”smod)*pclk/64)*(2*10-rel), relis the
contents of TIM registers (TIMH,TIML)
10:Mode2,9-bit uart, In mode 2,the UART
operates as asynchronous
transmitter/receiver with 9 data bits and baud
rate fixed to uart_clk/32 or uart_clk /64,

7:6 R/W | Ox0 MODE
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depending on the setting of Baud_rate_sel bit
of the BAUD_RATE_CTRL_1 register. .
11:Mode3,8-bit uart,band rate variable

5 R/W | Ox0 MC_EN

Multiprocessor communication enable
control register

4 RW | Ox0 SRX_EN

Serial reception enable

If set HIGH serial reception at uart is
enabled. Otherwise serial reception at uart is
disabled.

3 RW | 0x0 TX_BIT8_SEL

Transmitter bit 8

This bit is used while transmitting data
through uart in Modes 2 and 3. The state of
this bit corresponds with the state of the 9th
transmitted bit (e.g. parity check or
multiprocessor communication). It is
controlled by software.

2 R/W | Ox0 RX_BIT8_SEL

Received bit 8

This bit is used while receiving data through
UART in Modes 2 and 3. It reflects the state
of the 9th received bit.

In Mode 1, if multiprocessor communication
is enabled (sm20 = 0), this bit is the stop bit
that was received

1 R/W | Ox0 TX_INT

Transmit interrupt flag

It indicates completion of a serial
transmission at UART.

It is at the beginning of a stop bit in all
modes. It must be cleared by software.

0 R/W | Ox0 RX_INT

Receive interrupt flag

It is set by hardware after completion of a
serial reception at UART.

Itis in the middle of a stop bit in all modes.
It must be cleared by software.

THR_CTRL address offset: 0x0004

Bit R/W | Reset | Name

Description

31:8 | N/A | 0x0 N/A

reserved

7:0 R/W | Ox0 THR

Writing data to this register sets data in serial
output buffer and starts the transmission
through UART. Reading from the BUF reads
data from the serial receive buffer.

TIML address offset: 0x0040

‘ Bit ‘ R/W ‘ Reset ‘ Name

Description
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31:8 | NJA | 0x0 N/A reserved
UART Reload Register is used for UART
baud rate generation. Only 10 bits are used.
7:0 R/W | OxD9 | TIML

8 bits from the RELL as lower bits and 2 bits
from the TIMH as higher bits.

TIMH address

offset: 0x0044

Bit R/W | Reset | Name Description
31:8 | N/A | 0x0 N/A reserved
UART Reload Register is used for UART
baud rate generation. Only 10 bits are used.
7:0 R/W | 0x03 TIMH

8 bits from the TIML as lower bits and 2 bits
from the TIMH as higher bits.

BAUD_RATE_CTRL_1 address offset: 0x0400

Bit R/W | Reset | Name Description
31:1 | NJA | Ox0 N/A reserved

UART baud rate select (baud rate double)(in
0 R/W | 0x03 SMOD

model and mode3)

BAUD_RATE_CTRL_O address offset: 0x0404

Bit R/W | Reset | Name Description
31:8 | N/A | Ox0 N/A reserved
Uart baud rate select (in modes 1 and 3)
7:0 R/W | Ox0 BD When 1, additional internal baud rate
generator is used(need set to 1)
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6.7. SPI

6.7.1. fEf

SPIO AT DA TARYE EREA B, HARIREEL 1 1 EdE . ALY SPI &4
DA SPI_RDY 5l NI (MER D HFas, B2 8 MBI A, TEtIAm, 8 fridiim
it SPI_DO 5|y, [Fnt 8 f7¥dEiEid SPI_DI 51 Ji# N, 485 SPI_RDY 5|25 . SPI
FINEEA P LAGRFRH SPI_RDY 51 BIMENXUASE S S, 1EE R & LUK P2 |/,
25| R .

X T IEH 1) OR ey bl D £ 40, %4 T DR 14555 (R EF SPI_RDY &1 (R,
RIEZAFA o TEAEFAIZS NE], BT DL dEs] SPI_DO 5| I IRSRA  (SRBH/ANIK
3 o AT RV 3L SPIEN, FANEURET LI HAE SPI_DO 5| Fitil. fEFBAT,
5 N SPI_Write_Data Zi {7 a3, &% 1 £, M, &t E &80l 24 FIFO
fERefp EERS, 5N SPIO_WDATA )8 F A& HHR sl . a3 7+, SPI
WA R AL R — D2 e A b . 24 FIFO {E R i B BN, 7R K% % FIFO k45
fEf 7. BRUAE FIFO #2005 5 N K% 3% FIFO MR BUE %E. 2415 %] RCVR FIFO fil
RPEL XMIT FIFO 7R, SPI AR 87

6.7.2. ThEEHR

< Address and data bus >
SPI_CR2 |
i TXE | RXNE| ERR | o | ssoe | OM RXDM |i
MOSIEE ¢ ! IE IE IE AEN | AEN !
% ’—“—!4__| - e
Miso [} > Shift Register . s |
i LSB First i CRC |
|
Tx Buffer 1| BSY ‘ OVR ‘ MODF‘ ERR ‘ 0 ‘ 0 ‘ TXE‘ RXNE ‘}
e Y S —————————————————

et
0

.| Communication

Baud rate control 1]
SCK [ 1« A 4 A 4
generator A
BR[2:0]
it i S e
* } 1s8 SPE | BR2 | BR1 | BRO | MSTR | CPOL | CPHA
Master L Rt
control logic ! SPI CR1
A | BIDI BIDI CRC CRC RX
} MODE OE EN Next DFF ONLY Ssm
|
A2 J Y VL

CSN [r‘

& 6.15 SPI EE
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6.7.2.1. it & SPI MR

EMHLECE H, BT EPE S8 SCK 5] I F ¥ &I, 7F SPI_CTRL 4748+ %
B AL [16] A 52 B AL i R

R BREF R RIENEZ AT SPI MHL. BN, FIRES KA NI S 1L
B o AATLFR BB0HiE 7 A 4 5 AR A5 I ) 28 — NI 2 1 B AE AT (388 15 45 R 2 AT HE 5 4
FEJA MBI LR, 00 50K 15 I B R A 1 5 B A i RS 1

WL TR E SP1 MR
4% CPOL 1 CPHA 7 LLsE SCEHR AL AT AT I B2 M P MC Rz —. N T IEWR
Bt MRS T CPOL Al CPHA 70525 AAH R ) 77 0B & .
itk X (BT SPI_CTRL %3 /288 Az [20]fME, /& MSB M Jaif & LSB fitst) w415
F A

EXFHECE S, MOSI 5| ZEHRRIA, T MISO 5|2 H R .

6.7.2.2. it & SPI =R

EFERCES, PATI B A .

BIR:
148 SPI_CTL[15:0]f7 K€ XA ATI A ke % (0 SPI_CTL FF 74 -
%4 CPOL Al CPHA 17 LASE SCEHE AL S AN R A7 I b 2 TR B PO bR Rz —
7£ SPI_CTL %174 H A E MSB_FIRST_H £z LA X ik

FEIXMECES, MOSI 5| E a5, 1 MISO 7| 2 E 35 A .

6.7.2.3. RS E

NN HFRAE T ARSI, DMETE A SPI BARIIRE .
Running flag (Run)
MIEAFREP B ER, BRI SPI TSN

SPIRDY IN flag (SRI))
XA E R REIE &M SPI_RDY 3| JAIEEELH) .

SPI RDY OUT flag (SRO)
XA ERREHE EAEEE SPI_RDY 5| 9Kz .

Wait for RDY flag (WFR)
AR ERRTERL 1 55 4F SPI_RDY 2048 Ny fi-F

Bit Count flag (BC)
EEINREEYNIsd G Ea DA &

www.bolingic.com 83/125



EDIEINE BL1824x {RIIFER T R A&

SPI INT flag (SI)
SPI FeIRE, B 1 LUFHRK.

6.7.2.4. i DMA #47 SPI i@

N1 A KIEEEIZAT, SPI 5 Ea A TR EdE, I i 2 Rx 2 X
RSB s LAk it o O T T ROR L, SPI B DMA Theg, SKBL T iR/
RN

4 SPI_DMACR Zf7-#% IR AL 88 FHET, 221k DMA T, 2005 la TX Al
RX ZZph Xk i =K .

6.7.3. SP| ZfEs2ms

Offset Name Description

0x0000 SPI_CTRL SPI Control Register

0x0004 SPI_WDATA Data transmit to the SPI port
0x0008 SPI_RDATA Data receive from the SPI port
0x000c SPI_STAT SPI status registers

0x0010 DMACR DMA control registers

0x0014 DMATDLR DMA tx request level registers
0x0018 DMARDLR DMA rx request level registers
0x001c CSNCTRL CSN control register

SPI_CTRL address offset: 0x0000

Bit R/W | Reset | Name Description
31 R/W | Ox0 TX_FIFO_ENABL | Data write to Write Data Register go to
E 128 byte Transmitter FIFO
1: enable
0: disable
30 R/W | 0x0 RX_FIFO_ENABL | Data read from Read Data register come
E from 128 byte Receiver FIFO
1: enable
0: disable
29 RW | 0x0 TX_CLR_FIFO Reset Transmitter FIFO pointers and
Byte counters and Overrun status
28 R/W | Ox0 RX_CLR_FIFO Reset Receiver FIFO pointers and Byte
counters and Overrun status
27:26 | RIW | 0x0 RX_TRIGGER_LE | Receiver FIFO Trigger Level: set the
VEL trigger level of interrupt
00=8byte
01=32byte
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10=64byte
11=96byte
25 R/W | Ox1 INACTIVE_DO_E | 1=SPI_DO pin is high-Z while byte is
N not being transferred
0=SPI_DO pinis driven while byte is not
being transferred
24 R/W | Ox0 ACTIVE_DO_EN 1=SPI_DO pin is high-Z while byte is
being transferred
0=SPI_DO pin is driven while byte is
being transferred
23 R/W | Ox0 BIDIRECT_DATA_ | 1=Data is written and read on SPI_DO
H pin
O=Data is written on SP1_DO pin, and
read on SPI_DI pin
22 R/W | Ox0 USE_RDY_OUT_ | 1=Master/Slave use SPI_RDY pin as
H bidirect Ready line
O=Master/Slave use SPI_RDY pin as
SPI chip enable
21 RW | 0x0 INVERT_CLOCK_ | 1=Clock is inverted(low when IDEL)
H 0=Clock is not inverted(high when
IDLE)
20 R/W | Ox0 MSB_FIRST_H 1=MSB is sent/received first
0=LSB is sent/received first
19 R/W | Ox0 SOFT_RESET_H | 1=Soft reset SPI hardware, except setup
registers
O0=Allow SPI to run
18 R/W | Ox0 MASTER_CE_AT_ | Level of SPI_RDY(CE) pin after a transfer
END in master mode
17 R/W | Ox0 MODE1_H 1= mode 1(use second clock edge)
0=mode 0 (use first clock edge)
16 R/W | Ox0 MASTER_ENABL | 1: SP| in master mode
E_H 0: SPI'in slave mode
15:0 | RIW | Ox0 CLK_DIVIDER For Master mode only. Set high and low
time of SPI_CLK to (Clk_Divider+1)

SPI_WDATA address offset: 0x0004

Bit R/W Reset | Name Description
31:8 | RIW N/A N/A reserved
7.0 R/W 0x0 WRITE_DATA data to be written out the SPI port

SPI_RDATA address offset: 0x0008
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Bit R/W Reset | Name Description
318 | R 0x0 N/A reserved
7.0 R 0x0 READ_DATA data read from the SPI port

SPI_STAT address offset: 0x000c

Bit R/W | Reset Name Description
31 R/W | 0x0 SPI_INT When read,it reflects the SPI interrupt
status.When write 1,it dis-asserts the
SPI interrupt
30:28 | R 0x0 BIT_COUNT Bit count of current byte being
written/read
27 R 0x0 WAIT_FOR_RD | 1=SPI is waiting for SPI_RDY line to go
Y H high
26 R 0x0 SPI_RDY_OUT | Level being driven on SPI_RDY pin
25 R 0x0 SPI_RDY_IN Level being driven on SPI_RDY pin
24 R 0x0 SPI_ACTIVE_H | 1=SPI transfer is in process
23:16 | RIW | 0x0 TX_BYTE_CNT | TX FIFO byte count
15:8 R/W | 0x0 RX_BYTE_CNT | RX FIFO byte count
7 R/W | Ox0 RX_FIFO_TRIG | RX FIFO trigger level reached
6 R/W | Ox0 RX_TRIG_INT_ | This bit enable RX FIFO trigger level
EN interrupt
5 R/W | 0x0 TX_EMPTY TX FIFO empty flag
4 R/W | OxO TX_EMPTY_INT | This bit enable Transmitter FIFO empty
_EN interrupt
1: enable
0: disable
R/MW | Ox0 N/A reserved
R/W | 0x0 TX_FIFO_OVER | Overrun Error.
RUN Set When transmitter FIFO is full and
shift register contains next character.
1 R/W | 0x0 RX_FIFO_OVE | RX overrun error flag
RRUN Overrun Error.
Set When receiver FIFO is full and shift
register contains next character.
0 R/W | Ox0 RX_NOTEMPTY | This bit set to one whenever a complete

H

incoming byte has been received. This
bit reset to zero by reading all of the data
in the Receiver FIFO

1: no empty
0: empty

SPI_DMACR address offset: 0x0010
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Bit

R/W

Reset

Name

Description

312

NA

0x0

N/A

reserved

1

R/W

0x0

TDMAE

transmit DMA Enable, this bit enables/disables
the transmit FIFO DMA channel. This bit-field
enable the dma tx transfer, while set 1 and the
value of tx_full is 0, the dma_tx_single which
indicates the status of SPI DMA TX transfer will be
set 1. And dma_tx_single will be reset when this
bit's value is 0,0r any vaule of dma_tx_ack and
tx_full is 1.

0: Transmit DMA disable

1: Transmit DMA enable

R/W

0x0

RDMAE

Receive DMA enable.This bit enables/disables
the transmit FIFO DMA channel.This bit-field
enable the dma tx transfer, while set 1 and the
value of rx_empty is 0,the dma_rx_single which
indicates the status of SPI DMA RX transfer will be
set 1. And dma_rx_single will be reset when this
bit's value is 0,or any vaule of dma_rx_ack and
rx_empty is 1.

0: Receive DMA disable

1: Receive DMA enable

SPI_DMATDLR address offset: 0x0014

Bit R/W Reset | Name Description

SPLT | RW 0x0 DMATDLR | This register is only valid when the SPI is
X_AB configured with a set of DMA interface signals.
W-1:0 When SPI is not configured for DMA operation ,

this register will not exist and writing to its
address will have no effect; reading from its
address will return zero. This bit field controls
the level at which a DMA request is made by the
transmit logic. while txflr <= dmatdlr,
dma_tx_req while be set 1.

SPI_DMARDLR address offset: 0x0018

Bit R/W Reset | Name Description

SPI_ | RW 0x0 DMARDLR | This register is only valid when the SPI is
RX_A configured with a set of DMA interface signals.
BW-1 When SPI is not configured for DMA operation ,
:0 this register will not exist and writing to its

address will have no effect; reading from its
address will return zero. while rxflr >= dmardlIr
+ 1, dma_rx_req while be set 1.
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SPIx_CSNCTRL address offset: 0x001c

Bit R/W Reset | Name Description

31:2 | N/A 0x0 N/A reserved

1 RW 0x0 CS_GPO When the value of cs_mode is 1,the value of
0_spi_mst _csn is equal to cs_gpo

0 RW 0x0 CS_MODE 0:0_spi_mst_csn will be valued by device

1:0_spi_mst_csn will be valued by cs_gpo
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6.8. TIMER
6.8.1. faj

SEI S S =DM FI 16 75 N a3 THEEs Il IE . BN IEIE AR AT DAL i A2 DL AT R 1
AR B TR . kAR R SR 2 I AR 5 FE R R AR N )2 I RE .
AMEIER B — DN E PSS, 2455 AR A AL B T

6.8.2. XERH

16 i) By MR [ SR A sh BRI .
16 {7 i gwAE A (FUVFEIEAT o DME B R R v s i i 2 73 4D
%k 2 AN IEE:
INFIR (P E I 2§ 1)
it EL AL (B A g ) 4
PWM 724288 (U R R O 5515 )
SR =
FLA AT Ym RS0 DX 8] () BANGT - (AN e i 3 O — M@ iE)
[F)0 FL % FH T AMTE S hl e i 88, IR 2 A e 3hE e —i.
HEFTHES, ATETHEES 25 A BAAIUS B e I 48 27 A7 2%
HRTERIN R E B R S E?Eﬂ%&iﬂﬂﬁﬁo
TE LA N FAF B4 il DMA:
BB VHEER G R, THEER IR GEIE AR BN S A M ik )
fil RS GHEES RS 47 1E ., I EamE I py BN fik & O
LDNE TN
far H LR
SRTETPAN
i%ﬁ%(ﬁi)%ﬁ%ﬁ%%%@%%%ﬁﬁ%ﬁ
fith R S NAE A A A B3 S F e

6.8.3. IhRE#IR

6.8.3.1. HEHUER
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Internal Clock(CK_INT)

ETRP
Input
Filter

CK_TIM18 from RCC TRGO To other timers

»
ETRF Trigger > o DbAC/ADC
Controller

ETR Polarity Selection & Edge
Detector & Prescaler

TIMx_ETR

Slave Mode P! Reset. Enables
Controller Up/Down, Count

ITRO ——m8mMm
ITR3 ———————————— P

>
TIEF_ED
TILFP1

Encoder
Interface
REP Register
uy
\'ﬁ AutoReload Register ‘

ul
I~
Stop. Clear or Up/Down U

CK_PSC
—_P‘ PSC Prescaler ’ﬂrﬂ +/- CNT Counter

cc1l
@ cay, 1 |-
TIMx_CH1 Prescaler IC1PS T Capture/Compare 1 |OCIREF bTG Output TIMx_CH1
- Register Control TIMx_CHIN
4 r' Y A OCIN
]
i
ccal ! ccal
N
TIMx_CHa ~icaps \*[ Capture/Compare 4 | OC4REF »| Output | oca | .\ .
- Prescaler Register Control ¢
A

Polarity 8
oo [ Y| ] =

Clock failure event from clock
controller CSS(Clock Security system)

B 6.16 i@ ER SR
~ Hh TR DMA %

H1F

YR BEE, £ U FAFE, BN 745 0 N e rs 21 TAF
R LY

Reg

6.8.3.2. 4Pk #

THECER I b aT DL ER BT I 4 £t

o NEBESER (CK_INT)

o HRERIER 10 SMERER N

o HhEBEFER 2: SMERfRUREIN ETR

« AEBARRAA ETR (ITRX): 8 H AN I 8848 53— AN e I S i o3t filn, 4R
AT LARCE I 2% 1 AE e 28 2 TS . SHE2MTES A — A e M3 EA R
— /B I BRI T S o

P ERET SR (CK_INT)

AR I 2R 25 ) (SMS=000) , 54 CEN. DIR (fE TIMXx_CR1 ZFff#sH)
UG fiI (F£ TIMX_EGR FFfrast) RLhriistitr, J+FH A gedd a7k (UG
RERRAL, B HNEER) « —H CENfI#E AN 1, T Miags st 2 P e CKUINT 17
R
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S ERETP IR 1

) TIMX_SMCR ZiffsH 1) SMS=111 i, SR, THEEs ol eI e A 10 &
A E T ECE B AT UL

TIMx_SMCR
TS[2:0]
ITRX | oxx | ormzrsony
r Encoder
TILED | 0o TR e
External
TILF Rising TIFPL 40p TR | donk
T | iver Edge TI1FP2 " | ek_psc
0 Detector | TI1F_Falling R T R e <
ETRF | 111 — I clock
mode 2
ICF[3:0] comrs | e

mode

TIMx_CCMR1 Internal clock

TiMx_CCER

ECE | |SMs[2:0]

TIMx_SMCR
& 6.17 TI1 JMERETEhEERESCH

filhn, EERCE A B LA R TIL N B B TR AT R, R DL PR

«  EIETE TIMx_CCMR1 FAE8 5 N CC1S="01 Kl BidiE 1, f#HAE TI1 FH A6
TR

«  JEIEE N TIMx_CCMR1 #4723 (1) ICIF[3:0]17 KD B 5y N U 2 [ R4kt 18] (G if
AT LR AR, HIREF ICIF=0000) .

«  J@IFE TIMXx_CCER #1725 N\ CC1P=0 fll CCINP=0 ¥i% % b TS 1

«  EIETE TIMx_SMCR 234723 HH 5 N\ SMS=111 k¥4 5& I 3L B A/ ah i =t 1.

o JEIAE TIMX_SMCR 7478515 N TS=101 KiEHF TIL 1E M fik & 4 N8

«  JEAE TIMX_CR1 aFfEas 5 A CEN=1 >k /5 Hit4ids.

ER: BRSO MSBSARHTMEN, HELERE. 3 TI1 EHI BB, 3588t
¥—k, FE TIFIFEHRE.
TI1T EFHEAH S bRt 4 2 B I AEIR R T T11 N LR E 5T F) 25 o e BN

|
| i
1 | i
| |
| |
CNT_EN | |
| |
Counter clock=CK_CNT=CK_PSC
| 1
| |
Counter Reg | 34 X 35 X 36 |
| |

TF
\ Write TIF=0

& 6.18 SMEBESHHR 1 BEFIETFF
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S ERETPIFAR R 2

JHIEAE TIMX_SMCR ZFf7#sH 5 N\ ECE=1 Rk FixX fis,
THEES AT AZE ARl R N ETR [AEAS BTl BRI #EAT 5
TSR T AR A A i N B A R

or TI2F}or}
TitFfort |  Encoder

TRGI

clock

mode 1
. ETR |_CK _PSC

ETR pin 1 0 Divider |ETRP| Filter ETRF } Extlerr:(al >

— - clocl

L1 /1,/2,/4,/8 | f5downcounter mode 2

Internal

CKINT} | clock

Internal clock mode

ETP ETPS[1:0] ETF[3:0]
TIMx_SMCR TIMx_SMCR TIMx_SMCR

ECe | sms2:0]

6.19 SMEBRLR BIMNPRE
By, EECE ETEE L 2 D ETR ETHIS T, 1B LU 0.
o TR RATEELIES, K ETF[3:0]1=0000 5 A TIMX_SMCR {745,
« IENE N ETPS[1:0]=01 F| TIMX_SMCR 2517 8 R 15 B T/ i gs
o BTSN ETP=0 #| TIMX_SMCR 75 {78 KiE £t ETR 5] Bl TR0 .
«  EIEEH N ECE=1 #| TIMX_SMCR 217283 J5 At AR = 2.,
«  EIEE N CEN=1 3| TIMx_CR1 237283k 8 it %as .

ER: RS 24 ETR BT E— K.
ETR LFHEATHEES SERi o 2 M RER 2 T ETRP {55 LEEFT R B s .

o — —
SN e 0 e R oy O 0 s B e
w1 L L
Courir oK CNT-CK PG | ] ! .
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6.8.4. TIMER 7228 mist

Offset Name Description

0x0000 TIM_CR1 Timer control register 1

0x0004 TIM_CR2 Timer control register 2

0x0008 TIM_SMCR Timer slave mode control register
0x000c TIM_DIER Timer DMA/interrupt enable register
0x0010 TIM_SR Timer status register

0x0014 TIM_EGR Timer event generation register
0x0018 TIM_CCMR1 Timer capture/compare mode registerl
0x001c TIM_CCMR2 Timer capture/compare mode register2
0x0020 TIM_CCER Timer capture/compare enable register
0x0024 TIM_CNT Timer counter

0x0028 TIM_PSC Timer prescaler

0x002¢c TIM_ARR Timer auto-reload register

0x0030 TIM_RCR Timer reperepetition counter register
0x0034 TIM_CCR1 Timer capture/compare registerl
0x0040 TIM_CCR4 Timer capture/compare register4
0x0044 TIM_BDTR Timer break and dead-time register
0x0048 TIM_DCR Timer dma control register

0x004c TIM_DMAR Timer dma address for full transfer

TIM_CR1 address offset: 0x0000

Bit R/W Reset Name Description

31:10 | N/A 0x0 N/A reserved

9:8 RwW 0x0 CKD Clock division
This bit-field indicates the division ratio between
the timer clock (tCK_INT) frequency and the
dead-time and sampling clock (tDTS)used by the
dead-time generators and the digital filters

7 RW 0x0 ARPE Auto-reload preload enable
0: TIM_ARR register is not buffered
1: TIM_ARR register is buffered

6:5 RW 0x0 CMS Center-aligned mode selection

00: Edge-aligned mode. The counter counts up of]
down depending on the direction bit (DIR).

01: Center-aligned mode 1.

The counter counts up and down alternatively.
Output compare interrupt flags of channels are
set only when the counter is counting down.
10: Center-aligned mode 2.
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The counter counts up and down alternatively.
Output compare interrupt flags of channels are
set only when the counter is counting up.

11: Center-aligned mode 3.

The counter counts up and down alternatively.
Output compare interrupt flags of channels are
set both when the counter is counting up or down.
4 RwW 0x0 DIR Direction

0: Counter used as upcounter

1: Counter used as downcounter

3 RwW 0x0 OPM One pulse mode

0: Counter is not stopped at update event

1: Counter stops counting at the next update
event (clearing the bit CEN)

2 RW 0x0 URS Update request source

This bit is set and cleared by software to select
the UEV event sources.

1 RwW 0x0 uDIS Update disable,

This bit is set and cleared by software to
enable/disable UEV event generation.

0 RwW 0x0 CEN Counter enable

0: Counter disabled

1: Counter enabled

TIM_CR2 address offset: 0x0004

Bit R/W Reset Name Description
31:15 N/A 0x0 N/A reserved
14 RW 0x0 Ols4 Output Idle state 4 (OC4 output)

0:0C4=0 (after a dead-time if OC4N is
implemented) when MOE=0

1:0C4=1 (after a dead-time if OC4N is
implemented) when MOE=0

13:10 | N/A 0x0 N/A reserved

9 RW 0x0 OISIN | Output Idle state 1 (OC1N output)

0: OC1N=0 after a dead-time when MOE=0
1: OC1IN=1 after a dead-time when MOE=0
8 RW 0x0 olIs1 Output Idle state 1 (OC1 output)

0: OC1=0 (after a dead-time if OC1N is
implemented) when MOE=0

1: OC1=1 (after a dead-time if OC1N is
implemented) when MOE=0

7 RW 0x0 TI1S TI1 selection

0: The TIM_CHZ1 pin is connected to TI1 input
1:The TIM_CH1, CH2 and CH3 pins are
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connected to the TI1 input (XOR combination)

6:4

RW

0x0

MMS Master mode selection

3

RW

0x0

CCDs Capture/compare DMA selection

0: CC DMA request sent when CC event occurs
1: CC DMA requests sent when update event
occurs

RW

0x0

CCuUs Capture/compare control update selection

0: When capture/compare control bits are
preloaded (CCPC=1), they are updated by
setting the COMG bit only

1: When capture/compare control bits are
preloaded (CCPC=1), they are updated by
setting the COMG bit or when an rising edge
occurs on TRGI

N/A

0x0

N/A reserved

RW

0x0 CCPC Capture/compare preloaded control

0: CCE, CCNE and OCM bits are not preloaded
1: CCE, CCNE and OCM bits are preloaded

TIM_SMCR address offset: 0x0008

Bit R/W | Reset | Name | Description
31:16 | N/A | Ox0 N/A reserved
15 RwW | Ox0 ETP External trigger polarity
This bit selects whether ETR or ETR is used for trigger
operations
0: ETR is non-inverted, active at high level or rising
edge.
1: ETR is inverted, active at low level or falling edge.
14 RW | Ox0 ECE External clock enable
This bit enables External clock mode 2.
0: External clock mode 2 disabled
1: External clock mode 2 enabled.
13:12 | RW | Ox0 ETPS | External trigger prescaler
11:8 | RW | OxO0 ETF External trigger filter
7 RW | Ox0 MSM | Master/slave mode
6:4 RW | Ox0 TS Trigger selection
3 N/A | Ox0 N/A reserved
2.0 RW | Ox0 SMS Slave mode selection

TIM_DIER address offset: 0x000c

Bit R/W Reset Name Description
31:15 | N/A 0x0 N/A reserved
14 RwW 0x0 TDE Trigger DMA request enable
0: Trigger DMA request disabled
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1: Trigger DMA request enabled
13 RwW 0x0 COMDE | COM DMA request enable

0: COM DMA request disabled
1: COM DMA request enabled

12 RwW 0x0 CC4DE | Capture/Compare 4 DMA request enable
0: CC4 DMA request disabled
1: CC4 DMA request enabled

11 N/A 0x0 N/A reserved
10 N/A 0x0 N/A reserved
9 RwW 0x0 CC1DE | Capture/Compare 1 DMA request enable

0: CC1 DMA request disabled
1: CC1 DMA request enabled

8 RwW 0x0 UDE Update DMA request enable
0: Update DMA request disabled
1: Update DMA request enabled

7 RwW 0x0 BIE Break interrupt enable
0: Break interrupt disabled
1: Break interrupt enabled

6 RwW 0x0 TIE Trigger interrupt enable
0: Trigger interrupt disabled
1: Trigger interrupt enabled

5 RwW 0x0 COMIE | COM interrupt enable
0: COM interrupt disabled
1: COM interrupt enabled

4 RwW 0x0 CC4IE Capture/Compare 4 interrupt enable
0: CC4 interrupt disabled
1: CC4 interrupt enabled

3 N/A 0x0 N/A reserved
N/A 0x0 N/A reserved
1 RwW 0x0 CClIE Capture/Compare 1 interrupt enable

0: CCL1 interrupt disabled
1: CC1 interrupt enabled

0 RW 0x0 UIE Update interrupt enable
0: Update interrupt disabled
1: Update interrupt enabled

TIM_SR address offset: 0x0010

Bit R/W Reset Name Description

31:13 | N/A 0x0 N/A reserved

12 RwW 0x0 CC40F | Capture/Compare 4 over capture flag
11 N/A 0x0 N/A reserved

10 N/A 0x0 N/A reserved

9 RwW 0x0 CC1OF | Capture/Compare 1 over capture flag
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8 N/A 0x0 N/A reserved

7 RwW 0x0 BIF Break interrupt flag

6 RwW 0x0 TIF Trigger interrupt flag

5 RwW 0x0 COMIF | COM interrupt flag

4 RwW 0x0 CCA4IF Capture/Compare 4 interrupt flag
3 N/A 0x0 N/A reserved

2 N/A 0x0 N/A reserved

1 RwW 0x0 CClIF Capture/Compare 1 interrupt flag
0 RwW 0x0 UIF Update interrupt flag

This bit is set by hardware on an update event. It
is cleared by software.

0: No update occurred.

1: Update interrupt pending.

TIM_EGR address offset: 0x0014

Bit R/W Reset Name Description

318 N/A 0x0 N/A reserved

7 W 0x0 BG Break generation

6 W 0x0 TG Trigger generation

5 W 0x0 COMG | Capture/Compare control update generation

4 w 0x0 CC4G Capture/Compare 4 generation
This bit is set by software in order to generate an
event, it is automatically cleared by hardware.
0: No action
1: A capture/compare event is generated on
channel 4:

3 N/A 0x0 N/A reserved

2 N/A 0x0 N/A reserved

1 w 0x0 CC1G Capture/Compare 1 generation
This bit is set by software in order to generate an
event, it is automatically cleared by hardware.
0: No action
1: A capture/compare event is generated on
channel 1:

0 W 0x0 UG Update generation

This bit can be set by software, it is automatically,
cleared by hardware.

0: No action

1: Reinitialize the counter and generates an
update of the registers.

TIM_CCMR1 address offset: 0x0018 (Output compare mode)
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Bit R/W Reset Name Description

318 N/A 0x0 N/A reserved

7 RwW 0x0 OCI1CE | Output Compare 1 clear enable
6:4 RwW 0x0 OC1M Output Compare 1 mode

3 RwW 0x0 OC1PE | Output Compare 1 preload enable
2 RwW 0x0 OC1FE | Output Compare 1 fast enable

1:0 RwW 0x0 CC1s Capture/Compare 1 Selection

TIM_CCMR1 address offset: 0x0018 (

Input capture mode)

Bit R/W Reset Name Description

31:8 N/A 0x0 N/A reserved

7:4 RwW 0x0 IC1F Input capture 1 filter

3:2 RwW 0x0 IC1PSC | Input capture 1 prescaler

1:0 RwW 0x0 CC1s Capture/Compare 1 Selection

TIM_CCMR2 address offset: 0x001c (

Output compare mode)

Bit R/W Reset Name Description

31:16 | N/A 0x0 N/A reserved

15 RW 0x0 OCA4CE | Output Compare 4 clear enable
14:12 | RW 0x0 OC4aM Output Compare 4 mode

11 RW 0x0 OC4PE | Output Compare 4 preload enable
10 RW 0x0 OCA4FE | Output Compare 4 fast enable

9:8 RW 0x0 CC4s Capture/Compare 4 Selection

7.0 N/A 0x0 N/A reserved

TIM_CCMR2 address offset: 0x001c (

Input capture mode)

Bit R/W Reset Name Description

31:16 | N/A 0x0 N/A reserved

15:12 | RW 0x0 ICAF Input capture 4 filter

11:10 | RW 0x0 ICAPSC | Input capture 4 prescaler

9:8 RwW 0x0 CC4s Capture/Compare 4 Selection

1:0 N/A 0x0 N/A reserved

TIM_CCER address offset: 0x0020

Bit R/W Reset Name Description

31:14 | N/A 0x0 N/A reserved

13 RW 0x0 CC4pP Capture/Compare 4 output polarity

12 RW 0x0 CC4E Capture/Compare 4 output enable

11:4 N/A 0x0 N/A reserved

3 RW 0x0 CCINP | Capture/Compare 1 complementary output
polarity

2 RW 0x0 CCI1INE | Capture/Compare 1 complementary output
enable
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1

RW

0x0

CC1P

Capture/Compare 1 output polarity

0

RW

0x0

CC1E

Capture/Compare 1 output enable

TIM_CNT address offset: 0x0024

Bit R/W Reset Name Description
31:16 | N/A 0x0 N/A reserved
15:0 RW 0x0 CNT Counter value

TIM_PSC address offset: 0x0028

Bit R/W Reset Name Description
31:16 | N/A 0x0 N/A reserved
15:0 RwW 0x0 PSC Prescaler value

TIM_ARR address offset: 0x002c

Bit R/W Reset Name Description
31:16 | N/A 0x0 N/A reserved
15:0 RW 0x0 ARR Prescaler value

ARR is the value to be loaded in the actual
auto-reload register.

TIM_RCR address offset: 0x0030

Bit R/W Reset Name Description
31:8 N/A 0x0 N/A reserved
7:0 RW 0x0 REP Repetition counter value

TIM_CCR1 address offset: 0x0034

Bit R/W Reset Name Description
31:16 | N/A 0x0 N/A reserved
15:0 RwW 0x0 CCR1 Capture/Compare 1 value

TIM_CCR4 address offset: 0x0040

Bit R/W Reset Name Description
31:16 | N/A 0x0 N/A reserved
15:0 RW 0x0 CCR4 Capture/Compare 4 value

TIM_BDTR address offset: 0x0044

Bit R/W Reset | Name Description

31:16 | N/A 0x0 N/A reserved

15 RwW 0x0 MOE Main output enable

14 RwW 0x0 AOE Automatic output enable

13 RwW 0x0 BKP Break polarity

12 RwW 0x0 BKE Break enable

11 RwW 0x0 OSSR Off-state selection for Run mode
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10 RwW 0x0 ossl Off-state selection for Idle mode
9:8 RwW 0x0 LOCK Lock configuration
7:0 RwW 0x0 DTG Dead-time generator setup

TIM_DCR address offset: 0x0048

Bit R/W Reset | Name Description

31:13 | N/A 0x0 N/A reserved

12:8 RwW 0x0 DBL DMA burst length
75 N/A 0x0 N/A reserved

4.0 RwW 0x0 DBA DMA base address

TIM_DMAR address offset: 0x004c

Bit R/W Reset | Name Description
31:16 | N/A 0x0 N/A reserved
15:0 RW 0x0 DMAB DMA register for burst accesses
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6.9.1. a4
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6.9.3. IhREHR

6.9.3.1. £ &
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\\_ AHB bus e '.
AHB slave
slave
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6.9.3.2. B ERE

W) LBRE:

PSR RAM S2E— MRS, JRRX S ds g A5 1) — oM T g A A7 245 (O TP
mem)H, EHATIREEAEZ /T, EFIRS FREAL(write_en bit) %, FFHMAT{ERE
(test_row_en)~ 0.

o EBUREFAE TR OTP_READY £, #iff OTP =ik Tt 4 iR4&;
« % & RAM Config register ] ram_r_baddr 1 ram_r_length £7;
« % E OTP Write Address register;
« ¥ Write Enable register &} 32" h1133_5577 LLJ2 ] OTP SRR,
« |1 Command register 5 A\ 16’ h5ab5a;
« ¥ Execute register BB N 1 LIFSTH G a4
<
o EEREEMEGLSE, AN RAML BB I H SN OTP W, — BT
HHEEHNTER, OTP il 255 F- I m] B s R4
< B
«  BZH OTP STATUS % {743 EL2! otp_ready i {14 1;
« % Write Enable register W& & 32'haabb_ccdd, LIZEH] OTP EALIR;
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AR BB -

TEXFHEN T, RAML 11 2 M (8 F15) , Ml 0 B bk 7 (75 Hbbb)
Y gmAEE] OTP fFfifas )7 bl O Fighhhk 1 A E .
« i OTP_READY fi, HZ| OTP_READY =1;

e ram_r_baddr=0, ram_r_length=8§;

« & OTP Write Address register = d'4091;

« % Write Enable register = 32’h1133_5577;

« 5 16'h5a5a F|ard w178,

« X Execute register = 1;

- i OTP_READY fii. H#| OTP_READY = 1;

« % Write Enable register = 32’haabb_ccdd;

FERE:
FHBRERK — X — D7 (470D RS — MR i AiE 2 (OTP mem) i,
FEIXMIEO T, — DR mIES] OTP Mt 7k 1 78 7k 4 3 7) .
< B
o PUIRAH A OTP_READY, #iff OTP #%#/& READY IRZ;
« % OTP Write Address register = 0x4;
« % OTP Write Data register;
+ ¥ Write Enable register = 32’h1133_5577 , {#ft OTP 5 HIHLR;
« 5 16’h0123 ] Command register;
« ¥ Execute register = 1 $4TFEEHME;
o TR
o EEBEISGLE, BPHEERRER OTP (— MR i) fAif s, 5 OTP
25 1] 2K PO [E] B RS
< B
« 1% OTP STATUS %iff-#s H 3 otp_ready=1;
« % Write Enable register = 32’haabb_ccdd %1 OTP S,

BU-RE1UEH

FEIXMIEOLT, 4 17 % 0x0000aab5 ¥4k gt 2] OTP fAfifi s wibidik 1 A E (7%
bk & 0x4~0x7) -

« & OTP_READY fi, HZ#| OTP_READY =1;
« & OTP Write Wdata register = 0x0000aa55;

« & OTP Write Address register = 0x4;

« & Write Enable register = 32’h1133_5577;

. 5 16'h01123 2|2 % f7ae;

« & Execute register = 1;

« & OTP_READY fiHZ| OTP_READY =1,

« & Write Enable register = 32’haabb_ccdd;
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B ERE

BT AEAE F — A AHB W1, 80 Tt OTP ANz, HFHAR
B
XA AHB M E2 0372 FF AHB B CH LS T A R ZRA, f45: SINGLE. INCR. INCR4.
INCR8. INCR16. WRAP4, WRAP8. WRAP16;
SINGLE B Fr 7. EF T hsize;
BURST #HUN SCHE T hsize;

Initial margin read FF J3A(for main array)
Initial margin read FF A& N T & AE CPIFT M BT 4k I RS B4 EEN 1;
«  Soft:
« ¢ OTP_READY f{i,#fifx OTP =il R AEHE & IFIRA,
« % OTP_CFG register RMODE ;
« 5 16’'h4567 | Command register;
« ¥ Execute register = 1 FHITEE RS
< B
«  fERRE] M_CHECK 4 )5, OTP #xfilZi st EMEFIH T a 4k 7, FEAB)
WEAHIE SR N L ERAEAEEE RGN 1 8GR EEREEE G, i ik
G500, OTP 45l 244 [ml B UL 25 R3S
< B
*+ Read OTP STATUS register until otp_ready bit is 1 again;
* read bit TEST_RESULT;if TEST_ RESULT =0 indicate test is pass,or test is fail;

OTP 2R

B REFEK OTP fiflas (IThAE, BAFr] LUE dy & A7 4] OTP {7l ai A VU A Dh#E
W YRR T RERENHTIGERRN S, TRk OTP 4]
o 2

f/ \'\
i AR—
cmd stb_— ‘-\Power—on /" ~_cmd_dstb
o -"./ ™

L omazy/ [ | Nemim )
Cammdor) | T omeest)
( Standby ) | | ( Deep_Stb )
\_ | \_

T cmdpd| Gmdpu

Cmd_pd\\\\ T T ..'..",/ Cmd_pd

——{ Power_off

N S/

6.30 OTP A RIEEIRE
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6.9.4. OTP FfRasmst

Offset Name Description

0x0000 | OTP_CONFIG OTP Config Register

0x0004 | OTP_COMMAND OTP Command Control Register
0x0008 [ OTP_W_PROTECT OTP Write Enable Register
0x000c | OTP_TROW_EN OTP Test_row_en Register
0x0010 | OTP_EXECUTE OTP Command Execute register
0x0014 | OTP_ADDR OTP Write Address register
0x0018 | OTP_WDATA OTP Write Data register

0x001c | OTP_RAW_BADDR_L OTP RAM Config register

0x0020 | OTP_STATUS OTP Status Control Register
0x0024 | OTP_INT OTP Int register

0x0028 | OTP_PROTECT_CODE OTP Read Protect Code register
0x002¢ | OTP_PCLK TIMING CFG OTP PCLK TIMING CFG Register
0x0030 [ OTP_PCLK TIMING CFG EN [ OTP PCLK TIMING CFG Enable Register

CONFIG address offset: 0x4000+0x00

Bit R/W Reset Name Description

31:6 R 26’h0 RES

5:4 W/R 2’b01 FDIV Frequency division from 64mhz
2’b00:don’t divide,otp_clk=64hmz;
2’'b01:divide by 2, otp_clk=32hmz;
2'b10:divide by 4, otp_clk=16hmz;

3:0 WIR 4’b0000 | RMODE | 4’b0000:user read mode

4’b0001:initial margin read mode(test mode)
4’b0100:PGM margin read mode(test mode)
4’b1001:high temp initial margin read
mode(test mode)

4’'b1100:high temp PGM margin read
mode(test mode)

Note:RMODE will only change after command “switch read mode” execute;

COMMAND address offset: 0x4000+0x04

Bit R/W Reset Name Description
31:16 R RES
15:0 WIR 6'h0 COMMA | 16’hO:res
ND 16’h5a5a:block write command,

write otp which data read from RAM;(WEN
bit must be set, TROW_EN must be 0)
16’h0123:word write command

www.bolingic.com
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(WEN bit must be set)

16’'h4567:initial margin read_FF command,
Check if 4K Main array initial value is all 1;
16’h0110:power_down;
16’h0220:power_up;

16’h0330:goto standby state;
16’h0440:goto deep standby state;
16’h0550:switch read mode;

Note:all command only effect after set Execute reg;

WRITE ENABLE address offset: 0x4000+0x08

Bit R/W | Reset Name Description
31:.0 WR 32’haab | WRITE 32’h1133_5577:enable, OTP mem can be
b_ccdd | ENABLE | programed;

32’haabb_ccdd: disable, OTP mem can’t be
programed;

TEST ROW EN address offset: 0x4000+0x0c
Bit R/W | Reset Name Description
31:.0 WR 32 TEST_R | 32’h00005566:enable test row access;
hffff_aabb | OW_EN | 32’hffffaabb:disable test row access;

Notel:test row is individual memory block for testing,it does not include in main array size;
Note2:the size of test row is 16 word;before test_row_en is set,a right RMODE must be

set;

COMMAND EXECUTE address offset: 0x4000+0x10

Bit R/W | Reset Name Description

31:1 R RES

0 WO 1'b0 EXECUT | Write 1 to this bit will execute current
E command and read always return 0;

OTP WRITE address offset: 0x4000+0x14

Bit R/W | Reset Name Description

31:15 R 0 - Res

14:0 W/R | 15’h0 OTP_WA | Write OTP address in single word operation
DDR or OTP base address in block write operation

which data from RAM1;
Range:15'd0~15’d24572;(OTP mem size is
d’24576)

Note:When COMMAND=16'n0123,0TP_ADDR is otp address for single word write
operation;When COMMAND=16'h5a5a,0TP_ADDR is write otp base address for block
write operation;

WRITE DATA address offset: 0x4000+0x18
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Bit R/W

Reset

Name

Description

31.0 W/R

32’h0

WDATA

write data to OTP memory;

Note:Only valid When execute word write command,;

RAM CONFIG address offset: 0x4000+0x1c

Bit R/W | Reset Name Description
31:30 - Res
29:16 W/R | 14’h0 RAM_R_ | read data byte num from RAM1, range is
LENGTH | 4~8192;
'd4:num=4;
'’d8:num=8;
'’d8192:num=8192;(RAM1 size is 2048x32)
15:13 Res
12:0 W/R | 13'h0 RAM_R_ | read data byte base address of RAM1, range
BADDR is 0~8188;
0,4,8...8188;

Notel: only valid when execute block write command;
Note2: (RAM_r_length/4<=d'2048)&& (OTP_waddr/4+ RAM_r_length/4<=d'4096);

STATUS address offset: 0x4000+0x20

Bit R/W | Reset Name Description
31:14 R 0 - Res
13 R 1'b1 W_PROT | 1'b1:enable;program is forbbiden;
ECT EN 1’b0:disable;program is permit;
12 R 1’b0 TEST_R | I'b1:enable;
OW_EN 1'b0:disable;
11:9 R 3’h000 | CTRL_S | Otp controller state:
T 3’b000:power on(ready)
3’b001:standby
3'b010:deep standby
3’b011:power off
3’b100:programming
3'b101:busy
8 R 1'b1 PENVDD | VDD2 EN
2_VDD2
7 R N/A VDD2_R | VDD2 ready
DY
6 R 1’b0 R_PROT | I'b1:enable;
ECT EN | 1’bO:disable;
5:2 R 4'h0 PTM Otp memory operation mode
1 R 1’b0 TESTST | Check if 4K Main array initial value is all 1;
U 1’b1:fail, Main array initial value is not all 1;
1’b0:right, Main array initial value is all 1;
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0

N/A

OTP_RE
ADY

1’b1:0OTP is in idle state and can accept new
command
1’b0:not ready;

OTP INT address offset: 0x4000+0x24

Bit R/W | Reset Name Description
31:4 R 0 - Res
3 R 1'b0 OTP_INT | Otp int= Otp_int_raw& Otp_int_en;
1’b1:otp interrupt happen;
1’b0:no otp interrupt
2 R N/A OTP_INT | Otp int status before otp_int_en
_RAW Before otp_ready Otp_int_raw =0,
after otp_ready Otp_int_raw = 1;
1 w 1'b0 OTP_INT | Set this bit will clear bit2 and bit3
_CLR
0 WR 1’b0 OTP_INT | Interrupt enable
_EN 1I’b1:enable
1’b0:disable

READ PROTECT CODE address offset: 0x4000+0x28

Bit R/W Reset Name Description
31:0 R 32’'hffff_ | READ_P | Read protect code,read from otp mem last
ffff ROTECT | word address; user only can write data
_CODE 32’h1234_abcd to this address to enable otp

read protect;

PCLK TIMING CFG address offset: 0x4000+0x2c

Bit R/W | Reset Name Description

31:22 R 0 - Res

21:20 WR 2’h1 PCLK16M_S | Pclk16 cycle number; Pclk16_soft
OFT _H _h>=1;

19:16 WR 4’h2 PCLK16M_S | Pclk16 cycle number; Pclk16_soft
OFT_CYCLE | _cycle>=2;

15:14 R 2’h0 - Res

13:12 WR 2’h1 PCLK32M_S | Pclk32 cycle number; Pclk32_soft
OFT _H _h>=1;

11:8 WR 4’h3 PCLK32M_S | Pclk32 cycle number; Pclk32_soft
OFT_CYCLE | _cycle>=2;

7:6 R 2’h0 - Res

5:4 WR 2’h2 PCLK64M_S | Pclk64 cycle number; Pclk64_soft
OFT _H _h>=2;

3:0 WR 4’h5 PCLK64M_S | Pclk64 cycle number; Pclk64_soft
OFT_CYCLE | _cycle>=4;
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PCLK TIMING CFG EN address offset: 0x4000+0x30
Bit R/W Reset Name Description
31:15 R 0 - Res
14 R 0 CLK_CALI_D
ONE
13:12 R Depend on freq_div | PCLK_H Pclk effect cycle number;
11:8 R Depend on freq_div | PCLK_CYCLE | Pclk effect cycle number;
71 R 2’h0 - Res
0 WR 1'b0 PCLK_SOFT_ | Pclk_soft_cycle and
SET Pclk_soft_h set enable:
1'b1:enable,
1’b0:disable
If Pclk_soft_set =1,pclk
param set by
Pclk_soft_cycle and
Pclk_soft_h;
If Pclk_soft_set =0, pclk
param set by hardware;

15 RS BhRHESE 2 BT, TR RIS OTP AEH (i o (i 22 0 B — MBI Y pelk Z3L
AT LI 5 N PCLK TIMING CFG EN #f7#33F 1% B Pclk_soft_set = 1 k&% pelk [1)
P

RGN IRHETE RS, OTP BLEU 7R —MeoE B 244

Otp frequency Read speed(pclk freq)
16MHz 8MHz*32bit

32MHz 10.6MHz*32bit

64MHz 12.8MHz*32bit

Table 6.3 OTP Read Timing Set
Fastest speed set
OTP BHGH B2 ] U 5 & PCLK I 7 C B 27 A7 43 A1 PCLK 1N e & 18 A a7 A7 418 2 i K
HE 16MHz; Pclk_soft_set =1;

Otp frequency Read speed pclk timing cfg register set
(pclk freq)
16MHz 8MHZz*32bit Pclk16M_soft h=1 | Pclkl6M_soft cycle =2
32MHz 16MHz*32bit Pclk32M_soft _ h=1 | Pclk32M_soft_cycle =2
64MHz 16MHz*32bit Pclk64M_soft h=2 | Pclk64M_soft cycle =4

Table 6.4 OTP Read Speed
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6.10. GPADC

6.10.1. fEjf>

BL1824MC & 1 s (K DI #E 1) 10457 18
i) HECR TAE.

6.10.2. B

o 10 fBh A A, (A 8 A

o EROACKPER 125k FEAIRD
+ HimiA

o 7 AR N\ JEIE

o HBEEET)RE

o (WA SR

o IFHEHAVEME: [0.2V,1.3V)

6.10.3. GPADC 172 m st

L B e 2% (GPADC) o B R DUZE BRI (B

Offset | Reset Name Description
0x002 | 0x145050 DLY_CFG i & pd KT8]
0x004 | Ox1 ADC_CFGO FFif AD et
0x005 | Ox1F400045 | ADC_CFG1 i B 8 T R 271 s (1]
0x006 | 0x10800 ADC_CFG2 i B I A7 41
0x008 | Ox0 ADC_SW_TRIG | fii'k 28

GER
0x00C | O0x0 CH_0_CFG i#iE 0 gpadc_mode_verf and gpadc_bp
0x00D | Ox0 CH_1_CFG iHi& 1 gpadc_mode_verf and gpadc_bp
Ox00E | Ox0 CH_2_CFG ili& 2 gpadc_mode_verf and gpadc_bp
Ox00F [ Ox0 CH_3_CFG iii& 3 gpadc_mode_verf and gpadc_bp
0x010 | OxO0 CH_4 CFG JHI1E 4 gpadc_mode_verf and gpadc_bp
0x011 [ OxO CH_5_CFG ili& 5 gpadc_mode_verf and gpadc_bp
0x012 | Ox0 CH_6_CFG ili& 6 gpadc_mode_verf and gpadc_bp
0x013 | Ox0 CH_7_CFG i#i& 7 gpadc_mode_verf and gpadc_bp
0x014 | Ox0 GAIN_ERR_RE | #2512 =% E

G
0x015 | Ox0 VOS _REG vos HifE
0x016 | 0x0 VOS_TEMP_R | vos_temp #d

EG

www.bolingic.com
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0x01C | 0x0 CH_0_DATA iHiE 0 Adc HE
0x01D | 0x0 CH_1_DATA iiE 1 Adc HiE
OX01E | 0x0 CH_2 DATA iHiE 2 Ade HidE
Ox01F | 0x0 CH_3 DATA iHiE 3 Adc ¥
0x020 | 0x0 CH_4 DATA iHiE 4 Ade B
0x021 | 0x0 CH_5_DATA g 5 Adc HiE
0x022 | 0x0 CH_6_DATA iHiE 6 Adc HE
0x023 | 0x0 CH_7_DATA B 7 Adc Bl
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7. BWRRS

7.1. XFEFEITHhEE

BL1824 K i RS W FhrvEE 5.1.

7.2. KW KE
I ARRERE LI 4 R AR R AR 96, B STRF 5.1 WIELR (PHY) —ilg,

POt T AIFECEEAE . P AP SRS el BRI 2 ZR RS R AR (LDO) il HF
REEFEC L LB As . RATas . Bl IR A SR WE LDO,

7.2.1. WF SR EE

BL1824 Bl S R B Gt . SIS B o st — MRS, S S B
SO ST SRR B AL IRE A 254 AR 2 R A ROR S (LNA) , LNA 7 /1
S, SR GBI R AR . R IR Y T — AN S O e 52 (BPF),
F 40742 8 e RVB R 1) SR, M 5 AN Z O SRS B2 (SAR ADCs)
BT, DUBZERCT T B (S S A
7.2.2. BT HHIRESE

BL1824 5 a% R ELEGH I . B33ty (5 5 BRI b B Moy M s ) vCO
A PLL 13 Migs b, 220 =24 B SRINFTEORAS A, i R4 H AT E 5 .

7.2.3. WEREHR

BL1824 Bl 15 i 2 — s BT X A 280N B, HIK VCO BIUE B 275 i
IRG S %A A LR 2 R T s, DA S 4 i o 88 % MR B

7.3. BEFEHE

BLE CEZCAERE) LR —MREWET 5.1 bl RIEF Ea bl as, 57 8 e
A, S THE AL G A AR AECHE I b 3
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7.3.1. FEIRE

o XEFITHEREION TR, o, WEE, SRR
o FTEERIEERA (RFREGEAETD
- % (AES/CCM)
o [LERFRALHE (CRC, A
o MURBVARA
o ¥R 32.768kHz MK IIFERE

> FILTER p BTDEMOD | DETECTOR
RF TIMING BT LINK
RADIO RECOVERY LAYER
L FSK
T MODULATION |
7.1 BL1824 BT H#
7.4. 148
7.4.1. BLE &WHlHEgE
[tEEBE =3.3V @ 257C]
Parameter Min Typ Max | Unit
RIPE -97 dBm
BABERES - 0 dBm
[ 045 T e R U - 6 dB
Ilf #1518 | F = FO+1MHz - - -18 dB
P RE| F=F0-1MHz - - -23 dB
i F = FO+2MHz - - 27 | dB
Note: 'k = Fo-2MHz i i 23 | dB
F0=2440
F = FO+3MHz - - -35 dB
MHz
F = FO-3MHz - - -29 dB
2% 7.1 BL1824 BLE #Wthlitgs
7.4.2. BLE REHLHERE
[THEEE =3.3V @ 25C]
Parameter Min Typ Max Unit
118/125
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Parameter Min Typ Max Unit
LZONSIIES - 10 - dBm
ST JE -20 - 10 dBm
SHRTh A R 1 dB
ACP F = FO£2MHz - - dBm
Note: FO=2440MHz | F = FO+>3MHz - - dBm
Aflavg maximum modulation 225 250 275 kHz
Af2max maximum modulation 100%
Af2avg/Aflavg 0.84
WENGE 4.03 kHz
PR 4.02 KHz
WRER -3.31 KHz
WRERHR -3.13 KHz/50us
PIESR TR -2.25 KHz
“REBRRE -43 dBm
=RBEARR - -50 dBm

#* 7.2 BL1824 BLE REHHLI:RE
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8. NMAERHEHAE

VIN_DCSY L4 VBAT

N ouT —lﬂ
GND ca

=
=

1 VBAT - 10uF
2l BOOT
9| UART TX L
2| UART RX 1
o - =
L u1
b2
?li__vear GPIOB 1 | piopADCS  GRIOOTIADGDS |16 GPIOT
TCK GPIOY 2 | ceos 15 GPIoa CB|| 0.1uF
2 [ADCOS  GPIOO3MADCO4
b TMS TCK 3 14 GPIOZ 1
3 GRIONSWCLK  GPIOo2MDE03 14 GPIGE |
K GHND TM= 4 13 C7)|4.7uF |
2 GRIO1ISWDIO ovoD i |
L % GPIOSIUART TX  GPIO4BOOT 'fﬁ. - |
U ’? GPICE/UART_RX veat (1 — Iz
= T XTALIZM N GND (1 AES J:f g
E‘i 3] _L XTALIZM_P RF
_|-|[||J_ c3 = fwr pur
2 12pF BL1824
* 3ZMHZ us

.||=
|
..||_

[ 8.1 BL1824 FHE
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9. HEFR

BL1824 ff] SOP16 3t T:

SO16 PACKAGE OUTLINE

GAUGE PLANE

I

H HHHHHH :

O | }

088 000G

I

(=]

o

!

RECOMMEND LAND PATTERN

C

=

ol

2!2 -I- -I- -I— -I— -I— -I- -I- -I- - yamoLs | 2MENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
| MIN [ NOM | MAX |[ MIN | NOM_| MAX
A 135 | 1.60 | 1.75 |[ 0.053 [ 0.063 [ 0.069
Al 010 | - | 025 |[0.004 | -— [0.010
A2 — | 145 | — — [ 0057 | —
| b 33 [ - 051 || 0013 ] - 020
| c 19 | — 0.25 || 0.007 [ — 010
e e e e e I # D 80 | — [ 10.00 || 0.386 | — 394
El 3.80 | 3.90 | 4.00 |[ 0.150 | 0.154 | 0.157
e 27 TYP 050TYP
2,87 E 580 | 6.00 | 620 || 0.228] 0.236 |0.244
I 040 | — | 127 || 0016 | — |0.050
+HH@HHHE -
1,27 0,63 0.8
unitinm
NOTE
1. ALL DIMENSIONS ARE IN MILLMETERS.
2. DIMENSIONS ARE INCLUSIVE OF PLATING.
3. PACKAGE BODY SIZES EXCLUDE MOLD FLASH AND GATE BURRS.
MOLD FLASH AT THE NON-LEAD SIDES SHOULD BE LESS THAN 6MIL EACH.
4. CONTROLLING DIMENSION IS MILLIMETER.
CONVERTED INCH DIMENSIONS ARE NOT NECESSARILY EXACT.
5. PADDLE EXPOSED ON BOTTOM.
9.1 BL1824 sop16
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10. 46R&1E

Name Description

ADC Analog to Digital Converter
AGC Automatic Gain Control
AON Always-on

APB Advanced Peripheral Bus
BB Base band

BLE Bluetooth Low Energy
BOD Brown-out Detector

IFS Inter Frame Spacing
LDO Low Dropout

LNA Low Noise Amplifier

LPD Low Power Domain

NVM Non-volatile memory
PLL Phase Locked Loop
PMU Power Management Unit
RNG RING Oscillator

SOC System-on-chip

TPMS Tire pressure monitor system
wicC Write 1 to clear

XO Crystal Oscillator

Typ Typical

SNR Signal to Noise Ratio

PA Power Amplifier

IRQ Interrupt Request

LSB Least Significant Bit

MSB Most Significant Bit

DFE Digital Front End

www.bolingic.com

£ 10.1 RIERFMZEE

122/125




EDIELE BL1824x {RINFEIEF M A

11. 2%

SHERFNR:
R ik
5] ;A =YINEX" S A IR
BL1824 SiFiF-fi ;;3?752%)' 44 BL1824 J5t/N ALERUH S 1) %
BL1824 SDK Al 5% [T & F A48 BL1824 FHIC ) i
1111 BECH
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