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1. BL1824 %

1.1. &R

BL1824 J& N+ BLE FIE&H 2.4GHz AL IIFE SOC & . WHER T &tk
REARIOFES SO 2%, WA My, MEFMINEREO. BL1824 WA T 24t = iR
HE PMU. T BLE R4, FAEM) 2.4G 2%, AWHEOEA GG, Bbs, A
), IBENIRIN RS, TR 5 e SR A .

BL1824 FeAWF 5.1 WA, XHFFTAET 4.2 brfEfiThae

R T 64MHz L= kS MCU, DMA, GPIO, SPI, UART, Timer, Watchdog
&, CFF 32MHz AR, AR T 2 Fi& 10 42 ADC.

BL1824 4% 1 16K [ SRAM, 24K OTP, ¢ J15E X I IDE £4t, AL MCU
11 JTAG & ik

1.2. DRE4

CPU
ARM® Cortex™-M4, 5 KSZFF 64MHz 40
iXezs
24KB OTP
16KB SRAM
H:47 Flash: 128KB
I-Cache RAM 2KB
e
32MHz @4, 32MHz RC fE % 4%, 32.768KHz RC IR AuiH
B R 4R
BT 5.1 LE PHY &R 5%
LH 2.4-GHz BEHAH|
RF Uk 2%
RRE: - 97dBm @BLE 1Mbps
REThE%: -20 ~ +10dBm
RYHi#EZ: 1Mbps / 2 Mbps
PRI 13.5mA
BRI R 14mA @0dBm
?}”\#FT)J WO
Fez¥ BLE V5.1
Y H Mesh 41K
RFME MCU S B 7 X 26 A B 11
B 751 37 FH RS AR S A
H OTA T4k
SWD #:M

www.bolingic.com 4/125



LE

i BL1824x RINFREF R AT A
© SMEBE

- DMAx4

+  UARTx3

«  AIRIEBECER GPIO
«  SPI =MD x1
+ PWMx6
- EIM
*+ 16-bit Timerx 3
«  H¥i 10 i GPADC x 7
- TEfF AES N
« HEEH
o HEARFVR: 3.0uA(32K I 4fiz1T, 16KB RAM {RFRIRAET)
«  TAfEHJE: 1.8V~3.6V
o LAEREE
e -40°C ~ +105°C
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1.3. RGIhEEIEE

BL1824 & MKIAERE T RS, SRR T A, PHY, MIEH 2.4G
. MCU 4B RGNS 7 AHB S48, RAM, DMA, SFLASH, GPIO i#iid AHB %2
B, P e b AR 28 AHB 2] APB Al APB S 44T Y.

lcache RAM 2KB
i ATAL BorR&pPoR | MU
2anigy Associative 290Kz

Cache Contraller

= || | el
A ‘ 32.768KHz 32MHz
] | Radio & ADC LDOS
Clocking
- SWD | Cortex M4 |- >
~—[Friioe] e Raio
- » (BLES .1} -t | Transceiver a—
[AES-128 CCM) 24GHz
Display CTRL e
™ DualfQuad spy| PMA 4
< 3 >
Quad-5P|
| famner | | o] [rerss |
T [[veeraog |
Peripherals Timers
DA Controller
4 Channels
‘ GPIO Multiplexing ‘
B 1.1 BL1824 RGER
1.4. M
BL1824 AJLARFH T LA s
Mesh 471z
T8
BT
ARel] ot
JoT #idk
B3 g R
AR
6/125
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2. A

2.1. BL1824 SOP16

BL1824xPG % iz Ll -

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+

& 2.1 BL1824 SOP16 & X

B 1824AP ey AR B
GPIO8/ Digital/
1 Digital GPIO/ GPADC input Note 1
ADCO06 Analog | ~ 9" the o
GPIO9/ Digital/
2 Digital GPIO/ GPADC input Note 1
ADCO08 Analog 'gtta th ote
GPIO0/ - -
SWCLK 3 Digital [ Digital GPIO/SWCLK Note 1
GPIoY/ 4 Digital | Digital GPIO/SWDIO Note 1
SWDIO igita igita ote
GPIO5/
Digital | Digital GPIO/UART_TX Note 1
UART TX 5 igita igital GPIO/U _ ote
GPIO6/
Digital | Digital GPIO/UART_RX Note 1
UART RX 6 igita igital GPIO/U | ote
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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. BL1824x {EIFEHE T B F 5 F
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
GPIO02/ Digital/
14 Digital GPIO/ GPADC input Note 1
ADCO03 Analog |~ "¢ th o
GPIOO03/ Digital/
15 Digital GPIO/ GPADC input Note 1
ADCO4 Analog | ~ 9" th o
GPIOO07/ Digital/
16 Digital GPIO/ GPADC input Note 1
ADCO5 Analog | ~ 9" th o

¥ 10 A EEEAMRE S AT DL CHAEE R GPIO.
(**): A THRENIEY , FrE R RSTB I#: HLK I 8] NiZ KT 40us.
# 2.1 BL1824 EMEN
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3. MCU &%

BL1824 MCU #4:t1 7 ARM Cortex-M4 Kb &%, A28 UL R A, CL3E R 1] ik
S GPIO, #EIRT TE:

BL1824 4bFEZRHA 32 MHFR A RS, A Thumb-2 BEASCHRHE 16 A0F1 32
FLRETRA, DA KA PAT .

MCU (M1t as B — MNMERI R R, (EEEAR IRz N EEAFE L2 ER:

OFF

ON

Retention
i Cortex-M4 JiT 3 15 () Th fig % 17 -

R ER 2% (SysTick)

Flash b T Fllli 55 28 5C (FPB)

AHB Bus
Watchd
T | Watchdog |
Cortex M4 bridge
UART
SRAM
Pl
GPIOs GPADC
Display
Controller
Flash
Controller

Figure 3.1 Micro-controller Subsystem

3.1. MCU iFix

3 1 P 8 £ A2 (SWD).
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3.2. FHEER
BL1824 il &K
Number Interrupt name Bit Description
0 BT BB COMBO 1 BLE %t
1 BB_NATIVE_INT 1| T ARG
2 DMA COMBO 1 | DMA ik
3 GPIO COMBO 1 | GPIO il
4 TIMER COMBO 1 | Timer "l
5 2P4G_RF_IRQ 1 | LH 2.4G Wik
6 2P4G_RF_SPI_IRQ 1 | 2.4G [ty SPI @K
7 PMU_TIMER 1 | RGieEn s
8 LCD_SPI_INT 1| EoRPEsi e
9 UART1 COMBO 1 | UART1 By
10 OTP_INT 1 | OTP Hilt
1 PIN_WAKEUP_INT 1 | GPIO Mg ik
12 ADC 1 GPADC it
13 SPI MASTER 0 COMBO 1 | SPIO ik
14 SFLASH INT 1 FLASH $2 il A iy
15~22 | SOFT_INT 8 | Bty
24 CRY32M_DIG_READY 1 | 32M ddRiEdRbr &
25 UARTO INT 1 | UARTO ik
26 GPIO INT 1 | GPIO COMBO il
28-30 | TIMER 3 | Timers &by
32 UART2 INT 1 | UART2 iy

3.1 MCU fhEfEER
3.3. BS54

3.3.1. BAMEH%M:

Parameter Minimum Maximum Units
HEH R (VBAT) -0.3 3.9 V
MR 4515 -40 125 °C
it il 52 -40 125 °C

% 3.2 BL1824 4R A&
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3.3.2. #EFRTARFM

Rating Min Typ Max Unit
BAEE -40 - 85 °C
B WAZHE 1.0 1.1 1.2 \Y}
L L (VBAT) 1.8 3.3 3.6 \
/0 HJ& VBAT VBAT VBAT \
% 3.3 BL1824 EHETE%M
3.3.3. ESD 8¢
Parameter Condition Min Typ | Max | Unit
N W7 7%
; HBM - + - \Y
MNEERRBEA( ) ESDA/JEDEC JS-001-2017 3000
N— B A, D7 v
; MM - +1 - \Y
WAL (MM) JESD22 A115C 00
# 3.4 ESD 4%t
L‘b ==
3.4. DWREERI IR
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. R

41. HAENS

BL1824 SOC ith i 7tk #s fldh SRAM FIH#EFL Flash,

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

4.2. ARG

0x40000000 Devi
OX400FFFFF evice
0x20004000 SRAM
0x20000000 (16KB)
0x00C06000 oTP
0x00C00000 (24KB)
0x00800000 o
0x00400000

B 4.1 AFEBLE

www.bolingic.com

CPU HIFMEL AT LA ] % A7 fi
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4.3. APB 3tz

AU APB B0

0x40000000
0x4002 FFFF
0x40040000
OX4004FFFF
0x40050000
0x4005 FFFF
0x40080000
Ox4008FFFF
0x400A0000
0x400AFFFF
0x400C0000
Ox400CFFFF
0x400E0000
Ox400EFFFF
0x400F0000
Ox400FFFFF

www.bolingic.com

UART1
SPIO
UARTO
DA _IF
Timer
PMU
UART2

E 4.2 APB N7EERET

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

0x40020000
O0x4002FFFF

SYS_REG
cPM
RNG

2PAG_RF

BT_PHY

14/125
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5. PMU

51. BIFEEENE

VBAT
| vear

1.1V core power
Lbo —

DVDD

—

E 5.1 BREEEAITIY
YR HEL T (PMU) AR B D) RER LR ] AR H AT L i B, SEE A F YR R
KINhe.
5.2. #®=FLDO

#F LDO EE BT AMBNRFIZERRMFEERIZHEBIR,

Parameter Symbol Min Typ Max | Unit Comment
ETPANGERE 1.8 3.3 3.6 Y

it PR 1.0 1.1 1.2 Y

HME A LA 1.0 uF

*® 5.1 BHFBLBEFERARSH

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

LREM(POR) EEBAMEREEZIZRMEEKFAERZEM. =HEHUN(BOD)
BB 7 R IR P 23 B A RO TR e R G AN EADIKTS.

28 Symbol Min | Typ | Max | Unit Comment

= HRME 1.67 \Y

% 5.2 POR/BOD HARS¥

www.bolingic.com 16/125
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6. A&

6.1. EMER

BL1824 f5— /N HC B (& & L (Pin MUX), & GEKAS [F] R A1 i 5 BI4F: 355 1)
GPIO .

6.1.2. FER

PINMUX EA R A4
« HMREMEMAARZMIEE.
o SMRE IR T A A4 REG_GPIOX_MUX L& .

6.1.3. IhREHR

B & IR R IR B N R R
PINMUX HHEZWEHERFE. U — M EEEFE—NERHEDR, Sz nn
{55 8N AC B VTR & HETL. PURR PINMUX R 8 T ORES.
NAME NUMBER
PINMUX_JTAG_MODE_CFG 0
PINMUX_DBG_MODE_CFG

PINMUX_SPI0_MST_SDA_|_CFG

PINMUX_SPI0_MST _SDA_O CFG

PINMUX_SPI0O_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 1
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_TIMER2_BKIN_CFG 39
PINMUX_TIMERO_IO_0_CFG 40
PINMUX_TIMERO_IO_1_CFG 41
PINMUX_TIMERO_TOGGLE_N_0_CFG 44
PINMUX_TIMER1_IO_0_CFG 47
PINMUX_TIMER1_IO_1_CFG 48
PINMUX_TIMER1_TOGGLE_N_0_CFG 51
PINMUX_TIMER2_I0_0_CFG 54
PINMUX_TIMER2_I0_1_CFG 55
PINMUX_TIMER2_TOGGLE_N_0_CFG 58
PINMUX_UARTO_SDA | CFG 59
PINMUX_UARTO0_SDA O CFG 60
PINMUX_UART2_SDA_| CFG 61
PINMUX_UART2_SDA_O_CFG 62

F 6.1 SMIEMER
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6.1.4. PINMUX 2i7E2enhst

Address Name Description

0X40000080 PIN_MUX_CTRL_1 PINMUX # il
0X40000084 PIN_MUX_CTRL_2 PINMUX # il
0X40000088 PIN_MUX_CTRL_3 PINMUX  #z il
0X4000008C PIN_MUX_CTRL_4 PINMUX  #z il
0X40000090 PIN_MUX_CTRL_5 PINMUX  #z il

PIN_MUX_CTRL_1 address: 0x40000080

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

29:24 | RW 0x0 GPIO3_MUX_REG gpio3 E L E
23:22 |N/A | 0x0 | N/A {RE

21:16 | RW 0x0 GPIO2_MUX_REG gpio2 E A E
15:14 | N/A | Ox0 N/A 3z

13:8 RW | 0x0 GPIO1_MUX_REG gpio1 & AL E
7:6 N/A | 0x0 N/A 3z

5.0 RW | 0x0 GPIO0_MUX_REG gpio0 & HE &
PIN_MUX_CTRL_2 address: 0x40000084

Bit R/W | Reset | Name Description
31:30 | N/A | Ox0 N/A 1~

29:24 | RW 0x0 GPIO7_MUX_REG gpio7 EHECE
23:22 |[N/A | 0x0 | N/A RE

21:16 | RW 0x0 GPIO6_MUX_REG Gpio6 EHECE
15:14 | N/A | 0x0 | N/A RE

13:8 RW 0x0 GPIO5_MUX_REG gpio5 EHECE
76 N/A | 0x0 N/A 3]

5:0 RW | 0x0 GPIO4_MUX_REG gpio4 SHICE

PIN_MUX_CTRL_3 address: 0x40000088

Bit R/W | Reset | Name Description
31:30 | N/A | Ox0 N/A 1555

29:24 | RW | 0x0 GPIO11_MUX_REG | gpio11 &l &
23:22 | N/A | 0x0 N/A 175

21:16 | RW | 0x0 GPIO10_MUX_REG | gpio10 & il &
15:14 | N/A | 0x0 N/A RE

13:8 | RW | 0x0 GPI09_MUX_REG gpio9 EHIHE
7:6 N/A | OxO N/A RE

5:0 RW | 0x0 GPI08_MUX_REG gpio8 EHME

www.bolingic.com
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PIN_MUX_CTRL_4 address: 0x4000008C

Bit R/W | Reset | Name Description
31:30 | N/A | 0x0 N/A RE

29:24 | RW | Ox1c | GPIO15_MUX_REG | gpio15 HHE
23:22 | N/A | 0x0 N/A 155

21:16 | RW | 0x0 GPIO14_MUX_REG | gpio14 R E
15:14 | N/A | 0x0 N/A e

13:8 | RW | 0x0 GPIO13_MUX_REG | gpio13 EHE
7:6 N/A | Ox0 N/A e

5:0 RW | 0x0 GPI0O12_MUX_REG | gpio12 SR E

PIN_MUX_CTRL_5 address: 0x40000090

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

21:16 | RW | Ox1c | GPIO18 MUX_REG | gpio18 EHILE
15:14 | N/A | Ox0 N/A e

13:8 |RW | Ox1c | GPIO17_MUX_REG | gpio17 EHIE
76 | N/A | 0x0 N/A REE

5:0 RW | Ox1c GPIO16_MUX REG | gpio16 & HIiC &

www.bolingic.com
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6.2. DMA
6.2.1. &

DMA 2 ELFEAF AL PRI 2%, "8 RE M AUHIAE L2 A% Bicdie X B

6.2.2. FEIjH

A AMBA™ 2 AHB B .
SCFE4 /> DMA J#iE.

SCRFZIE 8 MREHET .
RUEEAT 2 MU AR E.
SCHF 8/16/32 A B A AL i -

6.2.3. ThREHid

DMA SZHFZ2 ik 8 AMEIE. &1 DMA JHIE FE 417 77 4 LA S 10 Bt e . w)
LA B 21> DMA GBI,  (HAZFE[R %) DAM #2514 KRS TN iliE

PAUN BR JoR T IBE SR AR . D 7R IEIE SN, DMA 3 I8 eI IR 55 B A
F AR A EIE, IR Z AT SrcBurstSize ¥ ML . Bk, 2 84L4% K/ (TranSize)
KFIERK KRN (SrcBurstSize) I, I KR &40 AT RE 2 B0 B LA . 24—l
B e R e OE, DMA P 45K 58T RIS 2 A7 4 IntStatus, JFHAARE M T
Zoam it B, K54 dma_int FlHE S

R URIN, JEIE B A RRE A 1 o Bt AT DLrR R TE R B e . AEIX A R
fHOLT, DMA FZ | 8 25 ZamiE, JF H AR R M 7 AR A i, K~k dma_int J i

I= TranSize Transfers =I|

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

\ Channel arbitration /'

dma_int —

6.1 DMA iR &Hise

6.2.3.1. BB M

DMA R AEH LS Z ] Tl IE . GRS IEIE AR EE 12 6] % 474 ChnCtrl (L5
P B MGG RER. EIBIEHEGIFET, DMA f2H 65 15 ok £ — e i fe g i)id
B QR RS HEIE, MHEFROC S HEIE . A R0 e il TE R i A ) U5 2
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g,
6.2.3.2. 4R F

DMA # % 16 XHEEFES (dma_req/dma_ack) , FI-T S5 & & %14
o TR TR TR AR R KA R I R R AT A a0 I N
25 (Al RIS AR N BRI 7 R = A5 PR dma_req. 24 DMA #5288 2 BLA dma_req HIi, &
Ao R SR SR T BRI AT 8 G A 8 TG PR T AL TS5 AR ES - 24 DMA il 2%
585 W & 11 SrcBurstSize HIEUE L, ‘& 22 7= 4 F K dma_ack. B4 EA I ) dma_ack
T R R TG SR dma_req. DMA #HilZRfEAL IR dma_req #H0H S fE BLELH H
Wi dma_ack. WIRTEHHE LIS IERER, DMA il 8544 25 dE I BN = il
dma_ack. FiRACFREAY N E DMA L HHEA H g, DUEUHE KT dma_req.

| SrcBurstSize Transfers | | SrcBurstSize Transfers |

dma_req —/ n_____/ _
dma_ack / \ / A

B 6.2 WfFEFLH

6.2.3.3. B\ fEH

DMA #4780t mahie, nILOESHAL 2 N BT, MG B 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 0 1 1 ) 25 A7 e A idE . SRR e RS
DMA #ffil# kit BikE ChnLLPointer 4kl fE4. Wik ChnLLPointer A 8%, N
Fe 1) PRI A 38 AR P P 25 8 380 30 30 2 1) 2 A7 o I I 1 RO R R BT S, i
FEEEHT, HF 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
Ch"":r%i"t || LLPointer  |— LLPointer | LLPointer(o)
Channel Control Registers Descriptors in Memory

B 6.3 #ASMIERSW
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B AMEIE R A T T (IntTCMask) B0 FII, DMA - 2 i) 5 23 7E 58 B A 32 Sk
AR B A e ARl — S TR I R AR iZalE . 42k ChnLLPointer A%, IR AfEA R iz

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 pliiB k] Zin DMA 2 A7 25 WLsst
SrcAddr 0x48+n*0x14 Pk Zin DMA 2 A7 25 WLt
DstAddr | Ox4c+n*0x14 H i bk Zin DMA 7747 2L ift
TranSize | 0x50+n*0x14 SAEH R/ 2N DMA 2917 2 ML i}
LLPointer | 0x54+n*0x14 BER TS 2 DMA 27 A7 45 AT

*® 6.2 EERFRFHER
6.2.3.4. BB ¢

DMA Rt =Mt bt il R, s O i 2 A . 7B, DMA
) 55 U7 10 b e Jm ik 2 e AR SR, DMA 2 250 i 95 F AR Ecdis e st i

FER ERET, DMA 32 i 85 U7 [R5/ H Fn S Jm bt R AN

AR N 5 H AR BRI, DMA $e 58 27 R 452 R0 10
MRS o 4R R 5 E bR R BB I, 55\ H AR (RO 55 I
SRR O IR AR R . [ st Bk B I S5 s Bt I AL . ) 6.4, 1) 6.5,
6.6 43 BIULHI T MU HE IR N A I, BRECR I

Source:Increment

Oxc

0x4

0x2 ~ Oxd
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

0x8

0x4

3 2
2 3
4 5 6 7
9 a b

C d

0x0

0x8

0x4

0x0

www.bolingic.com

Bl 6.4 JEHIEAIEIE I ) H AR BRI

23/125




LE

S|OLING

BL1824x {RIIFEMF A

2 3 Oxc
Destination: Increment 4 6 7 0x8
0x2 ~ Oxd
8 a b |ox
Destination: decrement
Oxd ~ 0x2 c 0x0
f e d C 0xc f d C 0xc
b a 9 8 0x8 Destination: decrement b 9 8 0x8
Oxd ~ 0x2
7 6 5 4 | oxd : 7 5 4 | oxd
3 2 1 0 |ox0 3 1 0 |oxo
Oxc
Destination: fixed 0x8
Ox4
2 4 5 0x4
0x0
K 6.5 VRSN 1 B AR EER IR
7 6 Oxc
Destination: Increment 5 7 6 0x8
0x2 ~ Oxd
5 7 6 |ox4
Destina(.;:izn: fixed 5 0x0
X
f e d c | Oxe 5 |oxe
b a 9 8 0x8 Destination: decrement 6 5 0x8
:: > Oxd ~ 0x2
7 6 5 4 |ox o 6 4 5 |ox4
3 2 1 0 |ox0 6 0x0
Oxc
Destination: fixed 0x8
Ox4
7 5 4 | oxa
0x0
Figure 6.6 YR [E 2 B i) H An 3 IR P
6.2.4. DMA 77723 Bt
offset Name Description
0x04 NA TR
0x08 NA TR
0x0C NA N
0x10 NA N
0x14 NA NE
24/125
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0x18 NA RE
0x1C NA RE
0x20 DMACTRL DMAC il %5 7 4%
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 R Sl Fea
0x44+n*0x14 | CHNCTRL WIE n ) AT AE A
0x48+n*0x14 | CHNSRCADDR HIE n PEHHE 7 RS
0x4C+n*0x14 | CHNDSTADDR G n H Rk 27
0x50+n*0x14 | CHNTRANSIZE IE n B4R/ N A A
0x54+n*0x14 | CHNLLPOINTER HIE n BRI A AR
DMA FHZBHR
THFE TR DMA ZF 728 40T B — 5 4E 0 B MEFE 11 R -
RO: Hit
WO: 15
R/W: &5
R/WAC: w1, Rl 1 5ik 0.
DMAC =5 f74% (offset 0x20)
Bit R/W | Reset | Name Description
31:11 |NA | NA RESERVED | NA
0 W 0x0 RESET WEAL. B 1, HEADMA L, 2RIETH
I,

H IR B 77 8% (offset 0x30)

BT A7 s B 2 m i B

AN IRAS . 0 B 2 T R, B TE I St
HOREWEN . 2@ TEE B R PR F AR, EIE R P IDRS B fE

HIEAT

ARSAL, SN EERICER, RESAE.

Bit R/W Reset | Name Description
31:24 | NA NA RESERVED | NA
23:16 | RWsC | Ox0 | TC DMA J&iH [ & v BeiR A, BN iliE — M

AN AL e L O L B R
i, it ECRAS B A R
mLLN&ﬁ% i T HORES

1 N A Lot HeRES

www.bolingic.com
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15:8 R/W;C | 0x0 ABORT EIE ) P UEIRES, AR EE S AL
LA LR, B IRRES.
O=iil N ¥ IR
1=1818 N A RS

7:0 R/W;C | 0x0 ERROR BIRRA, B EE ML,

HIEEA AR DL R FE N, ST SRR
WA
SRR
RXSFF 1) MLk
RIS FF B 98 L
TR B HBC &
0=1HiE N BA RN
1=1818 N A RIS

BIBfERE 758 (Offset 0x34)
A7 DMA BTG JE PR . RE
Firf ChnCtrl 2747 %% 5 F F B 44

BANAEAR L B TE G BN AAAE . B AR

Bit

R/W

Reset

Name

Description

N:O

R

0x0

CHEN

FrH ChnCtrl 2717 #% FAF e BLr i 44

HEA ILFAS (Offset 0x40)
ZA AT DMA JEIE LS ik, BANEIE AL, X ROEES N 1 DY kS mrE

B P AL E i A2 R SR R e E BhiE ER .
Bit R/W | Reset | Name Description
N:0 W 0x0 CHABORT | [allb B 5 N 1 LU 3@ T8 1 4

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

BB n EH|FEE (Offset 0x44+n*0x14)

Bit R/W | Reset | Name Description
31:30 | R'W | NA RESERVED NA
29 R/W | 0x0 PRIORITY IR IEH
0= S
=8l e %
28:25 | NA NA RESERVED NA
24:22 |RIW | 0x0 | SRCBURSTSI | JEZR KK/, HFBAR/RIE DMA @18 E P
ZE ZHT AL AL

R B FTHGE SrcBurstSize * SrcWidth.
0x0: 1 AL %

Ox1: 2 AL %

0x2: 4 AL %

0x3: 8 KAk

0x4: 16 VAL %

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

21:20

R/W

0x2

SRCWIDTH

V5 A o

Ox0: F ikt

Ox1: -7ALhm

0x2: FALH

0x3: fRE, WHEILES MR RT

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

528 _E T 1) SrcBurstSize 7B LAISKELM R K
FATHIE L, LU 3.12 7 BRI 1 AL
THE o

0x0: FifkH

Ox1: F-F4L4

0x2: P&k

0x3: fRHE, Bz B BN AR i 15

R,

e

17

R/W

0x0

SRCMODE

75 DMA 42 FA5
0= @A
1=42 FA

16

R/W

0x0

DSTMODE

H % DMA #2 F 15
0= @R 30
1= FA

15:14

R/W

0x0

SRCADDRCT
RL

JEH hE 2 A5

0x0: Hiuhik3 45

Ox1: by

0x2: [ 5E Hi kAR

0x3: #H, WEIES MR

13:12

R/W

0x0

DSTADDRCTR
L

H b bk 325551

OxO0: Huhiks A5 =

Ox1:  Hhdib g g B A =

0x2: [ 5 Huhk

Ox3: B, WBEIE SRR

11:8

R/W

0x0

SRCREQSEL

i DMA VRt I R A B R
WRFA

7:4

R/W

0x0

DSTREQSEL

H % DMA 53R 164 . % H AR i I E 118 R
IHINIRE TR

www.bolingic.com
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3 R/W

0x0

INTABTMASK

A AT
0= s ¥ifrilrfi
=55 AL

0x0

INTERRMASK

58 O
0= PP I B i 2
1=28 I B

0x0

INTTCMASK

TE 3 2%y -5 BT B i
0=F ¥ fih & 2% st %k oh iy
=258 FH e uim o H 450 Wy

0x0

ENABLE

JHIE f REAL
0x0: 2% FiHiE
Ox1: ffifEiHE

TEIE n JEHbE RS (Offset 0x48+n*0x14)

Bit R/W | Reset | Name Description

31:0 |R/MW |O0x0 |SRCADDR | JFifgafthhl. 29— A& se sy, HMESEH N
45 R bk +sizeof(SreWidth) 1k /N o X AN 4
IEGVEALR RS F5: BN, ek — MR
.

JBIE n HHbik 758 (Offset 0x4C+n*0x14)

Bit R/W Reset | Name Description

31.0 |RW 0x0 DSTADDR | Hiziefithhl. —fEimoe i, HAEaH

BN SEA L +sizeof(DstWidth) ) K/ XA
b AT B bRAER RN B, Kk
iR,

B n AR/ ERESR (Offset 0x50+n*0x14)

Bit R/W Reset | Name Description
31:22 | NA NA RESERVED | NA
21:0 R/W 0x0 TRANSIZE | JEAEH0E RN ARSI B 7T 2

TranSize*SrcWidth. 4 DMA 1&4 5 s, %
oW NE. WREH T afERm R NAE
PIIEIE, R, JRgb G,

BB n BERIRENEF 8% (Offset 0x54+n*0x14)

Bit R/W Reset | Name Description

312 |RW | 0x0 LLPOINTE | 1A F— R FRET . faEt L al2 Xt
R T

1:0 NA NA RESERVED | NA

www.bolingic.com
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6.3. SPI#EHEO

6.3.1. /t4H

FATAMEHE D (SPN)FEH T EHUAC IS 5 M2 [0 1 [RAD AT (S . SPI 2 4% 2 B8
FEF Fi SPI Feg . &/bnl LME PN HE (5 SRR A 5%, SR (SPILDD .
st (SPI_DO) Al #h (SPI_CLK) {5 53X N &#l 2L, SPI ot
FARIER: SPIINAF B4 /55 m A2 i ER .

6.3.2. FERM

W R
+  Motorola SPI 7 4 2641,
UL SZFF SPI T,
% DMA 55, DMA KTl LUl 65535 Bytes (64KB -1).
PR A v T .
SRR Flash ¥ 2% 132 B2 .

6.3.3. IhEEHR

AHB F:4% 1185 SPI FIFO w8t L5 21 R4 A A7 LAEAT SPIELEL, BB RS
TR EE A5 2] SPIFIFO LUEEAT SPI 'S N . CPU ffi [ AHB 3% Hsk & B SPI EEE S A
F55 . g P FIFO HITiEid AHB 4% Mt #att . [A—4> FIFO AT SPI &R SPI
HNo HHESEMN, WRCHEM, AR, DOER CPU IR IH 55 L 5E .

TR /INT 32 ALK SPI B, i EE 8 SPI B M T Fr. i T8l R iR A 2L
TH (MSB) HSEAIEN, 2 SPI & M 1P, HEHRE RIE MRS SPI &2
HITAIA SPI st s B Bt < e, = A Bl 717 (T 8 ik s Bk (16 iz
W) o SPIRE M7 2l A ICE M, JHAE SPIfC & w743 ) WIDTH Bt
ITgnfE. T HEZRTE R 7 ONRRE SPI i lic B AIE IR :
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AHB BUS

}

AHB MASTER INTERFACE

}

)

AHB SLAVE INTERFACE

I

SHIFT REGISTER

!

I A
FIFO
I v
DATA ENDIN < CONTROL REG

I

SPI' INTERFACE

!

SPI BUS

%

B 6.7 452 SPI R&RE

6.3.4. SFLASH Huhlmisy

SPI Huhik Wi 235 B SR B] . TS SPI Hhik i :

Address Range Description

0x5000 0000 to 0x50FF FFFF(un-cacheable) 175 W52 B 2 ]
(PrEEHbhL)

0x0000 0000 to OxO00FF FFFF B LS bk 7 )

(cacheable/un-cacheable)

0x5100 0000 to Ox51FF FFFF

SPI x| 75 /745 25 8]

www.bolingic.com
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6.3.5. SFLASH Zi7Eaemiyt

Offset Name Description

0x00000 SPI_INTR_STATUS SPI IR AT A7 5%
0X00004 | SPI_RAW_INTR_STATUS SPI Raw HWPRRAS 2748
0X00008 | SPI_INTR_MASK SPI HIK Bf il 75 A7 2%
0X0000C | SPI_COMMAND SPI M4 f7a%
0X00010 | SPI_COMMAND_DATAO0_REG | SPI 4 ff] datad 2717 a%
0X00014 | SPI_COMMAND _DATA1 REG | SPI Z[iK datal 2724
0X00018 | SPI_READO_REG SPI Read0 Zf7#%
0X0001C | SPI_READ1_REG SPI Read1 Z77#%
0X00020 | SPI_ADDRESS REG SPI Huhk25 17 o8
0X00024 | SPI_READ _OPCODE_REG SPI Read Opcode 27 {7 #%
0X00028 | SPI_CONFIGURATION_0 SPI [itH i f74% 0
0X0002C | SPI_CS_CONFIGURATION 0 [ SPICS F& %170
0X00030 | SPI_CONFIGURATION_1 SPI FLE #1745 1
0X00034 | SPI_CS_CONFIGURATION 1 | SPICS fit & 27 f£ 5% 1
0X00038 | TRANSPARENT REMAP 175 B B LSS P AT
0X0003c | REG_WP_HOLD Reg_wp_hold 2717 %%
0X00040 | REG_SPI_CFGO Reg_spi_cfg0 27 f7a%
0X00044 | REG_SPI_CFG1 Reg_spi_cfgl & f7#s

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 458k

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 @4 5E b (5F it i) P&k
TATUS 7). SPI i 2 58 R 1 E.
BN TR WIRE.

SPI_INTR_MASK address offset: 0x008

Bit | R'W | Reset | Name Description

31:1 | N/A | Ox0 RESERVED reserved

0 RW | 0x0 SPI_CMD_DONE_M | SPI fn & 5E i Wb, 4 BN 1 B,
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 | 0x0 DATA BYT | UIbFBHRE T 1ERIE A 2B 6 5 ZAL 4 i 2
ES . ARUE N 0-65535, Xf T HLdr 4,
RUTBASE 4 AL AERBIR S A RGN L
APKHEAE . HETE SPHE UL AR ISR, HE
I3 0.

11:5 | RW | 0x0 CMD_BITS | = BedR e B Ak 1 25 AL 8. B3UEN
0-64. UL{H7E SPI@E I FEF B, EEIRE] 0.
B, 64 My B E UAE 2 4 32 1 %7 7 4%
1. B/ 32 i A HdE A COMMAND_DATAO
AAEARRIE, FERORM 32 A A
COMMAND_DATA1 #4758 3% .

4 RW | 0x0 KEEP_CS | H4XAMu#i B, CS KIEm45Emle RS
3 RW | 0x0 DATA 2 L | 2 ¥¥f@Eti=a A, AL spi_if_mode & 7 3

ANE_EN o2 W W T D EE N

2 RW | Ox0 CHIP_SEL | Hi%
ECT 0 =CSo,
1=CS1

1:0 RW | 0x0 COMMAND | 584 . T BAE SPI &5 ka2 H 5% .
0x0: TLE:AE (NOP)
Ox1: BEHL. fERIZERASEIRALE, BHESWitLhm

BN
0x2: HA. ERIEIRLHIEA)E, Ba > wdeim
F) SPI %4 o

SPI_COMMAND_DATAO0_REG address offset: 0x010

Bit R/W | Reset | Name Description
31:.0 |RW | 0x0 COMMAND_D | X KIEHar28dE, EAER 32 1> SPI 4
ATA JAMIN &%, FAREGRT CMD_BITS F-B.

EARLLMSB (i Rhn) fLsekizn (K
M 31 AL EREHD) o £ SPI S5, XA
fERFFAE
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SPI_COMMAND_DATA1_REG address offset: 0x014

Bit

R/W

Reset

Name

Description

31:0

RW

0x0

COMMAND_DA | iX & K% 1 i 2 Hodls , EAERT 32 4> SPI 4

TA

WINki%, BAAERT CMD_BITS 7B, B
LA MSB (feisifi b HHaRIERT CEefiEE A
55 31 AL e RS KD o £E SPI FH 55 fE
XAMEAREF -

SPI_READ_DATAO0_REG address offset: 0x018

Bit R/W | Reset | Name Description
31:0 | RW | 0x0 READ_DAT | X277 tRAFAERT 32 4> SPI IR i 1] P i 3R
A0 Bl o R DU LA S AR 1) CHs AR O f7 72
BN o RMEARHAT AR 0. [EAR N —
FE? ]
spi_read_data1_reg address offset: 0x01c
Bit R/W | Reset | Name Description
31:.0 | RW |0x0 | READ_DA | iXANarfFas IRAFLETT 32 A SPI I 2 i H A i 3 1 2
TA1 o BRI MSB (gm0 Leizkimn (s
MEE ORI AEN) o« RAEHBETFALKEZ 0.

SPI_ADDRESS_REG

address offset: 0x020

Bit

R/W

Reset

Name Description

31:0

RW

0x0

ADDRESS | XM & A7 asfrfy 1 ARG A A7 hk T Hodia . 2

RGN IR (RESHSHHBL ), 5
F U RANAAENEIRR U R R a2 1 il
T A RAFAIE RGN 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 | Ox0 RESERVED | reserved

15:8 | RW | 0x3b | CS1_OPCO | X2 rdsfrfr T T8 CS1 Hhhik =3[/ & A 37 B
DE LU MR AT A7 7% B2 HUY) OPCODE .

70 | RW |0x3b | CSO_OPCO | XAZFAE4ERAF 1 HIT1E CSO Mkl =% 8] & 4237
DE TEHUR M ER AT R A7 B 2B OPCODE .

SPI_CONFIGURATION_0 address offset: 0x028

Bit R/W | Reset | Name Description
31:24 | N/A | 0x0 RESERVED reserved

23:21 | RW | 0x0 SPI_DATA_M | Ox0: i@ ¥

ODE 0x1: RGB565

0x2: RG666

0x3: RGB888

www.bolingic.com
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20:18

RW

0x0

SPI_IF_MOD
E

0x0: 1% Flash —#H£1);

Ox1: sitronix 3 &5 1
0x2: sitronix 3 Z&#i=, 2
0x3: sitronix 4 &5 1
Ox4: sitronix 4 Z&#i=, 2

17:16

RW

0x0

WIDTH

AR5 ) JE o EAF B IRIE N R G,
P ge e IEHRI S NN T 32 £ 58 e . K
ARG NATF 32 A s E .
00: 8 fir £ #
01: 16 L% d=
1X: 32 i
=
0x1 N RGB565;
0x2 & RGB666 #1 RGB888

15

N/A

0x0

RESERVED

reserved

14

RwW

0x0

FE_DLY_SAM
PLE

R AR SR

1. FEZEIRFAEN e (SPI_CLK_DLY) T
WK EE SPI_DI,

0: 7ENFFAERBH (SPI_CLK) R FEIRFkE
SPI_DI. J& F ALK 70 v 5 s R R A
W E, dly_sample[13:12]4Z0% BN 1 5L
K IXAN KT SPI R 0 F1 3 5 %%, S T4t 1
2, XA AZIEEN 0,

13:12

RwW

0x0

DLY_SAMPL
E

FEIRKAE, XA SPIL_CLK TR G, AT
Kkt SPI_DI 1) REF_CLK %, ¥ 8 ixLefr
A LSRR AR e . Rk E T
fe_dly_sample[14], bFBnZiitE N 1 8
Ko XAUK SPI AR 0 F1 3 8%, % THE 1
2, XA AR E N 0.

11

N/A

0x0

RESERVED

reserved

10

RW

0x0

BP_
CLOCK_DIV

IS o Mias

RW

0x0

CPOL

IS Bk bR M

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

1 IPEREE RN i BT, RN fikek B R
B0 J R B T2 K o

RW

0x0

CPHA

I B AR o
0: i N FSHls 72BN Bl bkl ) 35— N IL I
I g il o
e A NBEEAERE A I Bl KR 5 AN U B

www.bolingic.com

34/125




LE

S|OLING

BL1824x {RIIFEMF A

I 2 il o

7:0

RW

0x2

CLOCK_DIV

XAE AR RGN B 70 A g, FH A2 SPI
. N T IRRF 5O%HT A LI Bl N % A
FEMR B . A AR I iR MEDN 2.

SPI_CS_CONFIGURATION_0 address offset: 0x02c

Bit R/W | Reset | Name Description
31:24 | RW | Ox0a | CS_RECO | i ik EIsta] .
VER KRAS IR IOH 5, L& i) 2450
B, ZJE A BE R BT AT HAth 8 i A T I
23116 | RW | Ox0a | CS_HOLD | ith Fr i #f (R Rrm H]
XA B Ja — AN R SHANE i 545 SR
(] (1) R G ) ) SO
15:8 | RW | 0x0a | CS_SETU | HIESELER TR,
P X P IR A 5 AR B 5 — AN I e ke ]
JIT 75 B AR G B R 3
71 N/A | 0x0 RESERVE | reserved
D
0 RW | Ox0 CS_POL O IR AR
0: Ik FRICHE AR
1 O A B R
SPI_CONFIGURATION_1 address offset: 0x030
Bit R/W | Reset | Name Description
31:24 | N/A | O0x0 RESERVED reserved
23:21 | RW | 0x0 SPI_DATA M | Ox0: s
ODE 0x1: RGB565
0x2: RG666
0x3: RGB888
20:18 | RW | 0x0 SPI_IF_MOD | 0x0: 1% Flash —#£11;
E Ox1: sitronix 3 2k 1
0x2: sitronix 3 £kt 2
0x3: sitronix 4 &t 1
Ox4: sitronix 4 Z&## X, 2
17:16 | RW | 0x0 WIDTH AR5 )T XA T B IRAE N RE
Ol e 8 IEWA S NN T 32 AL . K
RGN 32 (AR E .
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00: 8 fir i #
01: 16 L% d=
1X: 32 i
T
0x1 N RGB565;
0x2 & RGB666 #1 RGB888

15 N/A | 0x0 RESERVED reserved
14 RW | Ox0 FE_DLY_SAM | T PEHSHERRFE,
PLE 1: fEIERKAERER (SPI_CLK_DLY) [ FE#

KA SPI_DI.,
0: fENELFEER Bl (SPI_CLK) KR BT KAE
SPI_DI. & H AR 50 VF 5 S R 4R A
WIREE, dly_sample[13:12]L 405 BN 1 5§
K AKX SPIAE 0 F1 3 H 2. i T 1
A2, XEAAIEE N 0.

13:12 | RW | 0x0 DLY_SAMPLE | P& ZEIR KAE
1. FEZEIRFAEN e (SPI_CLK_DLY) T
WK EE SPI_DI,
0: fEPEBFAER B (SPI_CLK) KR FEIAE
SPI_DI. J& F ALK 5o v S s R (R A
W E, dly_sample[13:12]5Z0% BN 1 5L
K XA SPIARE 0 F1 3 2. X A 1
2, XA AZIEE N 0,

1" N/A | 0x0 RESERVED reserved

10 RW | 0x0 BP_ RGN b oy A

CLOCK_DIV

9 RW | 0x0 CPOL PRI 1 o
0: WFEP7E NI AR, BN Bkt B b
THIT 5 ER T BV 2 A
1: BHEPFEZS NI o mr HF, RN ikt el R
Ry I BR TR A

8 RW | 0x0 CPHA INEEPER A
O: S NZHE 72 RN B ik () 25— AN I i
INE TS
1 BN B TE AN I B bk o 1 565 — NI A
INE TS

7:0 RW | Ox2 CLOCK_DIV | X2 74 R B 0 Mids, H T2k SPI

e O T ORER 50%IT b as EUIR B, W12 A i
FEAREUE . AR R/ ME 2.
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SPI_CS_CONFIGURATION_1 address offset: 0x034

Bit R/W | Reset | Name Description
31:24 | RW | 0x0a CS_RECO | & L FE & i) [a] o
VER KRR IR B O 5, gl 1 & 4 A%,
5 7 B PR IR O AT AT He A0 e AT T 5
23:16 | RW | Ox0a CS_HOLD | iy e B ARFFI ]
ERAE IR T — I RIS 7 a6 2845 540 1]
1) 28 G N e o] 3
15:8 | RW | O0x0a | CS_SETU | & HEHFEER .
P TR P I A S AR B 58— AN I e Jhk v 2 T e
IR R G B
71 N/A | Ox0 RESERVE | reserved
D
0 RW | Ox0 CS_POL O PR

0: A L FERAR AT 2L
1 R R T R

SPI_TRANSPARENT_REMAP address offset: 0x038

Bit R/W | Reset | Name Description

31:25 | N/A | 0x0 RESERVED | reserved

24:0 | RW | Ox0 REMAP_BA | 4zl 28 4b TZ B U5 n B, SPI 15 £ i ik
SE /2 AHB 28 E bk 5% 5 B+ remap_base

e & 34T OR 1B M4 .

WP_HOLD address offset: 0x03C

Bit R/W | Reset | Name Description

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

1 RW | 0x0 HOLD FHRFEA i B spi A
0 RW | Ox0 WP RO 2] spi B

SW_SPI_CFGO0 address offset: 0x040

Bit R/W | Reset | Name Description
30:24 | RW | 0x0 SW_DUMMY_CYCL | %¥akr Bz mi i = 545 B 3 L.
E_CNT
22:16 | RW | Ox0 CMD_P1_BIT_CNT | Spi cmd phase1 f7%{ - cmd phase1 ]

Bk H reg_cmd_datal 2747 5% .
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13:12 | RW | 0x0 CMD_P1 BUS WID | Spicmd phase1 &zkvi /s
TH 0: 1 f;
1: 2 4;
2:4 4,
9:8 RW | 0x0 CMD_P0O_BUS _WID | Spicmd phase0 =265 &
TH 0: 1 f;
1: 2 4;
2:4 4,
6:0 RW | 0x0 CMD_PO_BIT_CNT Spi cmd phas0 fi7%4.
Cmd phase1 ##iEkH T %74
reg_cmd_data0.
SW_SPI_CFG1 address offset: 0x044
Bit R/W | Reset | Name Description
31 RW | 0x0 SW_CFG_EN 1. PR AR
SW_SPI_CFGO0/SW_SPI_CFG1 #i {743
PR E . 3K3) SPI 7412 SPI 4 .
0: #&HI#8 M SPI x4t ifrd 7 5115 B
30:27 | N/A | Ox0 RESERVED reserved
26:24 | RW | Ox0 | BUF_WIDTH_BY | #2535+ $ 2 X 96 7
TES
21:20 | RW | 0x0 SDATA_BUS_WID | SPI #f A & 2k 5 FE
TH 0: 1 47;
1: 2 fi1;
2: 4 ﬁi,
19:0 | RW | 0x0 SDATA_BYTE_C | fi /4 H &ds 1 %k

NT

6.3.6. SFLASH #f+%fEi S

6.3.6.1.3£ ID

M T AT R A 1D, SPI & RI% 8 i ID

A
A2

SRJEINAT B IR [A] 24

71D Gt 32 £0) o Bk, XAMERI a2 0K 2 32 s =148 0. ID
{E ¥4 7F ReadData0 ZF{78eH ] H .

o 1% SPI i A %dE 0 A4S NEL ID A4 (0x9f) ; 1B ICME dr 2 2 de ki = A UL
(MSB) ; At A 0x9f000000 (SPI i 44 1 T ArasfE LB AMERD .
s Y05 SPI AT AT, BARY W T v =32, HiEF s =0, Keep_CS=
0, Chip_select= FrfREHE &M S (410> , Command = Read, £l 1.

A J
° %’fﬁ"

H

ey

et

JESN
HD/Q'\TD °

— MU R B SPI Raw H IR & % A7 8% B

spi_raw_intr_status iz, 55— Ffie £ 42 A8 H kT .
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« M SPI ReadO #if¢#s (fi[23:0D) #HL ID . ¥dR2emiimmbi (MSB) , B
0 fr/eks, PUbmARAL (LSB) 4R% 72 0.

6.3.6.2. TRRAFFH

BLHUIRZS 27 A7 25 i 2 1 DAE KGR ERRELE NIREfE K H, DU B R ERPIRES . SPI
FWAKIEL 8 %, AENAMAIRE 8 AURAE . B, S3ALM T 16 fir. Bk, ik
I A HCK 2 165 B T80 2 0. IRSEISAE LR 0 a7 38 I 8 A7 B rT A .

o BEHBCIRES A4S (0x05) S5 A SPI fr S 0 af4s: 1EICME, drddefeimm

AL (MSB) ;5 [RIEE A 0x05000000 (SPI iy &%l 1 w7 as (R LS P AE D
« 5 SPl a8, 5 LU 4075 : Write the SPI Command Register with the following

details:

o mwmAhiE =16, BRI =0, Keep_CS =0, Chip_select = 75 E[{ith F ik

%5 (lan 0) , Command= Read, Hl 1.
« fy, HEWATM. —MITELE LR SPI Raw H R & F AL K

spi_raw_intr_status {7, 5 —Fk 24 H .

+ M SPIRead0 %57 (fz[7:0]) BEHURAE. Hdi2dZ MSB (FmifRh) HokHizk

1, BPMAL O FFa67E%%s, Kk LSB (RARA L) a2 0.
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6.3.6.3. DMA E#:/E

X1 DMA 544k, — IR A B85 N 2 i A7 SCHF I TR /N 79 88 RAR T 5
B AR S (8 L) B, FTEMH 24 ARG N L 2 J5 BRBE R 5 777 58 .
Rk, BN E R 32 A, HiR TR E N A .

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

ITHRR A2

W] [N A7 R IE B AT e T & o

FIgwAE (BLEN) A 24 AL INAE R il S N\ SPI 74 Data0 i f7#%; iHid

£, & Rikmmis (MSB) Jefefuity; Fik, @i, wiRN/FRRGHIEE 0, NS

A 0x02000000 AT TLIHIFE/T.  (SPI #r4 Datal #5 {7 aefEdAER H A E D o

1t SPI ik 75 /7 &5 1 1 B DMA Ytk

5 SPI fp & aifray, B LN EAE

AN E=32, BT =N (IFHHE) , Keep_CS=0, Chip_select=FT7 it
Frie$gms (Flin0) , Command = Write, Bl 2.

S, HBEmA T —Fh7Ek2Eid Ml SPI Raw IR 25 &7 47 #4% H 1Y

spi_raw_intr_status fi7.. 5 —Fik 2 48 H .

fi I Read-Status-Register fi % KA & [N A7 AT 58 15 AN #RAE

6.3.6.4. DMA &4k

X1 DMA BSEEUERAE, BT DU B — g S U N A7 . Il s a4 (0x03) R BEAE
—EME A (a0 M25P128 S 20 MHz) 5 I 245 2 v 4 FH Pt 2 B Ay 2 (0x0b)
{5 B 2 A 2 ), SPI ML K IE—A 8 7 e B i & F1 24 A7 (1246 N A7 ik s PRI,
o E Y A B AR 32 A AR PR E A A, SPI E ML KIE—AS 8 A TRE
B A A A 24 AL RRSARINAE s FETTARIR a8 s R, INAF R 2 IR B — AN R4 7
o Bk, PR A A 1) a2 AN 40 £,

o FRHE SPII B, F A4 (0x03) B a4 (0x0b) S A SPI iy
LR 0 9174, 24 frlthNAFthbl; il A a2 kmmm A RS (MSB) ;
BRI, ol anan SEINAFE A ah ik /2 0, 845 N 0x0b000000 PAPAT PR L. 4 T 1E
o FOL 4 [R) B A TR 4 O MOSI e A T145:, 5\ 0x00000000 | SPI i &% di 1 271748
HEAT PRO L, XA %2 4.
£ SPI ik 75 /745 1 1 B DMA H btk
5 SPI fp & 2 fEay, B LN RAE R

A= TR SN Ry 32 A7 BRPUE LU g 40 £7, B - =N R D,
Keep_CS=0, Chip_select=r75.0: 7145 (410> , Command = Read,
B 1.

EFf, HBE WA M. —F7E2E g SPI Raw R 24 &7 147 2 1 1Y

spi_raw_intr_status fiZ. 3 —FPik e d AT,

Hm N Z G A7 H DMA H H btk fd 46 4k 2 6 208
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6.4. GPIO

6.4.1. /T

BL1824 HA A LUERR| P E 58000 GPIO. NEEIR T —A /O iy LA 1 Fe A 45
1o

r——— - - - - - - — — = B
) Analog Input Vop
To on-chip < 9 1P l -l- |
peripheral _ Alternate Function Input | on/off |
8 ! on/off |
¢ | Y |
< Read 2 R\ Voo
= | | I
©
g ; | Schmitt trigger | Protection
z — | & | on/off \_ | diode
(0]
write | B [ Imputdiver —__ _ _ _ Vss _ _ 1 VO pin
@ @ e,
g @ '_Output driver Voo L .
2 © | | Protection
& 3 [ P-mos diode
2 | Output | v
8 ss
8 | control |
Read/write | | N-MOS |
— Vss
: Push-pull
From on-chi .’
peripheral P Alternate Function Output |l_ 3@:‘;@?'" or _J|

& 6.8 4z I/0 i O A A E A L5 4G

6.4.2. FERpE

«  BL1824: 19 Ml 1/0 GPIOs (max)

6.4.3. ThREfid

GPIO AT LARC B o At Ehi/ FRHuB, SR . T B 2R 1 B
[E £ AT LU Af ) GPIOX #7843 K5 10,

HEEFMRSIH | A4 VO 31 i EAETELHE, B (GPIO) 31 [
AL AT AR B A ke B D ) LR

*  Input floating

*  Input pull-up

*  Input-pull-down

*  Output open-drain

e Output push-pull

*  Open-drain,pull up
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6.4.3.1. PR T

FITAT s VAR EAT SN R BT RE 0 o LA A R T, 250K i 1 G B OV 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

* Lowlevel
+ Disable trigger

6.4.3.2. i \IL &

/O Bt B A

o FbmH X

o VHE T AR .

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

o R O AR AR LLRIC /O R

NEIEZR T 1O S AL A\ L E -

r Voo L
| on/off T |
g | on |
4 Read S | )/I |
| p— [+
s | N | I Vpp or Vpp_pri!)
[}
o ©
g 2 | Schmitt trigger § | protection
Wit kS = | Wbﬁ\_ | diode
rite 2 =
= » = 5 .
% _‘g — I_iﬂﬂt driver \Y ss J 1/0 pin
3 ° Toutput driver 1 .
= © | | protection
@ = diode
a | / |
3 - . vV
Read/write o | | 88
4+—Pp
I |
Lo 1

6.9 MAKEZ. kL. THEE
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6.4.3.3. KiHE B

2 1/O e Ly AR X

i HH SR AF 1 e
FHREE it 2r AR “0” Wi N-MOS, Ty ar £ 25 Hh i) 17 A 1 Ab
TEPRAS (P-MOS FKIEA LB
HEHAE S B A AR “0” WoE N-MOS, ififi Hh 27 4748 TP (1 1 " ieE P-MOS.

it R e R A A AN AR T

59 _EAAT T L BH AR -

/O JHI_E (0 e BoRAE B N\ A 2 A7 A

Xt N KR A A IR T U ) AR BBOTF IR AR 20T 1 1/0 IR

Xt i HH AR A A X TR B ) R SR AR HESRAR SN B m — IR E A IIMHL

FEJEIEZR T 1O S UL i & -

] r—— - - - — — — = 1
5| | on |
< Read % | )/I |
2 | N | | Vp or Vpp_rr(1)
©
hel . .
e 2 | Schmitt trigger | Protection
W & g | | diode
rite @
— ¥ = 8| —! nputdriver __ __ __ __ _ __ 4 ! IO pin
gl el -
= E Output driver Voo ! )
2 3 | | cF’I"roc:ectlon
“ 5 | ——| P-mo0s | lode
' %— Output Vag
Read/write o | control |
—| N-MOS
| Push-pullor |
Lo Vs Opendrain
& 6.10 iR E
b
6.4.3.4. A THREAC B

2 1/O ity I 45 e B WAL B I
iﬁﬁtH%FPl: EAEH.
% R Al R B N, R 11O B R AR E B (L RV R . it 25 R i 4 B
%ﬁﬁﬁﬂ BOEN—MEEE (0) .
55 bR AN bz H BH A AR A
SR N AR AR U S 2 “07 .
I E R T 1O S U ) e B U0 &
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Analog Input
<

To on-chip
peripheral

< Read

Write

Bit setireset registers

Read/write

From on-chip
peripheral

Input data register

Output data register

Vpp or Vpp fr(1)

I
B
|
|
|

Protection
diode

11O pin

Protection
diode

K 6.11 PSR E

6.4.4. GPIO Z1raeniyt

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 type1 set
0x00044 GPIO_INTBOTHCLR Interrupt type1 clear

0x01000-0x13FC

GPIO_MASKBYTEO

Byte 0 masked access

0x01400-0x17FC

GPIO_MASKBYTE1

Byte 1 masked access

0x01800-0x1BFC

GPIO_MASKBYTEZ2

Byte 2 masked access

0x01c00-0x1FFC

GPIO_MASKBYTE3

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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0x400EO00AQ0 GPIO_ODE_CTRL GPIO open drain control
0x400EO00A8 GPIO_PD_CTRL GPIO pull down control
0x400E00C4 GPIO_DRV_CTRL_0 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 RwW 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 RwW 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 RwW 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

www.bolingic.com

45/125




|

S|OLING

BL1824x {RIFEMEF NS

18:0 RW

0x0

ALTFUNCSET

Alternative function set:
Write

1 Sets the ALTFUNC bit.
0 No effect.

Read back

0 For I/O.

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 RwW 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 0x0 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 | 0x0 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 | Ox0 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 | N/A | N/A N/A

reserved

18:0 RW | 0x0 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

RW

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

INTTYPE1SET address offset: 0x00040

Bit R/W | Reset | Name Description

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

18:0 RW | Ox0 INTTYPE1SET | Interrupt type1 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

INTTYPE1CLR address offset: 0x00044

Bit

R/W

Reset

Name

Description

31:19

N/A

N/A

N/A

reserved

18:0

RwW

0x0

INTTYPE1CLR

Interrupt type1 clear:

Write

1 Clears the interrupt type1 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 | Ox0 N/A reserved
7:0 RW | 0x0 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 | Ox0 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
BYTE1 access, with bits[9:2] of address
value used as enable mask for each bit

MASKBYTE2 address offset: 0x01800-0x01BFC

Bit R/W | Reset | Name Description

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

7:0 RwW 0x0 MASKBYTE2 | 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

MASKBYTES3 address offset: 0x01C00-0x01FFC

Bit R/W | Reset | Name Description

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

7:0 RwW 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
BYTES3 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 | O0x0 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 {RIFEMEF NS

1: Enable
0: Disable

26 RW | 0x0

gpio_pl_up_2m_1

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

25 RW | 0x0

gpio_pl_up_2m_0

GPIO0 2m pull-up resistance enable
1: Enable
0: Disable

24:0 | RW | 0x010

gpio_pu_reg[24:0]

GPI0O[24:0] pull up control, high active

GPIO_ODA_CTRL address offset: 0x0040

Bit | R/W| Reset | Name Description

18:0 | RW | Ox0 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 | Ox0 gpio_ode _reg[18:0] | gpio[18:0] open drain control, high active

GPIO_PD_CTRL address 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 | 0x0

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 bit1.

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

RW

Ox 1 ffffff

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

RwW

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

RwW

Ox1f

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

RW

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

RW

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: 0x400E00cc

Bit

Reset

Name

Description

18:0

RwW

Ox 7 ffff

gpio_drv_ctrl_1[18:0]

GPIOQ driver strength

www.bolingic.com

51/125



LE

soLne BL1824x {RIGFER T R A&
6.5. UART1
6.5.1. T/

UART 52— A g AR A ) B Wi A0x 4% (UARTD o XANAARRF & AMBA 2.0 itk
Mmook (APB) Mt

UART 2 i 447 ML brifE 16550 #EAY BT SRT, 2 A7 a Hdil 25 i) L4 SR A 32 A%
FExt5e, LGN APB E4seBl. UART FIT54hie. iR es (HdlidfEics, DCE)
SERHTHATEE . Bl R (CPU) JEid APB H 25 N UART, JREH N ERATIE g
2| A bt . UART ISR T80, IRk it e (CPUD B2

UART RS HI PR SR AR W™ A& 4% . R UART Jf
— AW S S et HAJUMOLEZA F R T R A T R S BULK S . BERrp IR
RUHR AT LI L 7 1) 2 47 2 SR T2

6.5.2. FERHE

AMBA APB #% 1 su VR Fa £E i 2] AMBA SOC H1sHl
PAF A2 AT B S 4
«  APB ¥R 45 E N 8. 16 £l 32 fiL
N T 51T Ware DMA £ L3R, 340 7 #5M¥ DMA #0155
DMA £z {5 Sk
RIEFHN FIFO PREE A= 16, 32, 64,...,2048
i AN B (pelk A sclk) AN 2 —A (pelk)
FFE IrDA 1.0 SIR B, i i# R =ik 115.2 Kbaud, I H kP RFER ] (585
W BEREE =3/16 X LRI, W IrDA B R R T e E
IrDA 1.0 SIR {R I #ER: WA
BN S GHE S
P R S S, H TR TXORI RX FiEiEm (E8ds I it — 47
T R TG B R A, PRI AT BAT 45t 4
FIFO Vil (T FIFO W) , DAME 3 & v LLS ANFRIL FIFO, 3£ n] LA
BEHURIE FIFO
BAME FIFO RS T 2%
ST AR LA D AT RS, I B QAR R A v s B AL
i 16750 FrifEfr B B fil i =X
IR, {8 Modem il F0 B 2t 4 i D e iU in 421 (IrDA SIR #20R )

EEZ S-S TP
FIBTRFFAF A7 a4 (THRE) kst
IS i

FESRBIL I BB — Ll B S B RE
FAAERC B IR & 17 3%

www.bolingic.com 52/125



EDIELE BL1824x {RIGFER T R A&

31 16550 1T ARERITIRE, Wik FroR:
IR AR R, BInEA TR RS L (5-8) , kKA ERIAL G &
fREF) A A %R (1, 1.5802)
A7 P A SR e N
HATPIR A g A 201 DMA {55
o RSG R
" 4m%E FIFO Ja F/ZEH
AR AT BR PR A, MRS LU AT
BHFR = (BATIBIER) / (16X 73 44%)
A RAM B, RAM Rl (1) /M AE B 5 5
VPR ] g U e AT DR 28 e J 3 %
SRR RTL fRA
BN P AL R G B AL, BT IEE AR

6.5.3. ThaEHid

6.5.3.1.UART(RS232) H4TiE X

o8 UART 55E e 2 [ [ B AT I 2 A D 0, B DL e 8 AT Bdls sh i in i s i iz
GEAGAL A IEAL) RARZRIFAG NG o B FIZ LLAr AT DA A v [R5 o I A 47 Hodle 45
P —— R A A AU LA —— RN — 74T, W N E PR,

One Character

v

«—»Bit Time

Serial Data Sta / Databits )) 58 Parity Stop  y) 1,152
Figure 6.12 BITHIEHRR

A PME AT AR i — NS A B AR A . XA B E S s — MR 2 ), 12
IRz A, PMET UART BERE XS SIS I 1 Bt AT (a7 5 O A IR

UART izl 7 f7ds ( “LINE_CTRL” & f7as) HTIZHl AT PR ket Bl
R MIIERCARAL 2 G K%, WIBARA 0L (LSB) FFif. 2 5= P E R ar, K5
FefF AL, AF AR PG 1 An, 1.5 Arel 2 7.
(LAl SR VAKG T R I KR VAC R VA O S E T VR 1> St o il R I ES 2 L RS
BRI A BN ) o — A ()55 T 16 ANBCRFI Bl D 7 i IREGIS AR EVE,  BRUSARAE
R BN AR AL G, RLIAEALI 8] 14 18] sox Ep AT S A B HEAT R TR M A& 5 1 i D)
PRFIS BhEOE SR, THECRAE T ROFARHE,  BIFE AR 7 F  [BR R A2 5 IRE 16 /N
Frif Bl NIRRT EAT A AT LA AR

www.bolingic.com 53/125



|

— BL1824x {RIN#EHEF N A H
11
sclk I(Ss
baudout_niavisorof 1) | /1 |/ 1\ /N /N /N NS N N
baudout_n(divisorof2) |\ | /| [\ |/ N\ /T S HYANNE
baudout_n(divisor of 3) ] U B

(N-2)clock cycles »
2 clock cycles ) W
1 i

Figure 6.13 W RITHBERES

A

baudout_n(divisor > 3)

BN 16550 SRk I—3 57, $eAit T — ST IE i R 2 1 225 4 5 5 (baudout_n),
DATA) 75 B2 A B I B A B A S IR o BR AT IS B2 1 AR 26 el BR AT NP (sclk Bl7E B
— e Sz pelk) FIBREUAE 2 A7 %% (DLH A1 DLL) ##il. TR T AR BEE T
baudout_n it I 7 &

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

-t 8 -t 16 -t 16 >

Figure 6.14 453t shs EmFE

6.5.3.2.IrDA 1.0 SIR i

LA (DAY 1.0 HRATLLAM (SIR) EASCRHE I ZLAMESHE LN i i
PRV HEAT XU P B #3845 o IrDA 1.0 SIR BAHE 1B RBRF %A 115.2K JF

6.5.3.3. it

B2 )8 HRB0E T UM SR Wik R R AR — AN, St WS UART i 15
ZGntr) o PURARRZRES AT LB IER /788 8 H:

PAR 2l i & S 4

PR

Felbeas s T H

TR ((UE FIFO (TR )

FEMRT RER A as R IF a7 as s (FERT 4 fe THRE szl )
VR Al g U A RS

RS SR TR

www.bolingic.com 54/125



|

S|OLING

BL1824x {RIFEMEF NS

6.5.4. UART ZFfEaemisgt

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 | R/W | Ox0 DLH Divisor Latch (High)
Dependencies: LCR[7] bit=1
R/W | 0x0 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 [ 0x0 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 [ Ox0 SCR Scratchpad Register
0x0020 | R/W | Ox0 LPDLL Low Power Divisor Latch (Low)
Register
0x0024 | R/W | Ox0 LPDLH Low Power Divisor Latch (High)
Register
0x0028 ISO7816_CTRLO | ISO7816 Control Register
(only valid in UART1)
0x002C ISO7816_CTRL1 | ISO7816 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 [ 0x0 SRTS Shadow Request to Send
0x0090 | R/W [ 0x0 SBCR Shadow Break Control Register
0x0094 | R/W [ 0x0 SDMAM Shadow DMA Mode
0x0098 [ R/W | Ox0 SFE Shadow FIFO Enable
0x009C | R/W | Ox0 SRT Shadow RCVR Trigger
0x00A0 | R/W [ 0x0 STET Shadow TX Empty Trigger
0x00A4 | R/W [ 0x0 HTX Halt TX
0x00A8 | W 0x0 DMASA DMA Software Acknowledge
0x00AC-
0x00F0
0x00F4 R Configuration- | CPR Component Parameter Register
dependent
0x00F8 R See the ucv UART Component Version
Releases table
in the AMBA 2
release notes.
O0x00FC 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 (FCRI[0] 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 (FCR[O0] 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

RwW

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 | 0x0 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 | Ox0 N/A reserved

3 RwW | 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 | Ox0 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 RwW | 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

IR address offset: 0x0008

| Bit

‘ R/W ‘ Reset ‘ Name

Description
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31:8 | N/A | 0x0 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 | Ox0 N/A reserved

3:0 R 0x1 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 | NJA | Ox0 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 1

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'.

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'.

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 ad

dress offset: 0x000C

Bit

R/W

Reset

Name

Description

31:8

N/A

0x0

N/A

reserved

7

RwW

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.

RwW

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.

N/A

0x0

N/A

reserved

RW

0x0

EPS

Even Parity Select.If UART_16550_COMPATIBLE ==
NO, then write able only when UART is not busy
(USR][0] 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 1

RW

0x0

PEN

Parity Enable.If UART_16550_COMPATIBLE == NO,
then writeable only when UART is not busy (USR[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

www.bolingic.com

60/125




|

S|OLING

BL1824x {RIFEMEF NS

2

RW

0x0

STOP

Number of stop bits.

If UART_16550_COMPATIBLE == NO, then write
able only when UART is not busy (USR][0] 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 bits
MCR address offset: 0x0010
Bit R/W | Reset | Name | Description
31:7 | N/A | O0x0 N/A reserved
6 RwW | 0x0 SIRE SIR Mode Enable.
0 = disable
1 = enable
5 RwW | 0x0 AFCE | Auto Flow Control Enable.
0 = Auto Flow Control Mode disabled
1 = Auto Flow Control Mode enabled
4 RwW | O0x0 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, out1_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 Output1 (out1_n) output. The value
written to this location is inverted and driven out on
out1_n, thatis:

0 = out1_n de-asserted (logic 1)

1 = out1_n asserted (logic 0)

RwW

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 (MCRI[5]
set to zero), the rts_n signal is set low by
programming MCR[1] (RTS) to a high.In Auto Flow
Control, AFCE_MODE == Enabled and active
(MCR[5] set to one) and FIFOs enable (FCR[0] set to
one), the rts_n output is controlled in the same way,
but is also gated with the receiver FIFO threshold
trigger (rts_n is inactive high when above the
threshold). The rts_n signal is de-asserted when
MCR][1] is set low.

Note that in Loop back mode (MCR[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.

RwW

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, thatis:

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 | 0x0 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]O0] 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 error in RX FIFO

1 =error in RX FIFO

0x1

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.

0x1

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 Bl 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 (Bl) 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
(LSR[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_n input 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_ninputis de-asserted (logic 1)

1 =ri_n input is 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_ninputis 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_n input is asserted (logic 0)

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
MCRJ[3] (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 | NJ/A | Ox0 N/A Reserved and read as zero
7:0 RW | 0x0 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
(USRIO0] 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 | 0x0 N/A reserved
7:0 RW | 0x0 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
(USR[0Q] 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 RwW | 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 TXis done

11:4 | RW | Ox0 sample_dly | sample_dly is used to adjust the sample timing

of SIN
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3 RW | Ox0 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 RW | Ox0 iso7816_en | ISO7816 is enable

1ISO7816_CTRL1 address offset: 0x002C

Bit R/W | Reset | Name Description
31:16 | N/A | Ox0 N/A reserved
158 | 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 | NJA | Ox0 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 (FCRI[O0]
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 | 0x0 N/A Reserved and read as zero

7:0 RwW | 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 (FARI[0] 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[0] 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 (FARJ[0] 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 (FARJ[0] 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 | N/A | 0x0 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

RFNE

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

0x1

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

0x1

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
31:5 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 | Ox0 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 | Ox0 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
(MCRJ[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 (MCR[5] = 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
31:1 N/A | Ox0 N/A reserved
0 RwW | 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 | Ox0 N/A reserved
0 RwW | Ox0 SDMAM | Shadow DMA Mode. This is a shadow register for

the DMA mode bit (FCRI[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 =mode 1
SFE address offset: 0x0098
Bit R/W | Reset | Name Description
31:1 N/A | 0x0 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 RwW 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
(FCRJ3]) = 1. The following trigger levels are

supported:

00 = 1 character in the FIFO
01 = FIFO Y full

10 = FIFO Y full

11 = FIFO 2 less than full

STET address offset: 0x00A0

Bit R/W | Reset | Name Description
31:2 | N/JA | 0x0 N/A reserved
1:0 RwW | 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 Ya full

11 = FIFO Y2 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 | 0x0 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: 0x00A8

Bit R/W | Reset | Name Description
31:1 N/A | Ox0 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: 0x00F4

Bit R/W | Reset | Name Description
31:24 | N/A | 0x0 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 bits
01 =16 bits
10 = 32 bits

11 = reserved

UCV address offset: 0x00F8

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_2A represents the version
notes. 2.01*
CTR address offset: 0x00FC
Bit R/W | Reset Name Description
31.0 |R 0x44570110 | Peripheral ID This register contains the peripherals

identification code.
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BWGe s, MAEEETE RBR aifEash3k45, 5 9 (s £ UART_CTRL 274
rx_bit8_sel 1135453, 7EHEEYGSFET, RBR Ml rx_bit8_sel ffAir A4S, B RIBILTE K.

6.6.2.3. B 3

Mode 2 il Mode 3 Z [a] Mt — X HI7ET, 7E Mode 3 1, AJ LA FH P S e R R A
BUERT A 1 kT8 e R .

7E Mode 3 #5230F, vart fE 8 575 RIEFRRERIZAT, BAT 9 A B A7 AT R FE e 2
& baud_rate ctrl_ 0 %77 %31 baud_rate reg &, A LAEHER 28 1 i, 5%
TIML_CTRL A1 TIMH_CTRL M4 RAE S . Jk4h, 183L(H baud_rate_ctrl_1 277742
i) Baud_rate_sel £, JREZAT LN
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T THR 297855 AN EWE K 5 30 &4 . o_uart_sda 51 % HI3E . o Je kit it
GRAL (URZN 00, SRJE 2 9 it , HA5E 9 7ok H UART_CTRL #7451 tx_bit8_sel
B, ZJEfEsE AL CBREN 1)

i_uart_sda 5| AESE . HEIOTFIAR, uart S57E i_uart_sda 5] AR BT
[0 . FWGERUE, B NEHR T /E RBR A f2as 345, 25 9 s v £ UART_CTRL %1%
1 rx_bit8_sel Hi3kf5 . (EHMGLREF, RBR Fl rx_bit8_sel 7£ 78 2 i fRFF AL .

6.6.2.4. BT 0 0 ZHLEE

FATEED O mORR A 2 AIAE SR 3 42Uk 9 S B I Thae vl T 2 AL PR ESE S

4 UART_CTRL %4751 me_en frwi B, R 48:0F% 9 i (UART_CTRL
HF rx_bit8_sel) N 1 WA AR R R W I, AR AN A B

AT RIRIXR—Thaed T 208G, ML BN mce_en AL E A 1. EWLE ML
bk, W2 QMR E N1, SFETHE ML= AL AR R R 175 5 BT
HIP 28 kR AT Led . Qi SRIUGHS, % F-0k 09 MAE BEZS K5 BRI me_en bri&, FFH ENULR
RIHE LS 9 Ak BN 0 17 k. HAb MACERZRPRFFEAT me_en W E N 1, DUE
AR EALURE R RE R

6.6.3. UARTO/UART2 &HF%

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:Mode1,8-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 | 0x0 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 RW |0x0 | MC_EN

Multiprocessor communication enable
control register

4 RW |0x0 | SRX_EN

Serial reception enable

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

3 RW | O0x0 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 RW | 0x0 | 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 | 0x0 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 | 0x0 RXCINT

Receive interrupt flag

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

It is 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 | 0x0 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 | N/A | Ox0 N/A reserved
UART Reload Register is used for UART
7:0 RW | oxDg | TIML baud rate generation. Only 10 bits are used.

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
ion. Only 10 bi .
7:0 rRW | 0x03 TIMH baud rate generation. Only 10 bits are used

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 | 0x0 N/A reserved
ART I le)(i
0 RW | 0x03 SMOD U baud rate select (baud rate double)(in
mode1 and mode3)

BAUD_RATE_CTRL_0 address offset: 0x0404

Bit R/W | Reset | Name Description
31:8 | N/A | 0x0 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. /T

SPI0 AT DL TARYE EREA B, HARIREEE 1 F s . ALY SPI &4
DA SPI_RDY 5l N FIE (MER AR JFas, B 8 MBI A, TEtIAmE, 8 fridim
it SPI_DO 5ljii#sH:, [Fn; 8 f¥EiEid SPI_DI 51 ji# N, 485 SPI_RDY 5|25 . SPI
FINEEA T LR AR SPI_RDY 51 BIME N XA 5 S, 16 E & LUK 2 |/,
1Z 5] L 0N &

X T IEH 1) OR gy bl D £ 40, %4 T DR 14555 (R FF SPI_RDY &1 (R,
RIEZAFA) o TEARFAIZS NIAE], BT DL ds] SPI_DO 5| I IRSRA  (SRBH/ANIK
3D o AT RV 3L SPI L, FANEUETT U1 SPI_DO 7| Fitil. fEFBAT,
5 N SPI_Write_Data #Ff7 il , f&%i 1 715, MBI, B4t F &, 24 FIFO
fEgefi g EER, 5N SPIO_WDATA ¥ g F A& B s e i . Wik g A 1 i, SPI
WA AR AL R — D R A b . 24 FIFO { R i S BNy, 7R354 FIFO k45t
fEf 7. BRURE FIFO #2005 5 N K% 3% FIFO MR EUE %E. 2415 %] RCVR FIFO fil:
RPEL XMIT FIFO =iy, SPIA#EARA fi A 187

6.7.2. ThEEHR

< Address and data bus >
SPI_CR2 !
{[ TXE | RXNE| ERR 0 o | sso | XM/ RXDM |/
ManIj e | e | AEN| AEN |i
|
% ’—U—!‘—_l - e ———————
Miso L} > Shift Register . ! op1 SR |
A LSBFirst I— CRe \
|
Tx Buffer 1| BSY ‘ OVR ‘ MODF‘ ERR ‘ 0 ‘ 0 ‘ TXE‘ RXNE ‘}
- — - -} ———— e ————————
£t
— 0
. | Communication Pl
| Baud rate control i Y
SCK [ 1« generator A A A A
BR[2:0]
¥ jm-------- F-{--1--1-—-—-1==——=—=--
|
MaStel’ i FII-::T SPE | BR2 | BR1 | BRO | MSTR | CPOL | CPHA
control logic ! 1 SPI CR1
A | BIDI BIDI CRC CRC RX
\ MODE | OE | EN | Next| DT | oNy | M
L
A2 J Y VL

CSN [r‘

6.15 SPI {EF
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6.7.2.1. B2 & SPI MR

FENNLACE H, #4785 5@l SCK 31 A T B F2il. 7£ SPI_CTRL ZFf7ds i
BRG] IME AN 2 R A e A i 2

R BRIEF R RIENEZATEH SPI MHL. BN, FIREES 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

R UL TR E SPI MR
#4E CPOL F1 CPHA £ LLsE SCEE AL R B AT I B 2 (B I DU AR R Rz —. SN T IERA
AL, MBS E & &Hr) CPOL Fl CPHA 1725 LLAR R iR 77 =0 HE & .
ik 3% (CBGRT SPI_CTRL %4785 A7 [20]/I1E, & MSB 1561t & LSB itk ity
TR A A

TEIXAACE S, MOSI 5| 2 Z RSN, 1 MISO 5| B2 Z a4 H .

6.7.2.2. it & SPI F

FEFFECE T, AT LA

HER:
#% SPI_CTL[15:01f K AT eh ks (S0 SPI_CTL % 174%) -
HEFE CPOL F1 CPHA K7Ll E S AL A H AT B 2 [ A U F o6 Rz —
7£ SPI_CTL %174 HECE MSB_FIRST_H £z LA X itk =

FEXFACE F, MOSI 5|2 EdEs i, 11 MISO 5] 2 Hduf N .

6.7.2.3. K& E

NS HSRAE T ARSI, PMETE A SPI B ARIIRE .
Running flag (Run)
MIEAFREP R ER, SR SPIZTESNI.

SPI RDY IN flag (SRI))
XA bR E R EAE 2 M SPI_RDY 5| JHHZEUT) -

SPI RDY OUT flag (SRO)
AR RN EEE B/ @S SPI_RDY 5| LK)

Wait for RDY flag (WFR)
EAFRERRETZE 1 15847 SPI_RDY 2742 Ay i,

Bit Count flag (BC)
YT IEAE S NI -9 AL
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SPI INT flag (SI)
SPI HWRRAES, 5N 1 LLER.

6.7.2.4. F| DMA 47 SPI &R

N T LR EIZAT, SPI F ZER AN T, JF H 203 Rx Zenp X Hh i
BRI Hodle DL it . O T T RdE AL, SPI AT DMA Thfg, SEEL T fal SRR/

VNI

2y SPI_DMACR ZFf7as H IAERE AL B 5 IR, 218K DMA V5ii]. 4053 Ailia) TX il

RX 22 X HF K

6.7.3. SPI Z{Es2msd

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 R/W | 0x0 TX_CLR_FIFO Reset Transmitter FIFO pointers and
Byte counters and Overrun status
28 R/W | 0x0 RX_CLR_FIFO Reset Receiver FIFO pointers and Byte
counters and Overrun status
27:26 | R/W | 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 | 0x0 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 | 0x0 BIDIRECT_DATA_ | 1=Data is written and read on SPI_DO
H pin
0=Data is written on SPI_DO pin, and
read on SPI_DI pin
22 R/W | 0x0 USE_RDY_OUT_ | 1=Master/Slave use SPI_RDY pin as
H bidirect Ready line
0=Master/Slave use SPI_RDY pin as
SPI chip enable
21 R/W | 0x0 INVERT_CLOCK_ | 1=Clock is inverted(low when IDEL)
H 0=Clock is not inverted(high when
IDLE)
20 R/W | 0x0 MSB_FIRST_H 1=MSB is sent/received first
0=LSB is sent/received first
19 R/W | 0x0 SOFT_RESET_H | 1=Soft reset SPI hardware, except setup
registers
0=Allow SPI to run
18 R/W | 0x0 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 | 0x0 MASTER_ENABL | 1: SPI in master mode
E_H 0: SPIlin slave mode
15:0 | R/W | 0x0 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
31:8 |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
SPl interrupt
30:28 | R 0x0 BIT_COUNT Bit count of current byte being
written/read
27 R 0x0 WAIT_FOR_RD | 1=8PI 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 | R'W | Ox0 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 | 0x0 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 | Ox0 TX_EMPTY_INT | This bit enable Transmitter FIFO empty
_EN interrupt
1: enable
0: disable
3 R/W | 0x0 N/A reserved
2 R/W | 0x0 TX_FIFO_OVER | Overrun Error.
RUN Set When transmitter FIFO is full and
shift register contains next character.
1 R/W | Ox0 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 | 0x0 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

SPl_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 Enabile, 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_fullis 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

SPLLT | 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 <= dmatdir,
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 SPl 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 >= dmardIr
+ 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
o_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

k]

SEI S S =R 16 A7 N a3 THEEs Il IE . BN IEIE A AT DAL i B2 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. XER

(AT S o SN T VAN =P -
16 [ v gmAg s Aiias (RVELEIZAT H DME R R 74 T 5088 i Bl 434D
%k 2 AN IEIE:
NIRRT I AE 1)
it EEA (F A B I 48
PWM 724288 (I3 A0 A OX) 55 AR )
SR =
FLA T Ym RS0 DX 8] () BANT (AN e B s U —ANiEiE)
[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 B A il DMA:
BB VAR R, THEER I GEIE AR BN S A ik )
fil R A GHEES RS 47 1E, B EamE I py BN fik & O
LDNE TN
far H LR
SRTETPAN
i%ﬁ%(ﬁi)%ﬂ%ﬁ%%%@%%%ﬁﬁ%ﬁ
fith R S NAE A A A B3 S F e

6.8.3. IhEEIR

6.8.3.1. BEHUER
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Internal Clock(CK_INT)

CK_TIM18 from RCC TRGO To other timers

-
ETRF Trigger > o bAac/ADC

: N ETRP
N ETR J Polarity Selection & Edge Input Controller
TIMx_ETR -
- | Detector & Prescaler Filter
Slave Mode Reset. Enable.
e —————————=———_ [
fTro Controller Up/Down, Count

ITR3 ———————————— P

>
TIEF_ED
TILFPL

Encoder
Interface

u
\’ﬁ AutoReload Register ‘

REP Register

ul
X
U~No

Stop. Clear or Up/Down

CK_PSC
;ﬂ PSC Prescaler ’Lcm'ﬂ*-/- CNT Counter ‘

cctl
cal y I og

« \
o Prescaler IC1PS I Capture/Compare 1 |OCIREF
Register

1 1
| |
ccal ' ccal !

TIMx_CH1
Control TIMx_CH1N
A A o

CIN

u ’—‘—‘
\ca /|"c‘4p5\" Capture/Compare 4 6?4“; o | Output ocd Ll vx cHa
Prescaler Register Control -
A
ETRF

Polarity 8
oo ] ] ) =
" o

K 6.16 iEH EH 23R
~ Fh TR DMA %

H1F

YR BEE, £ U SFAFE, BN 745 1 N e re 21 TAF
R LY

6.8.3.2. B ik #¥

THECER I b a] DL R BUR I e 41k

o EBESBR (CK_INT)

o HRERIER A SMERER N

o HhEBEER 2: SMERfRREIN ETR

« AEBARRAA ETR (ITRX): 8 —ANE I 884E R 53— AN e I S i o3, filtn, 4R
A LARCE I 28 1 A E I 28 2 TS . SEE2MTES I — A e M EEA R
— /B I BRI T S o

N ERET4PIR (CK_INT)

T AR A i 2 2 ) (SMS=000) , #i4 CEN. DIR (fE TIMx_CR1 ZFf7asH)
A UG £ (FF TIMx_EGR ZFf7as) sbrrisiilfs, It H R el AT 8 (UG
PRGN, B ENEE) o —H CEN SN 1, TS 2 i P EBA 8 CKLUINT 34T
iNEz iR
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SR TP IR 1

4 TIMx_SMCR Zrf7asH i) SMS=111 I, eI, TH40es il DLFEZS 2 i A\ 6
A BT BN BRI EEAT U E

TIMx_SMCR
TS[2:0]
ITRx__| OXX | or TI2Fs0RY |
TIFFOr¥ | Encoder
T|1_ED 100 mode
External
TILF Rising THFPL 109 TR ciock
oML fiter — Fdee TI1FP2 - | CK PSC
Detector TI1F_Fa"|ng 1110 5 Externa =
- ETRE | 77 | = relock
mode 2

Internal
clock
mode

ICF[3:0]

TIMx_CCMR1

CK_INT £

Internal clock

TIMx_CCER

ECE | |SMs[2:0]

TIMx_SMCR

6.17 T MR EIESC A

o, EFECE W) G DA B T SN B _E RS IEAT U, TR DL DR

e JEHIITE TIMXx_CCMR1 ZF 725 N\ CC1S="01"RACEi@IE 1, fHHLE T A LA
FIHE.

o JENMEN TIMx_CCMR1 ZFA728H 1K) ICT1F[3:0107 K e B fa N\ JEUE 28 1 Fr 4t 8] (5
AT ELYEP A, 15 IRFF IC1F=0000)

. EILTE TIMX_CCER 271728 H15 A CC1P=0 I CCINP=0 ki # - FHMbE.

s JHIITE TIMXx_SMCR #7285 N SMS=111 KI5 i 23 A0 B A /MBI #h s 1.

.« JBIETE TIMX_SMCR 2778215 A TS=101 Skikd TI1 1E b R4 A8 .

o JEIAE TIMx_CR1 Ff7#sH 5 AN CEN=1 k)3 H T3k

ER: HRMSMSARATMEN, HEEFEE. = T _EHH BT, 8t
H—&K, FHHETIFREHRE.
T _EFHEAITHEES ST o0 Z B RSER R B T T S\ LB R 2 e B B

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

- L . —
\ Write TIF=0

6.18 SMERRTEHRER 1 BYIEHIRT A
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S ERETAP IR 2

LA TIMx_SMCR #r {74 HH 5 A\ ECE=1 R HX i .
THEGR AT AFEAMNER il A AN ETR RS B THEECT VR E T 1L
N EISRAE T A i e A AR A B

or TI2Fjor}
TI1Ftort | Encoder
| mode

External

TRGI clock

mode 1

: ETR |_CK_PSC
ETR pin t 0 Divider |ETRP| Filter ETRE } External
— clock
L1 /1,/2,/4,/8 | {55/downcounter mode 2

Internal
clock

CK_INT#

Internal clock mode

ETPSW ETF[3:0]

TIMx_SMCR TIMx_SMCR TIMx_SMCR

M 6.19 SMERfLE FBMAPLE
filtn, EEE ET RSO 2 A ETR BRI HH4, 4 LU T A%
o HTRXAMEFRRFHEDESS, ¥ ETF[3:0]=0000 5 A TIMx_SMCR %174,
« BN ETPS[1:0]=01 #| TIMx_SMCR 27 7 %53k 15 B 1543 S 2%
o JEIE N ETP=0 | TIMx_SMCR Zif7a5Ki&#: ETR 511 b FHAAS I
« B S A ECE=1 % TIMx_SMCR 77853k J5 FH AN a2,
« B A CEN=1 %] TIMx_CR1 % 1E 83K 5 FH i e .
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6.8.3.3. fIR/LLBLHIE
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TIMx_CCMR1  TIMx_CCER
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| MCU peripheral interface |
A A

16 16
Ll \ J LR |
Capture/compare preload

registers
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Output
Compare transter

Capture compare shadow
ccis1

register

From clock TIMx_CCMR1
reference unit

Capture Comparator
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To main mode
controller
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6.8.3.4.PWM =

ikt 5 ] (PWMD AR v AR —AME 5, HAEEH TIMX_ARR 27748 FME R
5, HZHH TIMx_CCRx Z 7 28 IME HL 32

FEAMEE (B OCx it —> PWMD 7] DUMSZ 63 PWM B, 383 7E TIMx_CCMRx
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6.8.4. TIMER 7728 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 register1

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

0x002c TIM_ARR Timer auto-reload register

0x0030 TIM_RCR Timer reperepetition counter register

0x0034 TIM_CCR1 Timer capture/compare register1

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 RW 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 or
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,

RW

0x0

DIR

Direction
0: Counter used as upcounter
1: Counter used as downcounter

RW

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)

RwW

0x0

URS

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

RwW

0x0

uDIS

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

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

o154

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

RW

0x0

OIS1N

Output Idle state 1 (OC1N output)
0: OC1N=0 after a dead-time when MOE=0
1: OC1N=1 after a dead-time when MOE=0

RW

0x0

OI1S1

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

RW

0x0

TS

TI1 selection
0: The TIM_CH1 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

CCUS

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

RwW

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 RW | 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 | Ox0 ETF External trigger filter
7 RW | Ox0 MSM Master/slave mode
6:4 RW | Ox0 TS Trigger selection
3 N/A | 0x0 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

RW

0x0 COMDE

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

12

RW

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

RwW

0x0 CC1DE

Capture/Compare 1 DMA request enable
0: CC1 DMA request disabled
1: CC1 DMA request enabled

RwW

0x0 UDE

Update DMA request enable
0: Update DMA request disabled
1: Update DMA request enabled

RwW

0x0 BIE

Break interrupt enable
0: Break interrupt disabled
1: Break interrupt enabled

RwW

0x0 TIE

Trigger interrupt enable
0: Trigger interrupt disabled
1: Trigger interrupt enabled

RW

0x0 COMIE

COM interrupt enable
0: COM interrupt disabled
1: COM interrupt enabled

RW

0x0 CC4IE

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

N/A

0x0 N/A

reserved

N/A

0x0 N/A

reserved

RW

0x0 CC1IE

Capture/Compare 1 interrupt enable
0: CC1 interrupt disabled
1: CC1 interrupt enabled

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 RW 0x0 CC10F | Capture/Compare 1 over capture flag
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8 N/A 0x0 N/A reserved

7 RW 0x0 BIF Break interrupt flag

6 RW 0x0 TIF Trigger interrupt flag

5 RW 0x0 COMIF | COM interrupt flag

4 RW 0x0 CC4IF Capture/Compare 4 interrupt flag
3 N/A 0x0 N/A reserved

2 N/A 0x0 N/A reserved

1 RwW 0x0 CC1IF 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

31:8 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

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

7 RwW 0x0 OC1CE | Output Compare 1 clear enable
6:4 RW 0x0 OC1M Output Compare 1 mode

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

1:0 RW 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

74 RW 0x0 IC1F Input capture 1 filter

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

1:0 RW 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 OC4CE | Output Compare 4 clear enable
14:12 | RW 0x0 OC4M Output Compare 4 mode

11 RW 0x0 OC4PE | Output Compare 4 preload enable
10 RW 0x0 OC4FE | 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: 0x001¢ (Input capture mode)

Bit R/W Reset Name Description

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

15:12 | RW 0x0 IC4F Input capture 4 filter

11:10 | RW 0x0 IC4PSC | 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 CC4P Capture/Compare 4 output polarity

12 RwW 0x0 CC4E Capture/Compare 4 output enable

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

3 RwW 0x0 CC1INP | Capture/Compare 1 complementary output
polarity

2 RW 0x0 CC1NE | 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 RW 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 RwW 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 RW 0x0 CCR1 Capture/Compare 1 value
TIM_CCRA4 address offset: 0x0040

Bit R/W Reset | Name Description

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

15:0 RwW 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 RW 0x0 OSSR Off-state selection for Run mode
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10 RW 0x0 (O] Off-state selection for Idle mode
9:8 RW 0x0 LOCK Lock configuration
7:0 RW 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 RW 0x0 DBL DMA burst length
75 N/A 0x0 N/A reserved
4:0 RwW 0x0 DBA DMA base address
TIM_DMAR address offset: 0x004¢
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. OTP
6.9.1. A/
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6.9.2. FERMH
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M OTP BRI B RS EL 7 1) RS 32 A £iis

TR E g X o AR R T

%37/ OXFFFFFFFF. % 32 fii p4mfe %

i@k AHB ML AT OTP A7 Byt ik 47 32 BA Bl A LI 1k 17

otp Hilik: otp f7fik K/ 24k T, Huhikyis A 06000000 # 0x60006ffc; otp 7 /7
%% M\ 0x60100000 %I 0x60100030

Yy A B PO BUR A 16MHZ*32 A7 “F4mfEid B A 200 fofb (4 1 #di) %1 1100
R (40 %)
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6.9.3. IhREHD

6.9.3.1.1EH
AHB master)  AHB masterl
(SP1) (CPU)
g AHB bus e .
AHB slave
slave
IF ctrl controller RAMO
OTP Memaory

[ 6.29 OTP #HIZESHER

6.9.3.2. B {ERE

BLERE:

S EAERA RAM S2E— MRS, JRR X S a g e 2] — M il gmfE A7 6% #5 (OTP
mem)d, EHATIREEAEZ /T, EFIRS FREAL(write_en bit) % &, FFHMAT{ERE
(test_row_en)N 0.

o IERBUIRESTAETN OTP_READY £, #iff OTP &=l kb T st 48R3
« % & RAM Config register /] ram_r_baddr ! ram_r_length £7;
« X # OTP Write Address register;
« }% Write Enable register i% &5 32" h1133_5577 LG H OTP SR ;
« 1) Command register 5 A\ 16’ h5aba;
+ ¥ Execute register B E N 1 LIFSTH G 4
S
o EEWEREmAE, SRR RAMT SRR IR SN OTP WiF, —HTE
HHEENTER, OTP il 255 F- I m] B s IR A
< B
e HL OTP STATUS 174 ELZ| otp_ready 7 FH /A 1;
« ¥4 Write Enable register it & & 32'haabb_ccdd, LIAZEA] OTP SRR,
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AR B -

TEXFHEN T, RAMT 1 2 M (8 #15) , MNF il 0 B bk 7 (75 Hbhb)
Y gmAE 2] OTP fFfif#s )7 bl O Fighhhk 1 AL E .
« 1% OTP_READY f{i, #HZ#| OTP_READY =1;

e« ram_r _baddr=0 , ram_r_length =8§;

« & OTP Write Address register = d'4091;

« & Wirite Enable register = 32’h1133_5577;

« 5 16'h5a5a F|ard w178,

« & Execute register = 1;

& OTP_READY fi. HZ|OTP_READY =1;

« & Write Enable register = 32’haabb_ccdd;

FERE:
FEEERK— M A7 (479 iRl — kM i F it ds (OTP mem) Hi;
ERXFEOL T, — DT IR R OTP fEias M FHitk 1 & (FiHhhbZ 4 2 7) .
< B
o IREFHTFAE OTP_READY, f#ifk OTP #&iil2& READY RZ;
« ¥ OTP Write Address register = 0x4;
« ¥ OTP Write Data register;
« % Write Enable register = 32’h1133_5577 , {#ifit OTP 5 HIHLR;
« 5 16’h0123 #| Command register;
« ¥ Execute register = 1 H#ITFEEHIE;
o BEf
« EREWRIEGAE, R ETERIER OTP (—RMEm I8 fA4ast, X5 OTP
25 1] 2K PO [E] B RS
< B
- i OTP STATUS #7721 % otp_ready=1;
« % Write Enable register = 32’haabb_ccdd 2%1: OTP HHIK;

BU-RE1EH

FEXFEILT, 4 7% 0x0000aa55 K smiE 2] OTP frfitds v ibdik 1 FIALE (575
Hotk & 0x4~0x7) :

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

. %t OTP Write Address register = 0x4;

« & Write Enable register = 32’h1133_5577;
5 16'h01123 Ffiy & % 17-4%;

« & Execute register = 1;

« & OTP_READY f{iHZ#| OTP_READY = 1;

« & Write Enable register = 32’haabb_ccdd;
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IR

B E TR B — A AHB M, 2D T OTP s g, IFHRER
B
XA AHB M3 0 323 AHB R & TR 98k 28RS, 45: SINGLE. INCR. INCR4.
INCR8. INCR16. WRAP4. WRAP8. WRAP16;
SINGLE B Fr 7. EF AT hsize;
BURST i HUY S £ 71 hsize;

Initial margin read FF jl{i(for main array)
Initial margin read FF {lli{ /& T K& 7E CP/FT M BL TS 4k I LRSI B4 HN 1;
*  Soft:
« ¢ OTP_READY f{,#fitx OTP =il RAEHE & IFIRA;
+ % OTP_CFG register RMODE ;
« 5 16’h4567 #| Command register;
- % Execute register =1 FPITFEE ML,
o BEf
«  fERRE] M_CHECK 45, OTP =il # st EMEFIH T H 4k 7, FEAB)
EA B SR 1 ERAETA SR RGN 1 BGLEE R SR, i R
G500, OTP 45l 244 [ml B UL 25K
<
+ 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 7iaRE:

B REFEK OTP fiflas IThAE, BAFr] LUE dy & A A7 a2 OTP {7l ak A VU DI #E
W NERR T RERENH ISR S, TRk OTP 4]
o 2

a/ \\
cm d_stb/________.....- | Power_on | \Cm d_dstb
LN 4
I,' '-\.\ “,

4 Cmdpu/ | ‘\QWd_pu V-
- ~ | | ~— ~
| Standby ) l‘ | ( Deep_Stb |
N 4 ' N e

T cmdpd| \Gmdpu

Cmd_pd\\\\ ).-""7_7"“\-%\ ’/émd_pd

“——{ Power_off j«—

N S/

6.30 OTP A RIHEIRE
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6.9.4. OTP F1Rasmist

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
0x002c | 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 WIR 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 W/R 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 W/R 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;

Note1: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’h0123,0TP_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;

Note1: 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;
ECTEN 1’b0:disable;program is permit;
12 R 1’b0 TEST_R | 1’b1:enable;
OW_EN | 17’bO: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 | 1’b1:enable;
ECTEN | 1’b0:disable;
5:2 R 4’h0 PTM Otp memory operation mode
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’b1:0TP 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 1’b1:enable
1’b0:disable

READ PROTECT CODE address offset: 0x4000+0x28

Bit R/IW 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;

1E ARG B HESE 2 AT, TEAESARAE OTP FER A I 8 e 25 % B —AMEBIE Y pelk S5
HAFAT LA S\ PCLK TIMING CFG EN 2747331 1% & Pclk_soft_set = 1 K% pelk ff)

P

RGP RAESE A, OTP U Al —MasE H PR I 24

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

32MHz 10.6MHz*32bit

64MHz 12.8MHz*32bit

Fastest speed set

Table 6.3 OTP Read Timing Set

OTP HCH FE v] Lt 1 B PCLK I 71 & 77 A7 Al PCLK IRy fic BT i 27 A7 21 21 f K
¥ 16MHz; Pclk_soft_set = 1;

Otp frequency Read speed pclk timing cfg register set
(pclk freq)
16MHz 8MHZz*32bit Pclk16M_soft _h =1 | Pclk16M_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
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6.10. GPADC
6.10.1. &/

BL1824MC % 1 i (R AE I 1073t F B 7 e et (GPADC) o & A BLAE S 1 (.
i) AR TAES

6.10.2. B4

o 10 fEBh LR A, (A 8 A
o EBRACKPER 125k FEAIRD

+ HimiA

o 7 A AR N\ JEIE

o HBEEET)RE

o (WA SR

© FFREERAVEHL: [0.2V,1.3V)

6.10.3. GPADC 7755 m5t

Offset | Reset Name Description
0x002 | 0x145050 DLY_CFG Fit & pd S E]
0x004 | Ox1 ADC_CFGO0 Fris AD 4
0x005 | 0x1F400045 | ADC_CFG1 i B 38 A R0 471 B 1)
0x006 | 0x10800 ADC _CFG2 fic. 5 i TE AT 51
0x008 | 0x0 ADC_SW _TRIG | fii k28

GER
0x00C | Ox0 CH 0 CFG il 0 gpadc_mode_verf and gpadc_bp
0x00D | Ox0 CH_1 CFG il 1 gpadc_mode_verf and gpadc_bp
0x00E [ 0x0 CH_2 CFG JHI1E 2 gpadc_mode_verf and gpadc_bp
0x00F | 0x0 CH_3 CFG JH1E 3 gpadc_mode_verf and gpadc_bp
0x010 | Ox0 CH 4 CFG iHi# 4 gpadc_mode_verf and gpadc_bp
0x011 | Ox0 CH_5 CFG JHI1E 5 gpadc_mode_verf and gpadc_bp
0x012 | Ox0 CH_6_CFG JH1E 6 gpadc_mode_verf and gpadc_bp
0x013 | Ox0 CH 7 CFG iHi# 7 gpadc_mode_verf and gpadc_bp
0x014 | 0xO GAIN_ERR_RE | #3251 Z=HE

G
0x015 | 0x0 VOS_REG vos H#
0x016 | 0x0 VOS_TEMP_R | vos_temp #if:

EG
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0x01C | 0x0 CH_O0_DATA HiE 0 Ade H
0x01D | Ox0 CH_1_DATA iEiE 1 Adc i
0x01E | Ox0 CH_2_DATA iHiE 2 Adc i
0x01F | Ox0 CH_3_DATA HiE 3 Ade
0x020 | Ox0 CH_4_DATA iHiE 4 Adc i
0x021 | Ox0 CH_5_DATA iEiE 5 Adc i
0x022 | 0x0 CH_6_DATA HiE 6 Adc
0x023 | 0x0 CH_7_DATA HiE 7 Ade Ul

www.bolingic.com
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7. BRARYS

71. XFEFETHEE

BL1824 Jv L4 RGUHA WA btk 5.1.

7.2. KW k=g
5 IR LS 43 th BRI R AR SCHL, B 5 IEF 5.1 WELE (PHY) —i2,

Pt T AIRE B S . P SRR SRS el BRI Z LR RS R A (LDOD il HF
REEFEC L LI As . RATas . Bl IR SR L LW E LDO,

7.21. W F 5w EE

BL1824 Bl S R B Gt . SIS B o St — MRS, S B
SO ST SR B AL IRE A 25 4 AR 25 ORI A ROR S (LNA)Y , LNA 771
S, SR GBI R AR . R IR Y T AN S O e 52 (BPF),
F 4072 8 e RV R ) SR, M 5 AN O SRS e (SAR ADCs)
BT, DUBZERCT T B (S S A
7.2.2. BT SRS

BL1824 5 a% R ELEGH I . B33y (5 5 BRI s B b oy M sl ) VCO
A PLL 1y igs b, 220 =2 BRI FTORAS A, i R &M H AT E 5 .

7.2.3. MBLEE

BL1824 Bl 15 i 2 — s B = A 280N B3, 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. EFEH

BLE CHEFMREEHE) Lot —MFE IS 5.4 bl A Al ay, S5l s
A, S THE LI G AR RS AECE I b 3
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7.3.1. FEIRE

o CFRATAWREA O, P, WEE, SMEEE)
o FTEBIERASRE O REdEERD

«  Jn# (AES/CCM)

«  LLERARALEE (CRC, Atk

o BIRBRARHE

o ¥R 32.768kHz MK TIFERE

»  FILTER » BTDEMOD |[m| DETECTOR >
RF TIMING BT LINK
RADIO RECOVERY LAYER

FSK
MODULATION |

A
A

E 7.1 BL1824 BT

7.4. thgE

7.41. BLE Wbl i:as

(LK =3.3V@ 257C]

Parameter Min Typ Max | Unit
RPUE -97 dBm
mAEWRES - 0 dBm
[ A4 T 3 3 R - 6 dB
Ilfi 4 15 i& | F = FO+1MHz - - -18 dB
EH R | F=F0-1MHz - - -23 dB
4 F = FO+2MHz - - 27 | dB
Note:  I"E'=Fo-2MHz i - 23 | dB
P00 e Fovamhz - - 35 | dB
MHz
F = FO-3MHz - - -29 dB
2 7.1 BL1824 BLE B:thlitkAg
7.4.2. BLE R&HLiERE
[THERIE = 3.3V @ 25°C]
Parameter Min Typ Max Unit
118/125
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Parameter Min Typ Max Unit
LZONSIES - 10 - dBm
STV -20 - 10 dBm
ERp BRI ES Ll S 1 dB
ACP F = FO£2MHz - - dBm
Note: F0=2440MHz | F = FO+>3MHz - - dBm
Af1avg maximum modulation 225 250 275 kHz
Af2max maximum modulation 100%
Af2avg/Aflavg 0.84
LES i 4.03 kHz
LSS 4.02 KHz
RER -3.31 KHz
WRER R -3.13 KHz/50us
PIIERER -2.25 KHz
ZIRBERE -43 dBm
=RIERRE - -50 dBm

# 7.2 BL1824 BLE R5HLIH:RE
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8. MAKEHE

VIN_DCSY L4 VBAT

N ouT —lﬂ
ca

Hi GND
T vear - 10uF
2l BOOT
9| UART TX L
2| UART RX 1
o - =
L u1
H2
sl vBAT GPIOB 1 | Gpionanons  GPIOOTIADGOS |16 GPIDT
2 1k GRIOI 2 lgpigpimDcos  GPIOO3MDCD |19 GPIO3 8| 0.0uF
b TMS TCK 3 | apion 14 GPIOZ 1
a ISWCLK  GPIOOZIADGDS [—aGPIDE |
K GHND TM= 4 13 C7)|4.7uF |
1 GRIOSWDIO DvVDD i |
L UE_IT' L’; 5 | GPIOSIUART TX GPIDMBDOT% - |
-U—’?Gﬂomunm_nx vear 11 — Iz
= T XTALIZM N GND (1 AES J:f g
E‘l 3] _L XTAL3ZM_P RF
c3 = [WF P.F
F EL1R24
U3

8.1 BL1824 JE¥E K
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9. HEER

BL1824 ] SOP16 &%l T:

H HHHHHH

SO16 PACKAGE OUTLINE

GAUGE PLANE

I

O

88 000G

I

I

o

4

RECOMMEND LAND PATTERN

e o

NOTE

C

i

o

2‘2 -I- + + + -I— + + + SYMBOLS DIMENSIONS IN MILLIMETERS
l MIN [NOM [ MAX
A 135 [ 160 [ 1.75

1. ALL DIMENSIONS ARE IN MILLMETERS.
2. DIMENSIONS ARE INCLUSIVE OF PLATING.
3. PACKAGE BODY SIZES EXCLUDE MOLD FLLASH AND GATE BURRS.

4. CONTROLLING DIMENSION IS MILLIMETER.
CONVERTED INCH DIMENSIONS ARE NOT NECESSARILY EXACT.
5. PADDLE EXPOSED ON BOTTOM.

r DIMENSIONS IN INCHES

MIN | NOM | MAX
= o e—————

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
B s R T D 80 | — | 10.00 || 0.386 | — 394
El 3.80 | 3.90 | 4.00 |[0.150 | 0.154 | 0.157

e 27 TYP 050TYP

87 E 580 | 6.00 | 620 || 0.228] 0.236 |0.244
I 040 | — | 127 |[0.016 | — [0.050

1] [ 8 0° 8

unitinm
MOLD FLASH AT THE NON-LEAD SIDES SHOULD BE LESS THAN 6MIL EACH.
& 9.1 BL1824 sop16 &
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10. 4AH&IE

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
w1C Write 1 to clear

X0 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

£ 101 RIERMGENEE
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1. SECH

2 RF R
R ik
5] ;A =YINEX" S A IR
BL1824 iFiF-fi ;;Wi%u 44 BL1824 J5t/N ALERUH S 1) %
BL1824 SDK Al 5% [T R H A4 BL1824 FHIC ) i
1M1 SEIRY
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