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Efuse function
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z é % @ 8 Strapping:3'b110
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Dﬂgm = BT_CO & UART
<z TE < = SYS_CTL:0X34[ 0]
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E%qq QE
<000 <
5000 83
~NSO WS ™ 0
0000 00O GPIO function
aooa oo

SYS_CTL: 0x34[31:3]
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VDD_CORE11[3 ‘ 45 VDD_\(CO_PAD
VDD CORE2 2 44 RA_IP
GPI027 SPI CK3 43 RF_IN
GPI1028 SPIL DI 4 42 VDD _TRX PAD
GPIO29 SPI_CS5 41 VDD_PA_PAD
GPIO30 SPIL DC 6 40 RA_OP
GPIO9 ICL_IO7 39 RF_ON
GPIO10 IDA_1O 8 N L662 1 M 38 VDDLIF_PAD
GPIO21 QSPI_CK9 37 ALDO_IN_PAD
GPI022 QSPI_SO 10 36 BGR_REX
GPI1023 QSPI_SI 11 35 VDD33_BGR_PAD
VvDD33 12 34 VDD33_LDO_PAD
GPI1024 QSPI_CS 13 33 AVDD_PLL_PAD
GPIO25| QSPILWP 14 32 DVDD_PLL_PAD
GPI026 [QSPI_HOLD 15 31 DVDD_ADDA PAD
ONNVOOTNOMIOONODOD O
—FrrrrNANNANNNNNANO
0Q8XxExgzozz550
trooo<0R20/%X308
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S35 ~24« ag
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00 00000
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Q 55 JTAG function
= =% SYS_CTL:0x34[ 1]
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-
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5. B IR

5.1 8RB

5.2.5 Bt

(=9 Bt Eiiipa
IPU [ e A
IPD Rz A
I TN

o] i L

[e) ]

P FHL I

G b

A (EDN

NC ARIERE

VDD_CORE1 1 (0] 1.2V LDO output , Bypass with a capacitor as close to the pin
as possible.
VDD_CORE2 2 6] 1.2V LDO output, Bypass with a capacitor as close to the pin a
s possible.
SPI_CK 3 I/0 SPI clock when NL6621M as SPI master, can also be configured
as GPIO
SPI_DI 4 I/0 SPI data in when NL6621M as SPI master, can also be configur
ed as GPIO
SPI_CS 5 /10 SPI chip select when NL6621M as SPI master, can also be conf
igured as GPIO
SPI_DO 6 1’0 SPI data out when NL6621M as SPI master, can also be config
ured as GPIO
ICL 7 /10 I12C clock when NL6621M as 12C master, pull up outside, can a
Iso be configured as GPIO
IDA 8 /10 I2C data when NL6621M as [12C master, pull up outside, can als
o be configured as GPIO
QSPI_CK 9 I/0 QSPI clock when NL6621M as QSPI master, can also be config
ured as GPIO
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QSPI_SO 10 I/0 QSPI data out when NL6621M as QSPI master, can also be co
nfigured as GPIO, strapping pin, see blow description
QSPI_SI 11 I/0 QSPI data input when NL6621M as QSPI master, can also be ¢
onfigured as GPIO
VvDD33 12 P 3.3V power supply for IO interface
QSPI_CS 13 /0 QSPI chip select when NL6621M as QSPI master, can also be
configured as GPIO
QSPI_WP 14 /0 QSPI write protect when NL6621M as QSPI master, can also be
configured as GPIO, strapping, see below description
QSPI_HOLD 15 I/0 QSPI hold when NL6621M as QSPI master, can also be configu
red as GPIO, strapping with QSPI_DO,QSPI_WP as:
{QSPI_HOLD, QSPI_WP, QSPI_DO}
000: load firmware from SDIO/SPI
001, load firmware from i2c EEPROM
010: load firmware from QSPI Flash
011: load firmware from UART
100: SW Debug Mode only when QFN88 Package
101: QSPI flash execution directly
110: efuse burning mode
111: reserved
UART_RX 16 I/0 UART RXD, can also be configured as GPIO
UART _TX 17 I/0 UART TXD, can also be configured as GPIO
VvDD33 18 P 3.3V power supply for IO interface
I2S_SCLK 19 I/0 I12S SCLK, can also be configured as GPIO
I2S_MCLK 20 IO I2S master clock, can also be configured as GPIO
I12S_SDATA 21 I/O I2S DATA, can also be configured as GPIO
2S_RLCLK 22 I/O I2S RI/L clock, can also be configured as GPIO
TXON 23 O TX mode enable digital input ,set high to enable TX
RXON 24 (0] RX mode enable digital input,set high to enable RX
VDD _DIG 25 P 3.3V power supply for Digital 10 post-drive voltage
DLDO _IN 26 P 1.8V supply for AFE-LDQO's
XIN 27 Crystal | 40 MHz crystal oscillator input or external clock input
Input
XOUT 28 Crystal 40 MHz crystal oscillator output
Output
DLDO_OuUT 29 (0] IF-LDO's 1.2V output, Bypass with a capacitor as close to the pi
n as possible.
VDD18_PAD 30 P 1.8V power supply for RF-LDOs'
DVDD_ADDA PAD 31 (0] LDO's output. Bypass with a capacitor as close to the pin as po
ssible.
DVDD_PLL_PAD 32 O LDO's output. Bypass with a capacitor as close to the pin as po
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ssible.

AVDD PLL_PAD 33 o] LDO's output. Bypass with a capacitor as close to the pin as po
ssible.
VDD33_LDO_PAD 34 P 3.3V power supply
VDD33_BGR_PAD 35 P 3.3V power supply
BGR_REX 36 (0] 24Kom resister
ALDO_IN_PAD 37 P 1.8V power supply
VDD_IF_PAD 38 (0] LDO's output. Bypass with a capacitor as close to the pin as po
ssible.
RF_ON 39 O PA's negative output
RF_OP 40 (0] PA's positive output
VDD_PA_PAD 41 P 3.3V power supply
VDD_TRX_PAD 42 o] LDO's output. Bypass with a capacitor as close to the pin as po
ssible.
RF_IN 43 I LNA's negative port input
RF_IP 44 I LNA's positive port input
VDD_VCO_PAD 45 (0] LDO's output. Bypass with a capacitor as close to the pin as po
ssible.
VDD_PRE_PAD 46 (0] LDO's output. Bypass with a capacitor as close to the pin as po
ssible.
SD_DATA3 47 I/0 SDIO data0 pin, can also be configured as GPIO
SD_CMD 48 I/0 SDIO CMD pin, can also be configured as GPIO
VDDPST_SD 49 P 3.3V power supply for SDIO interface
SD_CLK 50 | SDIO CLK pin, can also be configured as GPIO
SD_DATAO 51 I/O SDIO data0 pin, can also be configured as GPIO
SD_DATA1 52 I/O SDIO data1 pin, can also be configured as GPIO
SD_DATA2 53 /10 SDIO data2 pin, can also be configured as GPIO
GPIOO0 54 I/O Multi-function multiplexed pin.

Funciont 1: GPIOO for general purpose |0 usage after system r
eset or power on reset (Default). It can be used as input wake

up signal from host to make the chip recovers from sleeping stat
e.

Function 2: Input pin for strapping register NO_32K_MODE. The
input value (Usually by external pull up/down) before power on

reset or system reset released is latched to register NO_32K_M

ODE at the time when the reset is releasing. After reset release
d, the latched value in register NO_32K_MODE will keep unchan
ged until the next reset happens and the pin is ready for use in
function 1 or function 2.

The register NO_32K_MODE is defined as:
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1’b1: No external 32.768 KHz crystal/ oscillator mode. The
32.768 Khz clock for active clock in sleeping state is generated
by divided clock from 40MHz in this mode. It's the lowest syste
m cost design by saving a 32.768 Khz crystal/ oscillator.

1’b0: External 32.768 KHz crystal/ oscillator mode. The 32.
768 Khz clock for active clock in sleeping state is from external
32.768 Khz crystal/ oscillator. 40 MHz oscillator can be powered
off to achieve the lowest power consumption in sleeping state.

VDD25 55 P 2.5V power supply for EFUSE write;
Normal Condition, this pin is floating
VDD18 56 P 1.8V power supply for LDO
AVDD33 57 P 3.3V power supply for 10
RSTN 58 I Chip reset input pin. Tie this pin HIGH if only use on chip powe
r on reset. Connect this pin to system reset if you want to reset
the chip from other components in the system.
LF_XIN 59 Crystal | 32.768 KHz crystal input or external clock input
Input
LF_XOuT 60 Crystal | 32.768 KHz crystal output
Output
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NOTE : % DETAL A

1, ALL DIMEMSIONS #RE IN mm. ANGLES IN DEGREES ! l

2. COPLANARITY APPUES TO THE EXPOSED PAD AS WELL AS THE TERMINALS. mu TATE ToL:

COPLANARITY SHALL NOT EXCEED 0.08 mm. D““_”‘:“ 60LD VQFN

3. WARPAGE SHALL NOT EXCEED 0.10 mm cm:cnn - 1 S {(7x7 mm/0.4 mm PITCH)

4, PACKAGE LENGTH / PACKAGE WIDTH ARE CONSIDERED AS SPECIAL CHARACTERISTIC. (S) e « oos | PACKAGE OUTLINE DRAWING

5 L/F STOCK# FROOOD (PRF) AFPROVED: /s [DWG NO. | HEV
SARAVUTH S. n BOL-VQFN7x7-POD-001
ORIGINATOR: WE AT IDWe. REF. SCALE '

" PGFNBO-Tx7 - FRO00S.00G KASEMSAN & A LIEEI‘ oF

7. fHE R

71 4L

At H e YR R R O T SR 3.3V .8V i Fib
QFN60EHE ], 3.3VALH A APIn 12, 18, 25, 34, 35, 41, 49, 57384,
QFNGOH 2}, 1.8VALHL & I NPIin 26, 30, 37, 563L44NE

HkPin 557y 2. 5VHERE I, (UXAEXS S Efuseltf, A #EAT2.5VHL, I rR IR JATER OA 75 N
PR
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VDD33 12 P 3.3V power supply for IO interface
VDD33 18 P 3.3V power supply for Digital IO interface
VDD_DIG 25 P 3.3V power supply for Digital IO post-drive voltage
DLDO_IN 26 P 1.8V supply for AFE-LDO's
VDD18_PAD 30 P 1.8V power supply for RF-LDOs'
VDD33_LDO_PAD 34 P 3.3V power supply
VDD33_BGR_PAD 35 P 3.3V power supply
ALDO_IN_PAD 37 P 1.8V power supply
VDD_PA_PAD 41 P 3.3V power supply
VDDPST_SD 49 P 3.3V power supply for SDIO interface
VDD25 55 P 2.5V power supply for efuse write,
vDD18 56 P 1.8V power supply for LDO
AVDD33 57 P 3.3V power supply for 10
7.2.LDO% H S8V B

FE10/1>LDPHai i i I

VDD_CORE1 1 1.2V LDO output , Bypass with a capacitor as clos
e to the pin as possible.
VDD_CORE2 2 1.2V LDO output, Bypass with a capacitor as close
to the pin as possible.
DLDO_OuUT 29 IF-LDO's 1.2V output, Bypass with a capacitor as
close to the pin as possible.
DVDD. ADDA PAD 31 LDO's output. Bypass with a capacitor as close to
the pin as possible.
DVDD_PLL_PAD 32 LDO's output. Bypass with a capacitor as close to
the pin as possible.
AVDD PLL_PAD 33 LDO's output. Bypass with a capacitor as close to
the pin as possible.
VDD _IF_PAD 38 LDO's output. Bypass with a capacitor as close to
the pin as possible.
VDD _TRX_PAD 42 LDO's output. Bypass with a capacitor as close to
the pin as possible.
VDD_VCO_PAD 45 LDO's output. Bypass with a capacitor as close to

the pin as possible.
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VDD _PRE_PAD 46 0] LDO's output. Bypass with a capacitor as close to
the pin as possible.

5. DORETEIR

8.1.SPI Master¥ [

FANE, SPI_CKig @i y20MHz, A% H] LA 3IKHZZ ;
SPI module)& AT Limap 2| QSPIE A, #E47 15 [ QSPIE AL EHE (/b i e 2 . s i Bl
T

, > SPLCK
SPI Module | || — S8
———+——1{ > sPIDO

|
|
|
l
|
S QSPI_CK

—
QSPI Module | QLD

> QSPI TIOLD

8.2.12C Master4Z

S
15 standard mode (0 to 100 kbit/s)
2, fast mode (400 kbit/s)

3, high speed mode (3.4 Mbit/s)

8.3.QSPI Master#

QSPI#iH & Frstandard SPlI mode, Dual SPI mode, Quad SPI mode;
FIRQSPIfR Ep A, vl DABC R A «

MHz 120 60 30 15 7.5 3.75 1.875 0.9375

MHz 80 40 20 10 5 2.5 1.25 0.625
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8.4.UARTH:

NL662 1MUY 2 & FIUART, s 124
SCRER O AR fnp Fr %2 9 40MHZ/16=2.5MHz .

8.5.12S Audio¥:

O WEAER/N 7 PLL, BTEAI2S Audiof% N JCiEIR HEMCLK i i, X AT YK MCLK
Ao

8.6.PWM Audio: 1

PWM Audio# 0, #112S Audiot FA &

8.7.SDIO Device¥

R, A s 25MHzE B iR

R RIE R, A s SOMHzE AR

SRRt A 4bitiE s, YICE1bitEal, 7 E AN 1 SDIOE i -4 s
S ¥ SDIOH I Hi il

Y FrSuspendflIResume

Y SPI Devicet#i=

9. Strapping Pins

9.1. B KR

[ I AT =S 5 H Mystrapping  pinff & #ipin15, pin14, pin10, EI{QSPI
_Hold, QSPI_WP, QSPI_SO}, X =AM v IFEMR + EAr i B hr, & 2 40
eSS AL, BifE L= AVE RN B, ARYEHAE, BUERE a0y 2, Bikmgt R
LI
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Strapping Pins Value
{Pin15, Pin14, Pin10}
={QSPI_Hold,QSPI_WP,QSPI_SO}

000

MSDIO (SDIOt ] TAE{ESPI Slave i) Jin#k
i

001 MI12C EEPROMI#; [ 1

010 MQSPI Flash iz [# 4

011 MUART 0% & £F

100 SW Debug#z FIRemap ¥ 5E 77 ¥ 45 1] h b1k
S5, AR JlinkaE AT F2E T 8RR

101 MQSPI Flash B 4T IRemap  CR i A7 il 2 1) Hu bk
D)

110 EFUSE Program £z

111 N

9.2 R A3 2K B AR =X,

Pin54, BIGPIOO, /& —/Strapping Pin, 7E S0, & F A #Z # 87 It
JHEI AR, P 2 7 7 E AN 11E32.76 8KHz I i

Strapping Pin Value ik

Pin 54=GPIO0

1 ANFEEA AL 32.768KHZ N Bh . BIfd 76385 A
PRARES, 40MHz B, A EESCHT, B34
FEHE Py AT T (1) 32. 76 8KHZ I £

0 FE AN IRE32.768KHZIN 4l 7ES A IEE, 40

MHzI B B AE RIS, R 5 W

0. HiUHE 2 B) RS

10.1.AHBHhE 2 [E]

Yo BRI B ) = MR Strapping Piny {QSPI_HOLD, QSPI_WP, QSPI_DO}

F 1k BR SR
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CODE
ROM

Strapping Pins

100/101

g RO

Strapping Pins=
100 (SW Debu

Strapping Pins=
101
(QSPI Flash®
AT

0x0000_0000

0x0007_0000

0x0100_0000

64KB

CODE
SRAM

0x0001_0000

0x0000_0000

0x0101_0000

192KB

CODE
SRAMO

0x0008_0000

0x0108_0000

96KB

External QSPI FI
ash

0x0100_0000

0x0000_0000

Flash
Size

BUF
SRAM1

0x2000_0000

96KB

BUF
SRAM2

0x2004_0000

64KB

APB
bridge 0

0x4000_0000

256KB

APB
bridge 1

0x4004_0000

256KB

MAC
AHB
Slave0

0x4008_0000

128KB

MAC
AHB
Slave1

0x400a_0000

128KB

SDIO
AHB
Slave

0x400c_0000

256KB

PMU
AHB
Slave

0x4010_0000

156KB

QSPI
reg

0x4014_0000

256KB

GDMA
reg

0x4018_0000

256KB

10.2. APBHbL L2 [H]

Block

| Base address

Size
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APB Bridge 0

SPI 0x4000_0000 1KB
Timers 0x4000_1000 1KB
PHY APB 0x4000_2000 8KB
Watch dog 0 0x4000_4000 1KB
12C 0x4000_5000 1KB
Iq_calitration 0x4000_6000 1KB
Rf_spi 0x4000_7000 1KB
PWM 0x4000_9000 1KB
APB Bridge 1

GPIO 0x4004_0000 1KB
UART 0x4004_1000 1KB
Effuse 0x4004_2000 1KB
28 (I12S & PWM audio) 0x4004_3000 1KB

1. SDIOZ % (0x400C_0000)

11.1 SDIOFFaititiEZE =

Signal Registers

0x00 Control Register

0x04 Command Register

0x08 Argument Register

0x0C Block Count Register

0x10 DMA1 Address Register

0x14 DMA1 Control Register

0x18 DMA2 Address Register

0x1C DMA2 Control Register

0x20 Erase Write Block Start Register
0x24 Erase Write Block End Register
0x28 Password Length Register
0x2C Secure Block Count Register
0x30 Reserved for future use
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0x34

Reserved for future use

0x38 Reserved for future use

0x3C Interrupt Status Register

0x40 Interrupt Status Enable Register
0x44 Interrupt Signal Enable Register
0x48 Card Address Register

0x4C Card Data Register

0x50 IOREADY Register

0x54 Function1 Control Register

0x58 Function2 Control Register

0x5C SDIO CCCR Control Register
0x60-0x7C SDIO FBRx Control Registers
0x80 Card Size Register

0x84 Card OCR Register

0x88 Control2 Register

0x90 Function3 Control Register

0x94 Function4 Control Register

0x98 Function5 Control Register

0x9C Interrupt Status2 Register

0xA0 Interrupt Status Enable2 Register
OxA4 Interrupt Signal Enable2 Register
0x8C-0xFF Reserved for future use

0x100 CARD_REVISION_REG

0x104 CARD_FW_STATUSO_REG/CARD_FW_STATUS1_REG
0x108 CARD_STATUS_REG

0x10C HOST_F1_RD_BASE_0/ HOST_F1_RD_BASE_1
0x110 WR_BITMAP

0x114 HOST_PWR_CTRL

0x118 RD_LEN_P1

0x11C RD_LEN_P2

0x120 RD_LEN_P3

0x124~ Reserved for future use

11.2SDIOF 25 Ui B

11.2.1 Control Register

Control register(0x00)

Register
Field

Offset

Access Default Description

Value
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Program
Done

RWAC

17 b0

The processor sets this bit after compl
etion ofProgramming / Erase Operation
/ CMD43 /| CMD20Interrupt.

Reserved

Rsvd

17 bo0

Reserved for future.

Card Init
Done

RWAC

177 b0

On Program Start Interrupt, the proces
sor will start programming the CSR an
d SD/MMC/SDIO card registers. Proce
ssor set this bit to 1, once it is done
with the Initialization.

1 - Card is ready to Operate

0 - Card is busy

This bit reflects in bit31 of CMD1 and
ACMDA41 response.

Note Device Controller clear this bit o
n soft reset.

Address
Out of
Range

RWAC

177 b0

This bit reflects in Card Status Regist
er.

1 - A multiple block or stream read/wri
te operation is

(although started in a valid address) a
ttempting to read or write beyond the
card capacity

0 - No Error

Note: The Processor set this bit, only
for infinite or stream transfers. Address
out of range for R type is handled in
side the controller.

Address
Misalign

RWAC

17 bo0

This bit reflects in Card Status Regist
er.

1 - A multiple block read/write operatio
n (although started with a valid addres
s/blocklength combination) is attemptin
g to read or write a data block which
does not align with the physical blocks
of the card.

0 - No Error

Note: Address Misalign for R type is h
andled inside the controller. For SD C
onfiguration, the alignment is always d
one based on 512 byte blocks, regardl
ess of the CSD values, whereas for
MMC, Read Operation, the alignment i
s based on READ_BL_LEN value and
similarly for MMC write operation, the
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alignment is based on WRITE_BL_LE

N value.
rpmb_dis_ 5 RW 177 b0 1 - Set this bit when CMD6 (switch)
en is received by the firmware set to PA

RTITION_ACCESS

0 - Clear this bit when CMD6 (switch)
is received by the firmware to clear t
he PARTITION_ACCESS The SDMMC
SDIODevice Controller will consider on
ly class0/2/4 commands and the rest
of the commands are treated as invali

d
Erase 6 RWAC 17 b 0 | This bit reflects in Card Status Regist
Param er. .
1 - An invalid selection of erase group
s for erase
occurred.
0 - No Error
Card ECC 7 RWAC 17 b 0 | This bit reflects in Card Status Regist
Failed er.

1 - Card internal ECC was applied bu
t failed to correct the data

0 - No Error
CC Error 8 RWAC 1’ b 0 | This bit reflects in Card Status Regist
er.

1 - A card error occurred, which is no
t related to the host command.
0 - No Error

Error 9 RWAC 17 b 0 | This bit reflects in Card Status Regist
er. A generic card error related to the
(and detected during) execution of the
last host command (e.g. read or writ

e failures).

0 - No Error
MMC_IRQ 10 RWAC 17 b 0 | This bit is used in MMC Interrupt Mod
_Trigger e. Whenever this bit is set, the PE-S

MID Device Controller will send its res
ponse to the host. .

Note: The device controller will send t
he response only in Interrupt mode. T
he device controller will ignore the M
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MC_IRQ_Trigger events in other state
S.

CMD_Data
_Output_E
dge

11

RW

17 b0

Command and Data Output Edge:

The SD/MMC/SDIO Device controller d
rive the data and cmd lines based on
this bit.

0 - Drive the Command and Data lin
e at the falling edge of SD/MMC/SDIO
clock

1 - Drive the Command and Data lin
e at the Rising edge of SD/MMC/SDI
O clock

CMD32_C
MD33_Ena
ble

12

RW

17 b0

0 - Disabled. The SD/MMC/SDIO De
vice Controller consider cmd32/cmd33
as illegal command.

1 - Enabled. The SD/MMC/SDIO Dev
ice Controller

accept the Erase sequence with cmd3
2 and cmd33.

In other words, Host can issue both E
rase sequences

1. CMD35, CMD36, CMD38

2. CMD32, CMD33, CMD38.

Note: This field is applicable only to
MMC mode. This is mainly to compati
ble with MMC3.31 spec.

Boot
Sequence
Support

13

RW

17 b0

0 - Boot Sequence is not supported.
1 - Boot Sequence is supported.

Switch
Error

14

RWAC

17 b0

0 - No Switch Error

1 - Switch Error

This bit reflects in card status register.
The response type is “X” . The Proc
essor has to set this bit, whenever th
ere is a switch error, including data wi
dth setting

Boot_ACK

15

RW

0 - No Boot Ack
1 - Send Boot Ack

WP_Violati
on

16

RWAC

17 bo0

- No WP Violation
- WP Violation

WP_Erase
_Skip

17

RWAC

17 bo0

No WP Erase Skip
- WP Erase Skip

CID_CSD_
Overwrite

18

RWAC

17 bo0

- No CID/CSD Overwrite Error
- CID/CSD Overwrite Error

- O~ O|—=~ O
|
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AKE_Seq_ 19 RWAC 177 b0 |0 - No AKE Sequence Error

Error 1 - AKE Sequence Error

Card_ECC 20 RwW 177 b0 |0 - ECC Enabled

_Disabled 1 - ECC Disabled

Stream 23:21 RwW 3’ b 10 | 000 - 32Bytes

Threshold 0 001 - 64Bytes

Size 010 - 128Bytes
011 - 256Bytes
100 - 512Bytes
101 - 1KBytes
110 - 2KBytes
111 - Reserved for Future Use
The Internal DMA engine uses this thr
eshold value to do Stream write or Str
eam read operations with the system
memory. Instead of waiting for a block
size amount of space or data (Read o
r Write operation), the internal dma en
gine wait for stream threshold amount
of space or data or end of transactio
n for Stream read or write operations.

Permanent 24 RW 177 b0 0 - The card is not permanently Writ

Write e protected

Protect 1 - The card is permanently write pr
otected
This field is required for internal lock
unlock logic.

Temporary 25 RW 177 b0 0 - The card is not Temporary Write

Write protected

Protect 1 - The card is Temporary write prot
ected
This field is required for internal lock
unlock logic

WP 26 RW 77 b0 |0 - WP Commands are Disabled.

Commands 1 - WP Commands are Enabled

Enabled

ALLOW_A 27 RW 177 b0 This bit determines whether to allow A

KE KE commands or not. The Processor
set this bit after both GET_MKB and
GET_MID were executed. The Controll
er clear this bit after power on reset o
r cmdO soft reset.
1- Allow AKE commands (ACMD45-48)
0 - Ignore (ACMD45 - 48) command
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s and treat as illegal commands.

SECURED
_MODE

28

RW

17 bo0

This bit determines whether to allow p
rotected area access commands (ACM
D18, ACMD25, ACMD26 ACMD38, an
d ACMDA49) or not. Processor set this
bit after successful AKE sequence. Th
e Controller clear this bit after ACMD4
5, ACMD46, ACMD47, ACMD18, ACM
D25, ACMD26, ACMD38, or ACMD49

1 - Allow protected area access com
mands(ACMD18, ACMD25, ACMD?26,
ACMD38, ACMDA49)

0 - Ignore protected area access co
mmands and treat as lllegal command
S.

AKE_SEQ
_OK

29

RW

17 b0

The Processor set this bit after AKE
was successful upto ACMD47. The co
ntroller clears this bit, when SECURE
D_MODE is cleared.

1 - AKE sequence is ok

0 - AKE sequence is not ok.

The controller set AKE_SEQ_ERROR i
n the R1 response of the next ACMD
48 if AKE_SEQ_OK is cleared. If AKE
_SEQ_OK is set, then the Controller
clear AKE_SEQ_ERROR in the R1 res
ponse of the next ACMDA48.

assd_dis_e
n

30

RW

17 b0

0 - ASSD Commands are Disabled.
1 - ASSD Commands are Enabled

boot _data_
rdy

31

RW

17 b0

0-Boot data is not ready from Firmwar
e
1-Boot data is ready from Firmware

11.2.2 Command Register

Command register (0x04)

Register Offset Acces Default Description
Field value
Application |O ROC 17 b0 |1 - Current command is an Applicati
on Command
0 - Not an Application Command.
Block Size 12:1 ROC 12’ b 0 | This field denotes the size of the data
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block.
12’ d 0 - Reserved
12 d 1 - 1 Byte
12 d 2 - 2 Bytes
Command 18:13 ROC 6’ b 0 | This field denotes the Index of the Cu
Index rrent command
Current 20:19 ROC 22’b0 Denotes the current Bus Width
Bus Width 00 - 1 Bit
01 - 4 Bits
10 - 8 Bits
11 - Reserved
Current 23:21 ROC 3b 0 Defines the Speed Class Control Bits
Speed 0000b: Start Recording
0001b: Create DIR
0010b: Reserved for Future Use
0011b: Reserved for Future Use
0100b: Update CI
Others: Reserved
Card state 27:24 ROC 4 b0 Defines the current state of the Contro
ller.
0 = Idle
1 = Ready
2 = Ident
3 = Stby
4 = Tran
5 = Data
6 = Rcev
7 = Prg
8 = Dis
9 = Btst (Applicable only for MMC Ca
rd)
10 = Slp (Applicable only for MMC Ca
rd)
11 -15 = reserved
Erase 28 ROC 177 b0 Erase Sequence
Sequence This bit reflects the Host Erase seque
nce
0 - Erase Sequence with CMD32, C
MD33, CMD38 has occurred
1 - Erase Sequence with CMD35, C
MD36, CMD38 has occurred.
Reserved 31:29 Rsvd 4 b0 Reserved for Future Use
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11.2.3 Argument Register

Argument register (0x08)

Register Offset Acces Default Description

Field S value

Argument 31:0 ROC 32’ b 0 | This field denotes the 32bit argument
of SD/MMC/SDIO command

11.2.4 Block Count Register

Block Count Register (0x0C)

Register Offset Access | Default Description

Field Value

Block 31:0 ROC 32’ b 0 | This regiser should be accessed only
Count when no transaction is executing. Duri

ng data transfer, read operations on th
is register may return an invalid value
and write operations are ignored.

32’ d 0 - Block count is 0

32’ d 1 - Block Count is 1.

32’ d 2 - Block Count is 2

Incase of Infinite transfer, the block co
unt is initialized to 32 h FFFF_FFFF.
So with posede SMID controller, 32’
h FFFF_FFFF blocks can be transferrr
ed in single write or read command.
Note : When SMID_SD VER_SEL is s
et to SD2.0 and on read by the FIRM
WARE will get 32'hFFFF_FFFF only.

Note:

Read Operation [Host Device]:

On receiving the read start interrupt, the processor has to read this Block Count registe
r to find

the number of blocks host is going to read from system memory. In case of Data crc
error / Data end bit error), Host may send an abort command in the middle of a data
tranasction. The

PESMID controller will assert Func_crc_end error interrupt in cases of error transactions.
On
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receiving this func_crc_end error interrupt, the processor willl read the block count regis
ter, to find the exact number of blocks read from system memory. Incase of infinite tra
nsfers, i.e. Block count is initialized with 32’h FFFF_FFFF, the processor wait for transa
ction complete interrupt and then it will read the block count register to find the exact
number of blocks read from system memory.

Write Operation [Host Device]:

On receiving the write start interrupt, the processor can read the Block Count register t
o find the number of blocks host intend to write. The processor can use this informatio
n for memory

allocation. In order to know the actual number of blocks got transferred to system mem
ory, the processor will read this block count register at the end of the transaction. i.e.
wait till transfer complete interrupt for normal or infinite transfers or fun_crc_end error in
terrupt for error transactions.

11.2.5 DMA1 Address Register

DMA1 Address Register (0x10)

Register Offset Access | Default Description

Field Value

DMA1 31:0 RW 32’ b 0 | 32bit DMA1 Address Register
Address

Register

11.2.6 DMA1 Control Register

DMA1 Control Register (0x14)

Register Offset Access | Default Description

Field Value

DMA1 0 RWAC 177 b0 1 - DMA1 Address register and DMA

Address 1 Buffer Size is valid

Valid 0 - DMA1 Address register and DMA
1 Buffer Size is not valid

DMA1 Buffer 3:1 RW 3’ b 0 | DMA1 Buffer Size

Size 000b 4K bytes (Detects A11 carry out)

001b 8K bytes (Detects A12 carry out)
010b 16K Bytes (Detects A13 carry ou
t)
011b 32K Bytes (Detects A14 carry ou
t)
100b 64K bytes (Detects A15 carry ou

t)
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101b 128K Bytes (Detects A16 carry o
ut)
110b 256K Bytes (Detects A17 carry o
ut)
111b 512K Bytes (Detects A18 carry o
ut)

Reserved

31:4

Rsvd

28" b O

Reserved for Future Use

11.2.7 DMAZ2 Address Register

DMA2 Address Register (0x18)

Register Offset Access | Default Description

Field Value

DMA2 31:0 RW 32’ b 0 | 32bit DMA2 Address Register
Address

Register

11.2.8 DMA2 Control Register

Control Register (0x1C)

Register Offset Access | Default Description

Field Value

DMA2 0 RWAC 177 b0 1 - DMA2 Address register and DMA

Address 2 Buffer Size is valid

Valid 0 - DMA2 Address register and DMA
2 Buffer Size is not valid

DMA2 Buffer 3:1 RW 3’ b 0 | DMA2 Buffer Size

Size 000b 4K bytes (Detects A11 carry out)

001b 8K bytes (Detects A12 carry out)
010b 16K Bytes (Detects A13 carry ou
t)
011b 32K Bytes (Detects A14 carry ou
t)
100b 64K bytes (Detects A15 carry ou
t)
101b 128K Bytes (Detects A16 carry o
ut)
110b 256K Bytes (Detects A17 carry o
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ut)
111b 512K Bytes (Detects A18 carry o
ut)

Reserved

31:4

Rsvd

28" b O

Reserved for Future Use

Note: The current PE-SMID supports only DMA1 address register and DMA2 register is kept for

future purpose.

11.2.9 Erase Write Block Start Register

Erase Write Block Start Register (0x20)

Register Offset Access | Default Description

Field Value

Erase Write 31:0 ROC 32’ b 0 | This field denotes the Starting Write B
Block Start lock Address for Erase Operation.

11.2.10 Erase Write Block End Register

Erase Write Block End Register (0x24)

Register Offset Access | Default Description

Field Value

Erase Write 31:0 ROC 32’ b 0 | This field denotes the End Write Block
Block End Address for Erase Operation.

11.2.11 Password Length Register

Password Length Register (0x28)

Register Offset Offset A | Default Description
Field ccess Value
PWDS LEN 7:0 RW 8 b0 | PWDS_LEN:

This field denotes the length of the pa
ssword in Bytes

0 - No password

1 - Password is 1Byte length

2 - Password is 2Bytes length

The processor should program this fiel
d only during Card initialization. The ¢
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ontroller lock state is determined by th
is field. The controller will be in locke
d state, if this field has a non-zero
value. Similarly the controller will be in
unlocked state, if the processor progr
ams a zero value to this field.

The Processor should first program th
e Password fields in Register RAM th
en the PWD_LEN during card initilizati
on to determine the lock state of the

controller.
Disable Lock 8 RwW 17 b0 0 - Lock Unlock Feature /is Disabled.
Unlock 1 - Lock Unlock Feature is Enabled.
Note: CMD42 will.be treated as illegal
command,

if the lock unlock feature is disabled.

Reserved 319 Rsvd 23’ b 0 | Reserved for Future Use

11.2.12 Secure Block Count Register

Secure Block Count Register (0x2C)

Register Offset Access | Default Description
Field Value

Secure 7:0 RwW 8" b 0 | Secure Block count:

Block Count This field denotes the block count valu
e for

1.ACMD18

2.ACMD25

3.ACMD26.

4.CMD50

5.CMD57

On receiving the Write or Read Start i
nterrupt, the processor has to read th
e Command Register and confirm the
above mentioned commands. Then the
processor will program the block cou
nt in this field and clear the write / re
ad start interrupt. The PE-SMID Devic
e controller will use this block count v
alue for the above mentioned comman
ds.

Note: The processor will get this block
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count info from ACMD45 / CMD35.
ACMD18/ACMD25/ACMD26 use ACMD
45 and similarly CMD50 and CMD57
uses CMD35 for the block count info.

Reserved

31:8

Rsvd

24 b0

Reserved for Future Use

11.2.13 Interrupt Status Register

Interrupt Status Register (0x3C)

Register Field Offset Access | Default Descrioption

Value
Transfer 0 RwW1C 177 b0 For Write operation, the SDMMCSDIO
Complete Device Controller asserts the interrupt
Interrupt after sending last byte of the last data

block in system bus. For Read Oper
ation, the SDMMCSDIODevice Controll
er asserts this interrupt, after sending
last byte of the last data block in SD/
MMC/SDIO bus. The PE-SMID Device
controller will determine the last block
based on one of these conditions.
1.Whenever the local block count regis
ter value

reaches the value zero

2.0n receiving the abort command
Busy after last block for Write Oper
ations:

The Busy in dataO line behavior differ
s, based on wr_last_blk_busy bit in co
ntrol register. If wr_last blk_busy is set
to 1, then the SDMMCSDIODevice C
ontroller will pull the dataO line low aft
er the last data block. The data0O line
will be pulled high only when process
or sets program_done bit to 1 in contr
ol register. In other case, if wr_last_bl
k_busy is set to 0, then the SDMMCS
DIODevice Controller will pull the data
0 line low after the last data block. Th
e dataO line will be pulled high immed
iately after transferring the last byte of
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last data block in system bus.

DMA1 RwW1C 17 b 0 | Asserted high for both Write and Rea

Interrupt d operation on every page buffer boun
dary for DMA1.

SLEEP / RwW1C 177 b0 SDMMCSDIODevice Controller will ass

AWAKE ert this interrupt, whenever host sets t

Interrupt he SLEEP/AWAKE bit for CMD5 in M
MC mode. SDMMCSDIODevice Contro
ller Drives busy on DATAQO line and wi
Il deassert the busy when the Firmwar
e set the Program Done bit in Control
Register SDMMCSDIODevice Controlle
r will ignore the argument in CMD5 w
hen busy is driven in SLEEP state

Write Start RwW1C 17 b 0 | Asserted high, whenever there is a ne

Interrupt w write command with data transfer fr
om SD/MMC/SDIO Bus.

Read Start RwW1C 17 b 0 | Asserted high, whenever there is a ne

Interrupt w read command with data transfer fr
om SD/MMC/SDIO Bus.

Password Set RwW1C 177 b 0 | SDMMCSDIODevice Controller will ass

Interrupt ert this interrupt, whenever host sets t
he password for the card.

Password RwW1C 17 b 0 | SDMMCSDIODevice Controller will ass

Reset ert this interrupt, whenever host resets

Interrupt the password for the card.

Lock Card RwW1C 17 b 0 | SDMMCSDIODevice Controller will ass

Interrupt ert this interrupt, whenever host locks
the card.

Unlock Card RwW1C 17 b 0 | SDMMCSDIODevice Controller will ass

Interrupt ert this interrupt, whenever host unlock
s the card.

Force Erase RwW1C 17 b 0 | SDMMCSDIODevice Controller will ass

Interrupt

ert this interrupt, whenever host initiate
s a Force Erase sequence. On receivi
ng the interrupt, the Processor has to
clear the temporary write protect (if it i
s already set) in CSD register, through
card address and card data register.
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The device controller will locally clear
the
password contents.

Erase
Interrupt

10

RwW1C

This interrupt will get asserted, whene
ver Host sends an Erase Command.
On receiving this Interrupt, the process
or has to get the Erase Start Address
register and Ease End Address Regis
ter from SDMMCSDIOCSR registers a
nd then do an Erase operation for the
specified block address. Once Erase
operation is done, the processor has t
o set a bit called “program done” i
n Control register. The PE-SMID Devic
e Controller will pull the data0 line low
(Busy) after asserting the Erase Interr
upt. The dataO line will be pulled high,
only when processor sets the progra
m done bit in control register.

CMD11
Interrupt

11

RwW1C

Command 11 Voltage switch Interrupt.

Device Controlller assert this interrupt,

whenever host issues cmd11 in SD an
d SDIO mode. On receiving this interr
upt the processor has to switch on th
e system clock and wait for cmd11 cl
ock stop interrupt. On receiving this In
terrupt, the card will start the voltage

switching process. Host keeps SDCLK
low for 5ms and within this period, th
e card has to complete the voltage s
witching process. After 5ms, Host start
s providing SDCLK at 1.8V. The devic
e controller detects the SD clock and

assert cmd11 clock start interrupt to th
€ processor.

CMDO0/CMD5
2 Soft Reset

12

RW1C

Soft Reset. Asserted, whenever SDMM
CSDIOcommand receives a CMDO/CM
D52 Soft reset in SD/MMC/SDIO bus.

CMD6-Check
Done
Interrupt

13

RW1C

17 bo0
177 b0
17 b0
17 b0

PE-SMID Controller will assert this inte
rrupt for SD, eSD and MMC CMD6. O
n receiving this interrupt, the processo
r will read the Argument register to fin
d CMD6 Argument from the Host.
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CMD6-Switch
Done
Interrupt

14

RwW1C

17 b0

PE-SMID Controller will assert this inte
rrupt for SD, eSD CMD6 Switch Funct
ion and MMC CMDG6. On receiving thi
s interrupt, the processor will read the
Argument register to find CMD6 Argu
ment from the Host. The CMD6 behav
iour slightly differs between

SD/eSD and MMC

SD/eSD:

CMD6 is a data transaction command.
Apart from this Switch Interrupt, the
PE-SMID device controller will also as
sert read start interrupt to the Process
or, inorder to read a block of data fro
m system memory. This Interrupt may
be a redundant one for SD/eSD CMD
6. PE-SMID device controller handle t
he following by decoding the SD/eSD
CMD6 Argument

1.DDR Mode

2.UHS Speed

Note: Through ACMDG6, Host will chan
ge the data width.

MMC:

CMDG6 is an addressed command. Bas
ed on the Argument value, the proces
sor has to update the extended CSD
via Card Address and Card Data Regi
sters. PE-SMID device controller handl
e the following by decoding the MMC
CMD6 Argument

1.Data Width Switching (1/4/8)

2.DDR Mode

Program CSD
Interrupt

15

RwW1C

17 bo0

Asserted whenever Host updates the
programmable bits in the CSD. On rec
eiving this Interrupt, the processor will
read the CSD contents through Card
Address and Card Data Registers (Indi
rect addressing)

ACMD23
Interrupt

16

RwW1C

17 b0

This interrupt will get asserted, whene
ver Host sends ACMD23. On receiving
this Interrupt, the processor has to re
ad the Argument register, to find numb
er of blocks to be pre-erased before
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writing.

CMD20 17 RwW1C 17 b 0 | This interrupt will get asserted, whene
Interrupt ver Host sends CMD20 (SD Speed CI
ass Control). On receiving this Interrup
t, the processor has to read the Argu
ment register, to find the Speed Class
Control info. The PE-SMID Device C
ontroller will pull the data0 line low (B
usy) after asserting the CMD20 Interru
pt. The dataO line will be pulled high,
only when processor sets the program
done bit in control register.

Note: The controller will not assert CM
D20 interrupt in MMC mode.

Reserved 18 Rsvd 1’ b0 Reserved for Future Use
CMD4 19 RW1C 177 b0 Asserted whenever Host updates the
Interrupt DSR register. On receiving this Interru

pt, the processor will read the DSR c
ontents through Card Address and Car
d Data Registers (Indirect addressing)

Boot Start 20 RwW1C 17 b 0 | This Interrupt is Asserted based on tw
o conditions. 11Host pulls the cmd lin
e low for greater than or equal to 74
Clock cycles 11CMDO with Arg OxFFF
F_FFFA On receiving the Interrupt, the
Processor has to read the Extended
CSD register to find the Boot Partition
Area, BOOT_SIZE_MULT etc.

Function1 21 RwW1C 177 b0 Function1 Reset Interrupt:

Reset This bit is set, if SDIO Host performs

the following sequence for IOE1 The

host can also use IOEx as a per func
tion reset for error recovery. The host

sequence for a per function reset is to
reset IOEx to 0, wait until IORx beco
mes 0 and then set IOEx to 1 again.

If the error is not recovered by this s
equence, SDIO reset should be used

noting that the operation of all function
s will be aborted.

Function2 22 RW1C 177 b0 Function2 Reset Interrupt:
Reset This bit is set, if SDIO Host performs
the following sequence for IOE2 The
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host can also use IOEx as a per func
tion reset for error recovery. The host
sequence for a per function reset is to
reset IOEx to 0, wait until IORx beco
mes 0 and then set IOEx to 1 again.
If the error is not recovered by this se
quence, SDIO reset should be used n
oting that the operation of all functions
will be aborted.

CMD11_CLK
_STOP

23

RwW1C

17 b0

CMD11 Clock Stop Interrupt.

Asserted, whenever SD Host stops the
SD clock during CMD11 transaction.
Card will Start switching voltage at thi
s point. System Clock (AHB) will be u
sed to find the SD clock stoppint.

CMD11_CLK
_START

24

RwW1C

17 b0

CMD11 Clock Start Interrupt.

Asserted, whenever SD Host starts th
e SD clock during CMD11 transaction.
On receiving this interrupt, the proces
sor has to clear the cmd11 switch inte
rrupt, so that the device controller will
start driving cmd and data lines high.

PROGRAM_
START

25

RW1C

177 b0

Asserted high for the following conditio
ns.

1. CMD1 or ACMD41 or CMD5 with a
valid voltage range has been received,
2. the device has switched to SPlI mo
de,

3. one of the e*MMC boot modes has
been entered.

4. Soft Reset

5. SMID when configured as a Combo
card, Program start interrupt will be a
sserted either for SDIO or SD Memory
only. Program start interrupt once ass
erted for 10 will not be asserted for M
emory and vice versa. This is to notify
the processor, that the operating Proc
essor can now be loaded from the fla
sh memory. For eSD, the processor w
il know, whether the FAST Boot mode
set to 1 or not in ACMD41 argument.

CMD40
Interrupt

26

RW1C

17 b0

Asserted high, whenever host sends ¢
md40. The device controller enters Int
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errupt mode and wait for the start bit
on SD bus. The device controller will
send the response in SD bus, whenev
er the processor sets the MMC_IRQ_T
rigger bit to 1 in control register.

Note: The device controller will send t
he response only in Interrupt mode. T
he device controller will ignore the M
MC_IRQ_Trigger events in other state
S.

CMD R1b
Interrupt

27

RwW1C

17 b0

Asserted high, whenever host sends t
he

following commands.

1.cmd43.

2.cmd37

3.Acmd38

4.Acmd49

5.CMD28

6.CMD29

The PE-SMID Device Controller will pu
II the data0 line low (Busy) after asser
ting this CMD R1b Interrupt. The data
0 line will be pulled high, only when p
rocessor sets the program done bit in
control register.

Note: CMD28/CMD29

In case of SD, this interrupt will be as
serted only when "WP commands ena
bled" is set to 1 in control register, wh
ereas for MMC, both "WP commands
enabled" and "Boot part enable" shoul
d bet set to 1.

FunctionX
CRC End
Error Interrupt

28

RwW1C

17 b0

FunctionX CRC / End bit Error Interru
pt:

This bit is set, whenever there is a cr
c or end bit error on sd bus.

FunctionX
Abort
Interrupt

29

RW1C

17 bo0

Abort Interrupt:

This bit is set, whenever SD/SDIO/MM
C Host aborts the FunctionX Write/Re
ad Operation

LRST
Interrupt

30

RW1C

17 b0

LRST Interrupt Used only in eSD mod
e. This bit is set whenever LRST inpu
t goes low. On receiving this interrupt,
the processor has to reset the volatil
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e, sticky-write and sticky-read protectio

n states.
BOOT 31 RwW1C 177 b0 Boot complete Interrupt
COMPLETE This bit is set when the Boot operatio
Interrupt n is completed by the PE-SMID.

11.2.14 Interrupt Status Enable Register

Interrupt Status Enable Register (0x40)

Register Field Offset Access | Default Descrioption
Value

Transfer 0 RW 17 b1 1 - Enabled
Complete 0 - Masked
Interrupt

DMA2 1 RwW 17 b1 1 - Enabled
Interrupt 0 - Masked
SLEEP / 2 RW 17 b1 1 - Enabled
AWAKE 0 - Masked
Interrupt

Write Start 3 RW 17 b1 1 - Enabled
Interrupt 0 - Masked
Read Start 4 RW 1. b 1 1 - Enabled
Interrupt 0 - Masked
Password Set 5 RW 1b 1 1 — Enabled
Interrupt 0 - Masked
Password 6 RwW 1b 1 1 — Enabled
Reset 0 - Masked
Interrupt

Lock Card 7 RwW 1b 1 1 — Enabled
Interrupt 0 - Masked
Unlock Card 8 RwW 1b 1 1 — Enabled
Interrupt 0 - Masked
Force Erase 9 RwW 1b 1 1 — Enabled
Interrupt 0 - Masked
Erase 10 RwW 7b 1 1 — Enabled
Interrupt 0 — Masked
CMD11 11 RwW 1b 1 1 — Enabled
Interrupt 0 — Masked
CMDO0/CMD5 12 RwW 1b 1 1 — Enabled
2 Soft Reset 0 — Masked
CMD6-Check 13 RwW 1b 1 1 — Enabled
Done 0 — Masked
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Interrupt

CMD6-Switch 14 RwW 1b 1 1 — Enabled
Done 0 — Masked
Interrupt

Program CSD 15 RwW b 1 1 — Enabled
Interrupt 0 — Masked
ACMD23 16 RwW 1b 1 1 — Enabled
Interrupt 0 — Masked
CMD20 17 RwW 1b 1 1 — Enabled
Interrupt 0 — Masked
Reserved 18 Rsvd 1b 1 Reserved for Future Use
CMD4 19 RwW 1b 1 1 — Enabled
Interrupt 0 — Masked
Boot START 20 RwW 1b 1 1 — Enabled
Interrupt 0 — Masked
Function1 21 RwW 7b 1 1 — Enabled
Reset 0 — Masked
Function2 22 RW 1b 1 1 — Enabled
Reset 0 — Masked
CMD11_CLK 23 RwW 1b 1 1 — Enabled
_START 0 — Masked
CMD11_CLK 24 RwW 1b 1 1 — Enabled
_STOP 0 — Masked
Program_Star 25 RwW b 1 1 — Enabled
t 0 — Masked
CMD40 26 RW 1b 1 1 — Enabled
Interrupt 0 - Masked
CMD R1b 27 RW 1b 1 1 — Enabled
Interrupt 0 — Masked
FunctionX 28 RwW b 1 1 — Enabled
CRC/End 0 — Masked
Error Interrupt

FunctionX 29 RwW 7b 1 1 — Enabled
Abort 0 — Masked
Interrupt

LRST 30 RwW 1b 1 1 — Enabled
Interrupt 0 — Masked
BOOT 31 RwW 1b 1 1 — Enabled
COMPLETE 0 — Masked
Interrupt

Setting 1 to Interrupt Status Enable register, enables the Interrupt Status.

COPYRIGHT©Beijing Nufront Mobile Multimedia Technology Co., Ltd. 2009-2014. ALL RIGHTS R
ESERVED




11.2.15 Interrupt Signal Enable Register

Interrupt Signal Enable Register (0x44)

Register Field Offset Access | Default Descrioption
Value

Transfer 0 RwW 17 b1 1 - Enabled
Complete 0 - Masked
Interrupt

DMA1 1 RW 17 b1 1 - Enabled
Interrupt 0 - Masked
SLEEP/ 2 RW 17 b1 1 - Enabled
AWAKE 0 - Masked
Interrupt

Write Start 3 RW 1" b1 1 - Enabled
Interrupt 0 - Masked
Read Start 4 RW 17 b1 1 - Enabled
Interrupt 0 - Masked
Password Set 5 RwW 17 b1 1 - Enabled
Interrupt 0 - Masked
Password 6 RwW 17 b1 1 - Enabled
Reset 0 - Masked
Interrupt

Lock Card 7 RwW 17 b 1 1 - Enabled
Interrupt 0 - Masked
Unlock Card 8 RwW 177 b1 1 - Enabled
Interrupt 0 - Masked
Force Erase 9 RwW 17 b1 1 - Enabled
Interrupt 0 - Masked
Erase 10 RW 17 b1 1 - Enabled
Interrupt 0 - Masked
CMD11 11 RwW 17 b1 1 - Enabled
Interrupt 0 - Masked
CMDO0/CMD5 12 RwW 17 b1 1 - Enabled
2 Soft Reset 0 - Masked
CMD6-Check 13 RW 177 b1 1 - Enabled
Done 0 - Masked
Interrupt

CMD6-Switch 14 RW 177 b1 1 - Enabled
Done 0 - Masked
Interrupt

Program CSD 15 RwW 1" b1 1 - Enabled
Interrupt 0 - Masked
ACMD23 16 RwW 17 b1 1 - Enabled
Interrupt 0 - Masked
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CMD20 17 RwW 17 b1 1 - Enabled
Interrupt 0 - Masked
Reserved 18 Rsvd 1 b1 Reserved for Future Use
CMD4 19 RwW 17 b1 1 - Enabled
Interrupt 0 - Masked
Boot Start 20 RwW 17 b1 1 - Enabled
Interrupt 0 - Masked
Function1 21 RwW 17 b1 1 - Enabled
Reset 0 - Masked
Function2 22 RwW 17 b1 1 - Enabled
Reset 0 - Masked
CMD11_CLK 23 RwW 17 b1 1 - Enabled
_START 0 - Masked
CMD11_CLK 24 RwW 17 b1 1 - Enabled
_STOP 0 - Masked
Program_Star 25 RwW 17 b1 1 - Enabled
t 0 - Masked
CMD40 26 RW 17 b1 1 - Enabled
Interrupt 0 - Masked
CMD R1b 27 RW 177 b1 1 - Enabled
Interrupt 0 - Masked
FunctionX 28 RwW 1’ b1 1 - Enabled
CRC/End 0 - Masked
Error Interrupt

FunctionX 29 RW 1’ b1 1 - Enabled
Abort 0 - Masked
Interrupt

LRST 30 RwW 17 b1 1 - Enabled
Interrupt 0 - Masked
BOOT 31 RwW 17 b1 1 - Enabled
COMPLETE 0 - Masked
Interrupt

11.2.16 Interrupt Status Enable2 Register

Interrupt Status Enable2 Register (0xa0)

Register Field Offset Access | Default Descrioption
Value

Function3 0 RwW 17 b1 1 - Enabled

Reset 0 - Masked

Function4 1 RwW 17 b1 1 - Enabled

Reset 0 - Masked
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Function5 2 RW 177 b1 1 - Enabled
Reset 0 - Masked
Reserved 29 Rsvd 177 b0 Reserved for Future Use0 - Masked

11.2.17 Interrupt Signal2 Enable Register

Interrupt Signal Enable2 Register (Oxa4)

Register Field | Offset | Access | Default | Descrioption
Value
Function3 0 RwW 17 b1 1 - Enabled
Reset 0 - Masked
Function4 1 RwW 17 b1 1 - Enabled
Reset 0 - Masked
Function5 2 RW 17 b1 1 - Enabled
Reset 0 - Masked
Reserved 29 RwW 177 b0 Reserved for Future Use

The Interrupt Signal Enable register is used to select which Interrupt status is indicated to the
Processor as the Interrupt. These status bits all share the same 1 bit Interrupt line. Setting any of
these bits to 1 enables Interrupt generation.

Interrupt factor
—

Interrupt
Status Enable

v

Interrupt clear

hd

Register

Set

Reset

» Interrupt Status

Interrupt

11.2.18 Interrupt Status2 Register

Interrupt Status2 Register (0x9C)

L4

— Interrupt Signal

Signal Enable

Register Field | Offset Access | Default | Descrioption
Value
Function3 0 RwW1C 177 b0 Function3 Reset Interrupt:
Reset This bit is set, if SDIO Host performs

the following sequence for IOE1

The host can also use IOEx as a per
function reset for error recovery. The
host sequence for a per function res
et is to reset IOEx to 0, wait until 10
Rx becomes 0 and then set IOEx to
1 again. If the error is not recovered
by this sequence, SDIO reset should
be used noting that the operation of a
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Il functions will be aborted.

Function4 1 RwW1C 177 b0 Function4 Reset Interrupt:

Reset This bit is set, if SDIO Host performs
the following sequence for IOE2 The
host can also use IOEx as a per func
tion reset for error recovery. The host
sequence for a per function reset is t
o reset I0Ex to 0, wait until IORx bec
omes 0 and then set IOEx to 1 again.

If the error is not recovered by this
sequence, SDIO reset should be used
noting that the operation of all functio
ns will be aborted.

Function5 2 RwW1C 17 b1 Function5 Reset Interrupt:

Reset This bit is set, if SDIO Host performs
the following sequence for IOE2
The host can also use IOEx as a per
function reset for error recovery. The

host sequence for a per function res

et is to reset IOEx to 0, wait until 10
Rx becomes 0 and then set IOEx to
1 again. If the error is not recovered
by this sequence, SDIO reset should
be used noting that the operation of a
Il functions will be aborted.

Reserved 31:3 RW 29’ b 0 | Reserved for Future Use

11.2.19 Card Address Register

Card Address Register (0x48)

Register Field | Offset | Access | Default | Descrioption

Value

Starting 9:0 RwW 10’ b 0 | For every write or read access, the card

Address address will increment"

Reserved 31:10 Rsvd 14’ b 0 | Reserved for Future Use

11.2.20 Card Data Register

Card Data Register (0x4C)

Register Field | Offset | Access | Default | Descrioption
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Value

Card Data 31:0 RwW 32’ b 0 | This register is used for Indirect
Register Accessing. The processor will access the
Card Registers through this register.
Please refer Data flow section for this
register usage.
11.2.21 IOREADY Register
IOREADY Register (0x50)
Register Field | Offset | Access | Default | Descrioption
Value
Reserved 0 Rsvd 17 bo0 Reserved for Future Use
Function1 1 RwW 177 b0 Function1 Ready. This bit reflects in
Ready CMD5-R4 response (Card Ready).
Function2 2 RwW 177 b0 Function2 Ready. This bit reflects in
Ready CMD5-R4 response (Card Ready).
Function3 3 RwW 177 b0 Function3 Ready. This bit reflects in
Ready CMD5-R4 response (Card Ready).
Function4 4 RwW 177 b0 Function4 Ready. This bit reflects in
Ready CMD5-R4 response (Card Ready).
Function5 5 RwW 177 b0 Function5 Ready. This bit reflects in
Ready CMD5-R4 response (Card Ready).
Function2 2 RwW 177 b0 Function2 Ready. This bit reflects in
Ready CMD5-R4 response (Card Ready).
Reserved 7:6 R 22’b0 Reserved for Future Use
Reserved 31:8 RW 24’ b 0 | Reserved for Future Use
11.2.22 Function1 Control Register
Function1 Control Register (0x54)
Register Field | Offset Access | Default | Descrioption
Value
Function1 15:0 RwW 32’ b 0 | Function1 Read Count:
Read This field denotes the number of bytes to
Count read from Function1.There are two types

of Read Transactions 1. Host Initiated
Read Transaction 2. Device Initiated
Read Transaction This register field is
used for Device Initiated Read
Transaction. The PE-SMID IP will assert
an Interrupt, whenever processor writes
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a nonzero value to this register. On
receving the Interrupt the SD Host has to
read the function1 Read Control register
to find the actual number of bytes to read
from Function1 Area. SD Host will
access this read count field of read
control register using cmd52 with
address offset 0 and function number 1.
Based on the read count, the SD host
will initiate single or multiple cmd53 read
transactions. The PE-SMID will clear this
register, whenever SD Host reads

the Functionx read count register. The
processor should not program the new
transfer count value, till this register gets
cleared by PE-SMID.

Reserved 31:16 R 16" b 0 | Reserved for Future Use
11.2.23 SDIO CCCR Control Register
SDIO CCCR Control Register (0x5C)
Register Field | Offset | Access | Default | Descrioption
Value
CCCR 3:0 RwW 4’ h3 CCCR Format Version Number.
Revision Value CCCR/FBR Format Version
00h CCCR/FBR defined in SDIO Version
1.00
01h CCCR/FBR defined in SDIO Version
1.10
02h CCCR/FBR defined in SDIO Version
2.00
1.20
03h CCCR/FBR defined in SDIO Version
3.00
04h-OFh Reserved for Future Use
SDIO 74 RwW 4’ h 4 SDIO Specification Revision Number
Specification Value SDIO Specification
Revision 00h SDIO Specification Version 1.00
01h SDIO Specification Version 1.10
02h SDIO Specification Version 1.20
(unreleased)
03h SDIO Specification Version 2.00
04h SDIO Specification Version 3.00
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05h-0Fh Reserved for Future Use

SDx 11:8 RwW 4> h3 SD Format Version Number.

Value Physical Layer Specification

00h Physical Layer Specification Version
1.01

(March 2000)

01h Physical Layer Specification Version
1.10

(October 2004)

02h Physical Layer Specification Version
2.00

(May 2006)

03h Physical Layer Specification Version
3.0x

04h-0Fh Reserved for Future Use

S8B 12 RwW 1" b1 Support 8it bus mode.
0 - 8bit bus mode is not supported
1 - 8bit bus mode is supported

SCSI 13 RwW 1" b1 Support Continuous Support of Interrupt
1 - Continuous SPI Interrupt is
supported

0 - Continuous SPI Interrupt is not
supported.

SDC 14 RwW 1’ b1 Support Direct Command

0 - Direct Command (CMD52) is not
supported

1 - Direct Command (CMD52) is
supported

SMB 15 RwW 1 b1 Support Multiple block

0 - Multiple Block Transfer is not
supported

1 - Multiple Block Transfer is
supported

SRW 16 RW 17 b1 Support Read Wait
0 - Read Wait is not supported
1 - Read Wait is supported

SBS 17 RwW 1 b1 Support Bus Control
0 - Suspend/Resume is not supported
1 - Suspend/Resume is supported

S4MI 18 RW 177 b0 Support Block Gap Interrupt
0 - Block Gap Interrupt is not
supported
1 - Block Gap Interrupt is supported
LSC 19 RW 177 b0 0 - Not a Low Speed Card
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1 - Low Speed Card.

4BLS 20 RwW 1" b1 0 - 4bit mode for low speed card is not
supported

1 - 4bit mode for low speed card is
supported

SMPC 21 RwW 1" b1 Support for Master Power Control

SHS 22 RwW 1 b1 - High Speed is not supported

- High Speed is supported

SDR50 23 RwW 1 b1 - SDR50 is not supported

- SDRA50 is supported.

SDR104 24 RwW 1 b1 - SDR104 is not supported

- SDR104 is supported.

DDR50 25 RW 1 b1 - DDRS50 is not supported

SDTA 26 RwW 177 b0 - Driver Type A is not supported

- Driver Type A is supported.

SDTC 27 RW 177 b0 - Driver Type C is not supported

- Driver Type C is supported.

SDTD 28 RwW 177 b0 - Driver Type D is not supported

- Driver Type D is supported.

0
1
0
1
0
1
0
1 - DDR50 is supported.
0
1
0
1
0
1
0

SAl 29 RwW 1 b1 - Asynchronous Interrupt is not
supported
1 - Asynchronous Interrupt is

supported.

Reserved 31:30 Rsvd 2’ b0 Reserved for Future Use.

11.2.24 SDIO FBRX Control Register

This register is optional. We can configure through defines too
0x60 - SDIO FBR1 Control Register

0x64 - SDIO FBR2 Control Register

0x7C - SDIO FBR7 Control Register

Register Field | Offset Access | Default | Descrioption

Value
Function X 3:.0 RwW 4’ h 0 | SDIO Standard Function Code.
Standard Oh: No SDIO standard interface
Interface supported by this function
code 1h: This function supports the SDIO
Standard
UART
2h: This function supports the SDIO
Bluetooth

Type-A standard interface
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3h: This function supports the SDIO
Bluetooth

Type-B standard interface

4h: This function supports the SDIO GPS
standard interface

5h: This function supports the SDIO
Camera standard interface

6h: This function supports the SDIO PHS
standard interface

7h: This function supports the SDIO
WLAN interface

8h: This function supports the Embedded
SDIOATA standard interface

(Embedded SDIO-ATA shall be
implemented only on devices following
the "Embedded SDIO Specification").

9h: This function supports the SDIO
Bluetooth Type-A AMP standard
interface (AMP: Alternate MAC PHY)
10h-Eh: Not assigned, reserved for
future use Fh: This function supports an
SDIO standard interface number greater
than Eh. In this case, the value in byte
101h identifies the

standard SDIO interfaces type.

Function X 11:4 RwW 8 b0 Function X Extended Standard SDIO
Extended Function Interface Code.

Standard
SDIO
Function
Interface
Code.

FunctionX 15 RW 177 b0 0
supports
CSA

CSA is not supported
CSA is supported

15RW1” b00 |16 RwW 17”7b0 |0 Power Selection is supported

- CSAis not 1 - Power Selection is not supported
supported

1 - CSAis
supported
SPS

Reserved 31:17 Rsvd 15" b 0 | Reserved for Future Use
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11.2.25 Card Size Register

Card Size Register (0x80)

Register Field | Offset | Access

Default
Value

Descrioption

Card Size 31:0 RW

32 ho0

Card Size Register.

Unit is 512Bytes
‘h0 - Reserved
‘h1 - 512Bytes
‘h2- 1K Bytes

‘h 400000 - 2GB

‘h 8000000 - 64GB
The Controller user this register value for
“ADDRESS_OUT_OF RANGE” error
detection.

11.2.26 Card OCR Register

Card OCR Register (0x84)

Register Field | Offset Access

Default
Value

Descrioption

Card OCR 23:0 RW

24’ ho0

Card OCR - Operational Condition
Register.

For Multiple OCRs, the processor has to
program the logical AND of the voltage
range(s) of all the 10 functions (including
SD memory).

The SMID Controller will send the preset
value of this field for
ACMD41/CMD5/CMD1 query
commands.

14:0 - Reserved

15-2.7t02.8

16 - 2.8t029

17 - 2910 3.0

18 - 3.0t0 31

19 - 3.1t03.2

20 - 3.2t03.3

21 - 3.3t034

22 - 341035

23 - 3.51t03.6.

Switching to 24 RW

17 b1

1- Switching to 1.8V accepted
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1.8V 0 - Switching to 1.8V not accepted

SDIO or 30:25 Rsvd 77bo0 In case of SDIO or Combo card [30:25]
Combo Card 26:25 Reserverd for Future Use in SDIO
or Combo 27™ Used only in SDIO or
Combo (SDIO + SDMEM) mode

Bit 27 -1 => Memory present

Bit 27 -0 => Memory not present

30:28 Number of I/O Functions

Reserved 28:25 Rsvd 4> b0 Reserved for Future use
Access 29 RwW 177 b0 Used only in MMC mode - tied to zero
Mode always Based on bit30 only the modes

are differentiated

(byte mode Vs sector mode)
Bit30 - 0 => byte mode
Bit30 - 1 => Sector mode

Access 30 RW 17 b0 MMC Mode - Access mode
Mode / CCS SD Mode - Card Capacity Status
Reserved 31 Rsvd 177 b0 Reserved for Future use

This bit is not used, instead bit2 of
control register (card_init_done) is used
to drive bit31 of OCR register.

11.2.27 Control2 Register

Control2 Register (0x88)

Register Field | Offset | Access | Default | Descrioption
Value

CMD60_bus 0 RW 177 b0 User Defined Command

y_en_dis 0 - R1 Response

The Firmware when set this bit to Zero
will receive the CMD R1b interrupt  “bit
277 . The Firmware should not set
program done bit in Control register.

1 - R1b Response The Firmware should
set Wr_last_blk_busy “bit1” in
Control register to 1 when this bit is set.
to 1. SMID will drive busy in Data0 line
and asserts CMD R1b  “bit 27”
interrupt to Firmware.

Busy will get deasserted only when
Program done bit0 in is set to 1 in
Control register.

rd_busy en 1 RW 17 b 0 | O-Assert Busy after cmd12 for a read
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_dis

operation
1 - Do not assert busy after cmd12 for a
read operation

Reserved 31:2 Rsvd 30" b0 Reserved for Future use
11.2.28 Custom Design Registers
g bl | 7% nER | FERLT
13
0x100 8 WR CARD_REVISION_REG
0x104 16 WR CARD_FW_STATUSO_REG/CARD_FW_STATUS1 REG
0x108 8 WR CARD_STATUS_REG
0x10C 16 WR HOST_F1_RD BASE_0/ HOST F1_RD _BASE_1
0x110 8 WR WR_BITMAP
0x114 8 RO HOST_PWR_CTRL
0x118 16 WR RD_LEN_P1
0x11C 16 WR RD_LEN_P2
0x120 16 WR RD_LEN_P3
0x124~ / / Reserved

Horh A 1 & PR WREF s ) 75 A7 8% fEhar dware 2 EBCA R, AUBUN firmware Flhost BEATF
BRI, XTI F host i DLVT IRl X Rtk iy, AU R .

FLYRHOST _PWR_CTRL A A7 2% WHOSTH] LAEE S, {Hfirmware{f N H e, HARMWT:

Bit

!

0

Sdio power off

M YFE FAL TNON_ASSO SLEEPJIRZSHS, Zbit 041, ¥ fih & i AWLAN OFFIR
o VE: NI R L8 A 32768Hz IR 5 B 5 46 M 51 .

Sdio_power on

A FE AL T'NON_ASSO SLEEPHY, Abit MOAEL, #4fihk i3 AWLAN OFFIRZS.
2 B B P 40 FASSO SLEEP/NON ASSO SLEEP/WLAN OFF, AbitM0%51, ¥tk

i A wakeup R 7 o

7:2

Unused bits
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12.

N

PMU %7 772%(0x4010_0000)

F | TRGRT J& | frEE | UiBA BIMAE

2 T4

25

1R

%

i

it

30 | SPI_PIN_MUX CTRL WR Bit 0, N0, QSPIZEM (QSPI |0
_SCK, QSPI_CS, QSPI_Dl,
QSPI_DO) #ZQSPIRH{#
A
N1, QSPIEM (QSPI_SC
K, QSPI_CS, QSPI_DI, QS
PI_DO) # ZSPI (sysnops
y) EHAER

34 | GPIO_PIN_MUX _CTRL | WR Bit [31:3] : 32’h0004

291-GPIOWE I & A KIGPIO
HRE1E 5. bit h13EH 48N A
E#IHGPIO,

Bit[2]: PAON f#gEfE5. 0 :
GPI02;1 : PAON.

Bit[1]: 12S FJTAGHIMUX i%
P, 0:128#0 ;1 : JTAG
O,

Bit[0] : SDIO mux BXUARTHn
WFEFHEOD, 0: SDIO #
01 UARTHIEF 30
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15. SPIZF77.22(0x4000_0000)

13.1 SPIZFIMAP

Name Address Offset Width Description Reset Value
CTRLRO 0x0 16 Control Register | 0x7
0
CTRLR1 0x04 16 Control Register | Ox0
1
SSIENR 0x08 1 SSI Enable Regis | 0x0
ter
MWCR 0x0c 3 Microwire Contr | Ox0
ol Register
SER 0x10 2 Slave Enable Re | OX0
gister
BAUDR 0x14 16 Baud Rate Select | Qx0
TXFTLR 0x18 3 Transmit FIFO | Ox0
Threshold Level
RXFTLR 0x1C 3 Receive FIFO T | Ox0
hreshold Level
TXFLR 0x20 4 Transmit FIFO | 0x0
Level Register
RXFLR 0x24 4 Receive FIFO Le | Ox0
vel Register
SR 0x28 7 Status Regist | 0x6
er
IMR 0x2C 6 Interrupt Mask R | Ox3F
egister
ISR 0x30 6 Interrupt Status | Ox0
Register
RISR 0x34 6 Raw Interrupt St | Ox0
atus Register
TXOICR 0x38 1 Transmit FIFO | Ox0
Overflow Interru
pt Clear Register
RXOICR 0x3c 1 Receive FIFO O | 0x0
verflow Interrupt
Clear Register
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RXUICR 0x40 1 Receive FIFO U | Ox0
nderflow Interrup
t Clear Register

MSTICR 0x44 1 Multi-Master Inte | Ox0
rrupt Clear Regi
ster

ICR 0x48 1 Interrupt Clear | Ox0
Register

DMACR 0x4C 2 DMA Control Re | Ox0
gister

DMATDLR 0x50 3 DMA Transmit | Qx0
Data Level

DMARDLR 0x54 3 DMA Receive D| Ox0
ata Level

IDR 0x58 32 Identification | Oxffffffff
Register

SSI_COMP_VER | 0x5C 32 coreKit version 1| 0x3332312a

SION D register

DR 0x60~0xec 16 Data Registe | 0x0
r

RX_SAMPL | 0xfO 8 RXD Sample Del | Ox0

E_DLY ay Register

RSVD_0 0xf4

RSVD_1 0xf8

RSVD_2 Oxfc

13.2SPI& &5 Ui A

13.21 CTRLRO

Bits Name R/IW Description

15:12 CFS RW Control Frame Size. Selects the length of the control word for the

Microwire frame format.

11 SRL RW Shift Register Loop. Used for testing purposes only. When internally active,
connects the transmit shift register output to the receive shift register input.
Can be used in both serialslave and serial-master modes.

0 — Normal Mode Operation

1 — Test Mode Operation

10 Reserved

9:8 T™MOD RW Transfer Mode. Selects the mode of transfer for serial communication. This
field does not affect the transfer duplicity. Only indicates whether the

receive or transmit data are valid. In transmit-only mode, data received
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from the external device is not valid and is not stored

in the receive FIFO memory; it is overwritten on the next transfer. In
receive-only mode, transmitted data are not valid. After the first write to the
transmit

FIFO, the same word is retransmitted for the duration of the transfer. In
transmit-and-receive mode, both transmit and receive data are valid. The
transfer

continues until the transmit FIFO is empty. Data received from the external
device are stored into the receive FIFO memory, where it can be accessed
by the host processor.In eeprom-read mode, receive data is not valid while
control data is being transmitted. When all control data is sent to the
EEPROM, receive data becomes valid and transmit data becomes invalid.
All data in the transmit FIFO is considered control data in this mode. This
transfer mode is only valid when the DW_apb_ssi is configured as a master
device.

00 — Transmit & Receive

01 — Transmit Only

10 — Receive Only

11 — EEPROM Read

SCPOL

R'W

Serial Clock Polarity. Valid when the frame format (FRF) is set to Motorola
SPI. Used to select the polarity of the inactive serial clock, which is held
inactive when the DW_apb_ssi master is not actively transferring data on
the serial bus.

0 — Inactive state of serial clock is low

1 - Inactive state of serial clock is high

Reset Value: o

SCPH

RW

Serial Clock Phase. Valid when the frame format (FRF) is set to Motorola
SPI. The serial clock phase selects the relationship of the serial clock with
the slave select signal. When SCPH = 0, data are captured on the first edge
of the serial clock. When SCPH = 1, the serial clock starts toggling one
cycle after the slave select line is activated, and data are captured on the
second edge of the serial clock.

0: Serial clock toggles in middle of first data bit

1: Serial clock toggles at start of first data bit

Reset Value: o

5:4

FRF

RW

Frame Format. Selects which serial protocol transfers the data.
00 — Motorola SPI

01 — Texas Instruments SSP

10 — National Semiconductors Microwire

11 — Reserved

Reset Value: ox0

3:0

DFS

RW

Data Frame Size. Selects the data frame length. When the data frame size is
programmed to be less than 16 bits, the receive data are automatically

right-justified by
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the receive logic, with the upper bits of the receive FIFO zero-padded. You
must right-justify transmit data before writing into the transmit FIFO. The
transmit

logic ignores the upper unused bits when transmitting the data.

Reset Value: ox7

DFS Decode

DFS Value Description

0000 Reserved — undefined operation
0001 Reserved — undefined operation
0010 Reserved — undefined operation
0011 4-bit serial data transfer
0100 5-bit serial data transfer
0101 6-bit serial data transfer
0110 7-bit serial data transfer
0111 8-bit serial data transfer
1000 9-bit serial data transfer
1001 10-bit serial data transfer
1010 11-bit serial data transfer
1011 12-bit serial data transfer
1100 13-bit serial data transfer
1101 14-bit serial data transfer
1110 15-bit serial data transfer
1111 16-bit serial data transfer
CFS Decode

CFSValue Description

0000 1-bit control word

0001 2-bit control word

0010 3-bit control word

0011 4-bit control word

0100 5-bit control word

0101 6-bit control word

0110 T-bit control word

0111 8-bit control word

1000 9-bit control word

1001 10-bit control word

1010 11-bit control word

1011 12-bit control word

1100 13-bit control word

1101 14-bit control word

1110 15-bit control word

1111 16-bit control word
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13.2.2 CTRLR1

Bits

Name

Description

15:0

NDF

R'W

Number of Data Frames. When TMOD = 10 or TMOD = 11, this register
field sets the number of data frames to be continuously received by the

DW _apb_ssi. The DW_apb_ssi continues to receive serial data until the
number of data frames received is equal to this register value plus 1, which

enables you to receive up to 64 KB of data in a continuous transfer.

Reset Value: ox0

13.2.3 SSIENR

Bits

Name

Description

0

SSI_EN

RW

SSI Enable. Enables and disables all DW _apb_ssi operations. When
disabled, all serial transfers are halted immediately. Transmit and receive
FIFO buffers are cleared when the device is disabled. It is impossible to
program some of the DW _apb_ssi control registers when enabled. When
disabled, the ssi_sleep output is set (after delay) to inform the system that it
is safe to remove the ssi_clk, thus saving power consumption in the system.

Reset Value: ox0

13.2.4 MWCR

Bits

Name

Description

2

MHS

Microwire Handshaking. Relevant only when the DW _apb_ssi is configured
as a serial-master device. Used to enable and disable the “busy/ready”
handshaking interface for the Microwire protocol. When enabled, the

DW apb_ssi checks for a ready status from the target slave, after the
transfer of the last data/control bit, before clearing the BUSY status in the
SR register.

0: handshaking interface is disabled

1: handshaking interface is enabled

Reset Value: ox0

MDD

Microwire Control. Defines the direction of the data word when the
Microwire serial protocol is used. When this bit is set to 0, the data word is
received by the DW_apb_ssi MacroCell from the external serial device.
When this bit is set to 1, the data word is transmitted from the DW _apb_ssi
MacroCell to the external serial device.

Reset Value: ox0

MWMOD

R

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

non-sequential. When sequential mode is used, only one control word is
needed to

transmit or receive a block of data words. When non-sequential mode is
used, there

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

1 — sequential transfer

Reset Value: ox0

13.2.5 SER

Bits Name R/IW Description

31:8SI NUM | Reserved N/A Reserved

_SLAVES

SSI_NUM_S | SER RW Slave Select Enable Flag. Each bit in this register corresponds to a slave

LAVES-1:0 select line (ss_X_n]) from the DW apb_ssi master. When a bit in this
register is set (1), the corresponding slave select line from the master is
activated when a serial transfer begins. It should be noted that setting or
clearing bits in this register have no effect on the corresponding slave select
outputs until a transfer is started. Before beginning a transfer, you should
enable the bit in this register that corresponds to the slave device with
which the master wants to communicate.
When not operating in broadcast mode, only one bit in this field should be
set.
1: Selected
0: Not Selected
Reset Value: ox0

13.2.6 BAUDR

Bits Name R/IW Description

15:0 SCKDV RW SSI Clock Divider. The LSB for this field is always set to 0 and is unaffected

by a write operation, which ensures an even value is held in this register. If
the value is 0, the serial output clock (sclk_out) is disabled. The frequency
of the sclk_out is derived from the following equation:

F'sclk out = Fssi clk/SCKDV

Where Fssi clk =apb_clk, SCKDV is any even value between 2
and 65534. For example:

for Fssi clk = 3.6864MHz and SCKDV =2

Fsclk out = 3.6864/2 = 1.8432MHz

Reset Value: ox0
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13.2.7 TXFTLR

Bits Name R/IW Description
31:TX ABW | Reserved N/A Reserved
TX ABW-1:0 | TFT RW Transmit FIFO Threshold. Controls the level of entries (or below) at which
the transmit FIFO controller triggers an interrupt. The FIFO depth is
configurable in the range 2-256; this register is sized to the number of
address bits needed to access the FIFO.
If you attempt to set bits [7:0] of this register to a value greater than or
equal to the depth of the FIFO, this field is not written and retains its
current value. When the number of transmit FIFO entries is less than or
equal to this value, the transmit FIFO empty interrupt is triggered. For field
decode, refer to Table below
Reset Value: ox0
TFT Decode
TFT Value Description
0000_0000 ssi_txe_intr is asserted when 0 data entries are present in t
ransmit FIFO
0000_0001 ssi_txe_intr is asserted when 1 or less data entry is present
in transmit FIFO
0000_0010 ssi_txe intr is asserted when 2 or less data entries are pres
ent in transmit FIFO
0000_0011 ssi_txe_intr is asserted when 3 or less data entries are pres
ent in transmit FIFO
1111 1100 ssi_txe_intr is asserted when 252 or less data entries are pr
esent in transmit FIFO
1111 1101 ssi_txe_intr is asserted when 253 or less data entries are pr
esent in transmit FIFO
1111 1110 ssi_txe_intr is asserted when 254 or less data entries are pr
esent in transmit FIFO
1111 1111 ssi_txe_intr is asserted when 255 or less data entries are pr
esent in transmit FIFO
13.2.8 RXFTLR
Bits Name R/W Description
31:RX_ABW | Reserved N/A Reserved
RX ABW-1:0 | RFT RW Receive FIFO Threshold. Controls the level of entries (or above) at which

the receive FIFO controller triggers an interrupt. The FIFO depth is
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configurable in the range 2-256. This register is sized to the number of
address bits needed to access the FIFO. If you attempt to set this value
greater than the depth of the FIFO, this field is not written and retains its
current value. When the number of receive FIFO entries is greater than or

equal to this value + 1, the receive FIFO full interrupt is triggered. For

field decode, refer to Table below.

Reset Value: ox0

TFT Decode

TFT Value Description

0000_0000 ssi_rxf intr is asserted when 1 or more data entry is presen
t in receive FIFO

0000_0001 ssi_rxf intr is asserted when 2 or more data entries are pre
sent in receive FIFO

0000_0010 ssi_rxf intr is asserted when 3 or more data entries are pre
sent in receive FIFO

0000_0011 ssi_rxf intr is asserted when 4 or more data entries are pre
sent in receive FIFO

1111 1100 ssi_rxf_intr is asserted when 253 or more data entries are
present in receive FIFO

1111 1101 ssi_rxf intr is asserted when 254 or more data entries are
present in receive FIFO

1111 1110 ssi_rxf intr is asserted when 255 or more data entries are
present in receive FIFO

1111 1111 ssi_rxf intr is asserted when 256 data entries are present in

receive FIFO

13.29 TXFLR

Bits Name R/IW Description

31:TX ABW | Reserved N/A Reserved

+1

TX ABW:0 TXTFL R Transmit FIFO Level. Contains the number of valid data entries in the
transmit FIFO.
Reset Value: ox0

13.2.10 RXFLR

Bits Name R/W Description

31:RX ABW | Reserved N/A Reserved

+1
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RX ABW:0 RXTFL R Receive FIFO Level. Contains the number of valid data entries in the
receive FIFO.

Reset Value: ox0

13.2.11 SR

Bits Name R/IW Description

6 DCOL R Data Collision Error. Relevant only when the DW _apb_ssi is configured as
a master device. This bit is set if the DW_apb_ssi master is actively
transmitting when another master selects this device as a slave. This
informs the processor that the last data transfer was halted before
completion. This bit is cleared when read.
0 — No error
1 — Transmit data collision error
Reset Value: ox0

5 TXE R Transmission Error. Set if the transmit FIFO is empty when a transfer is
started. This bit can be set only when the DW _apb_ssi is configured as a
slave device. Data from the previous transmission is resent on the txd line.
This bit is cleared when read.
0 — No error
1 — Transmission error
Reset Value: ox0

4 RFF R Receive FIFO Full. When the receive FIFO is completely full, this bit is set.
When the receive FIFO contains one or more empty location, this bit is
cleared.
0 — Receive FIFO is not full
1 — Receive FIFO is full
Reset Value: 0x0

3 RFNE R Receive FIFO Not Empty. Set when the receive FIFO contains one or more
entries and is cleared when the receive FIFO is empty. This bit can be
polled by software to completely empty the receive FIFO.
0 — Receive FIFO is empty
1 — Receive FIFO is not empty
Reset Value: 0x0

2 TFE R Transmit FIFO Empty. When the transmit FIFO is completely empty, this
bit is set. When the transmit FIFO contains one or more valid entries, this
bit is cleared. This bit field does not request an interrupt.
0— Transmit FIFO is not empty
1 — Transmit FIFO is empty
Reset Value: ox/

1 TFNF R Transmit FIFO Not Full. Set when the transmit FIFO contains one or more
empty locations, and is cleared when the FIFO is full.
0 — Transmit FIFO is full
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1 — Transmit FIFO is not full

Reset Value: ox/

0 BUSY R SSI Busy Flag. When set, indicates that a serial transfer is in progress;
when cleared indicates that the DW _apb_ssi is idle or disabled.

0— DW apb_ssi is idle or disabled

1 — DW apb_ssi is actively transferring data

Reset Value: ox0

13.212 IMR

Bits Name R/W Description

5 MSTIM RW Multi-Master Contention Interrupt Mask. This bit field is not present if the
DW _apb_ssi is configured as a serial-slave device.

0 — ssi_mst_intr interrupt is masked

1 — ssi_mst_intr interrupt is not masked

Reset Value: ox/

4 RXFIM RW Receive FIFO Full Interrupt Mask
0 — ssi_rxf intr interrupt is masked
1 —ssi_rxf intr interrupt is not masked

Reset Value: ox/

3 RXOIM RW Receive FIFO Overflow Interrupt Mask
0 — ssi_rxo_intr interrupt is masked
1 — ssi_rxo_intr interrupt is not masked

Reset Value: ox/

2 RXUIM RW Receive FIFO Underflow Interrupt Mask
0 — ssi_rxu_intr interrupt is masked
1 — ssi_rxu_intr interrupt is not masked

Reset Value: ox/

1 TXOIM RW Transmit FIFO Overflow Interrupt Mask
0 — ssi_txo_intr interrupt is masked
1 — ssi_txo_intr interrupt is not masked

Reset Value: ox/

0 TXEIM RW Transmit FIFO Empty Interrupt Mask
0 — ssi_txe_intr interrupt is masked
1 — ssi_txe_intr interrupt is not masked

Reset Value: ox/

13.213 ISR

Bits Name R/IW Description

5 MSTIM R Multi-Master Contention Interrupt Status. This bit field is not present if the

DW apb_ssi is configured as a serial-slave device.
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0 = ssi_mst_intr interrupt not active after masking
1 = ssi_mst_intr interrupt is active after masking

Reset Value: ox0

RXFIS

Receive FIFO Full Interrupt Status
0 = ssi_rxf intr interrupt is not active after masking
1 = ssi_rxf intr interrupt is full after masking

Reset Value: ox0

RXOIS

Receive FIFO Overflow Interrupt Status
0 = ssi_rxo_intr interrupt is not active after masking
1 = ssi_rxo_intr interrupt is active after masking

Reset Value: ox0

RXUIS

Receive FIFO Underflow Interrupt Status
0 = ssi_rxu_intr interrupt is not active after masking
1 = ssi_rxu_intr interrupt is active after masking

Reset Value: ox0

TXOIS

Transmit FIFO Overflow Interrupt Status
0 = ssi_txo_intr interrupt is not active after masking
1 = ssi_txo_intr interrupt is active after masking

Reset Value: ox0

TXEIS

Transmit FIFO Empty Interrupt Status
0 = ssi_txe_intr interrupt is not active after masking
1 = ssi_txe_intr interrupt is active after masking

Reset Value: ox0

13.2.14 RISR

Bits

Name

Description

5

MSTIR

Multi-Master Contention Raw Interrupt Status. This bit field is not present if
the DW _apb_ssi is configured as a serial-slave device.

0 = ssi_mst_intr interrupt is not active prior to masking

1 = ssi_mst_intr interrupt is active prior masking

Reset Value: ox0

RXFIR

Receive FIFO Full Raw Interrupt Status
0 = ssi_rxf intr interrupt is not active prior to masking
1 = ssi_rxf intr interrupt is active prior to masking

Reset Value: ox0

RXOIR

Receive FIFO Overflow Raw Interrupt Status
0 = ssi_rxo_intr interrupt is not active prior to masking
1 = ssi_rxo_intr interrupt is active prior masking

Reset Value: ox0

RXUIR

Receive FIFO Underflow Raw Interrupt Status
0 = ssi_rxu_intr interrupt is not active prior to masking

1 = ssi_rxu_intr interrupt is active prior to masking
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Reset Value: ox0

1 TXOIR Transmit FIFO Overflow Raw Interrupt Status
0 = ssi_txo_intr interrupt is not active prior to masking
1 = ssi_txo_intr interrupt is active prior masking
Reset Value: ox0

0 TXEIR Transmit FIFO Empty Raw Interrupt Status

0 = ssi_txe_intr interrupt is not active prior to masking
1 = ssi_txe_intr interrupt is active prior masking

Reset Value: ox0

13.2.15 TXOICR

Bits

Name

Description

0

TXOICR

Clear Transmit FIFO Overflow Interrupt. This register reflects the status of
the interrupt. A read from this register clears the ssi_txo_intr interrupt;
writing has no effect.

Reset Value: ox0

13.2.16 RXOICR

Bits

Name

Description

0

RXOICR

Clear Receive FIFO Overflow Interrupt. This register reflects the status of
the interrupt.A read from this register clears the ssi_rxo_intr interrupt;
writing has no effect.

Reset Value: ox0

13.2.17 RXUICR

Bits

Name

Description

0

RXUICR

Clear Receive FIFO Underflow Interrupt. This register reflects the status of
the interrupt. A read from this register clears the ssi_rxu_intr interrupt;
writing has no effect.

Reset Value: ox0

13.2.18 MSTICR

Bits

Name

Description

0

MSTICR

Clear Multi-Master Contention Interrupt. This register reflects the status of
the interrupt. A read from this register clears the ssi_mst_intr interrupt;
writing has no effect.

Reset Value: ox0
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13.219 ICR

Bits Name R/W

Description

0 ICR R

Clear Interrupts. This register is set if any of the interrupts below are
active. A read clears the ssi_txo_intr, ssi_rxu_intr, ssi_rxo_intr, and the

ssi_mst_intr interrupts. Writing to this register has no effect.

Reset Value: ox0

13.2.20 DMACR

Bits Name R/W

Description

1 TDMAE RW

Transmit DMA Enable. This bit enables/disables the transmit FIFO DMA
channel.

0 = Transmit DMA disabled

1 = Transmit DMA enabled

Reset Value: ox0

0 RDMAE RW

Receive DMA Enable. This bit enables/disables the receive FIFO DMA
channel

0 = Receive DMA disabled

1 = Receive DMA enabled

Reset Value: ox0

13.2.21 DMATDLR

Bits Name R/W

Description

TX ABW-1:0 | DMATDL RrRW

Transmit Data Level. This bit field controls the level at which a DMA
request is made by the transmit logic. It is equal to the watermark level; that
is, the dma_tx_req signal is generated when the number of valid data
entries in the transmit FIFO is equal to or below this field value, and
TDMAE = 1. Refer to Table below for the field decode.

Reset Value: ox0

Table 6-6 DMATDL Decode

DMATDL Value

Description

0000_0000 dma_tx _req is asserted when 0 data entries are present in t
he transmit FIFO

0000_0001 dma_tx _req is asserted when 1 or less data entry is present
in the transmit FIFO

0000_0010 dma_tx_req is asserted when 2 or less data entries are pres
ent in the transmit FIFO

0000_0011 dma_tx_req is asserted when 3 or less data entries are pres
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ent in the transmit FIFO

cecces

ceccee

1111 1100 dma_tx_req is asserted when 252 or less data entries are p
resent in the transmit FIFO

1111 1101 dma_tx_req is asserted when 253 or less data entries are p
resent in the transmit FIFO

1111 1110 dma_tx_req is asserted when 254 or less data entries are p
resent in the transmit FIFO

1111 1111 dma_tx_req is asserted when 255 or less data entries are p

resent in the transmit FIFO

13.2.22 DMARDLR

Bits

Name

Description

RX_ABW-1:0

DMARDL

R'W

Receive Data Level. This bit field controls the level at which a DMA request
is made by the receive logic. The watermark level = DMARDL+1; that is,
dma_rx_req is generated when the number of valid data entries in the

receive FIFO is equal to or above this field value + 1, and RDMAE=1.

Refer

to Table below for the field decode.

Reset Value: ox0

14  Table 6-7 DMARDLDecode

DMARDL Value

Description

0000_0000 dma_rx_req is asserted when 1 or more data entries are pr
esent in the receive FIFO

0000_0001 dma_rx_req is asserted when 2 or more data entries are pr
esent in the receive FIFO

0000_0010 dma_rx _req is asserted when 3 or more data entries are pr
esent in the receive FIFO

0000_0011 dma_rx_req is asserted when 4 or more valid data entries a
re present in the receive FIFO

1111 1100 dma_rx_req is asserted when 253 or more data entries are
present in the receive FIFO

1111 1101 dma_rx_req is asserted when 254 or more data entries are
present in the receive FIFO

1111 1110 dma_rx_req is asserted when 255 or more data entries are
present in the receive FIFO

1111 1111 dma_rx_req is asserted when 256 data entries are present in

the receive FIFO
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13.2.23 IDR

Bits

Name

Description

31:0

IDCODE

Identification Code. This register contains the peripherals identification
code, which is written into the register at configuration time using
coreConsultant.

Reset Value: N4

13.2.24 SSI_COMP_VERSION

Bits Name R/W Description
31:0 SSI_COMP_ R Contains the hex representation of the Synopsys component version.
VERSION Consists of ASCII value for each number in the version, followed by *. For

example 32_30_31 24 represents the version 2.01%.
Reset Value: See the releases table in the AMBA 2 release n
otes

13.2.25 DR

Bits Name R/IW Description

15:0 DR R/W Data Register. When writing to this register, you must right-justify the data.
Read
data are automatically right-justified.
Read = Receive FIFO buffer
Write = Transmit FIFO buffer
Reset Value: ox0

13.2.26 RX_SAMPLE_DLY

Bits Name R/IW Description

7:0 RSD RrRW Receive Data (rxd) Sample Delay. This register is used to delay the sample

of the rxd input signal. Each value represents a single ssi_clk delay on the
sample of the rxd signal.

NOTE: If this register is programmed with a value that exceeds the depth of
the internal shift registers (4), a zero (0) delay will be applied to the rxd
sample.

Reset Value: ox0
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14. Timers 2777.54(0x4000_1000)

Register Name A d | Wid | R / | defaul | Description
dr th W |t
offs
et
TimerOLoadCount 0x0 | 32 R/|0 Value to be loaded into TimerQ. This is the value
0 W from which counting commences. Any value written

to this register is loaded into the associated timer

TimerOCurrentValue 0x0 | 32 R 0 Current Value of Timer(.
4

TimerOControlReg 0Ox0 | 4 R/|0
8 w

[2] Timer Interrupt Mask Timer interrupt mask for TimerQ
0 — not masked

1 — masked

[1] Timer Mode Timer mode for TimerQ
0 — free-running mode

1 — user-defined count mode

[0] Timer Enable Timer enable bit for TimerQ
0 — disable

1 — enable

TimerOEOI Ox0 | 1 R 0 Reading from this register returns all zeroes (0) an
C d clears the interrupt from TimerQ

TimerOIntStatus Ox1 |1 R 0 Contains the interrupt status for TimerQ
0

Timer1LoadCount Ox1 | 32 R/|0 Value to be loaded into Timer1. This is the value
4 W from which counting commences. Any value written

to this register is loaded into the associated timer

Timer1CurrentValue 0Ox1 | 32 R 0 Current Value of Timer1
8

Timer1ControlReg Ox1 | 4 R / Reading from this register returns all zeroes (0) an
Cc W d clears the interrupt from TimerQ

[2] Timer Interrupt Mask Timer interrupt mask for Timer
0 — not masked

1 — masked

[1] Timer Mode Timer mode for Timer1
0 — free-running mode

1 — user-defined count mode
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[0] Timer Enable Timer enable bit for Timer1
0 — disable

1 — enable

Timerl EOI Ox2 | 1 R Reading from this register returns all zeroes (0) an
0 d clears the interrupt from Timerl

Timer1IntStatus 0x2 | 1 R Contains the interrupt status for Timer1
4

TimersintStatus Oxa | 2 R Contains the interrupt status of all timers in the co
0 mponent. If a bit of this register is 0, then the co

rresponding timer interrupt is not active —and the c
orresponding interrupt could be on either the timer
intr bus or the timer_intr_n bus, depending on the
interrupt polarity you have chosen. Similarly, if a b
it of this register is 1, then the corresponding inter
rupt bit has been set in the relevant interrupt bus.
In both cases, the status reported is the status aft
er the interrupt mask has been applied. Reading fr
om this register does not clear any active interrupt
s:

0 — either timer_intr or timer_intr n is not active

after masking

1 — either timer_intr or timer_intr_n is active after

masking
TimersEOI Oxa | 2 R Reading this register returns all zeroes (0) and cle
4 ars all active
interrupts.
TimersRawlIntStatus Oxa8 | 2 The register contains the unmasked interrupt status

of all timers in the component.
0 — either timer_intr or timer_intr n is not active
prior to masking

1 — either timer_intr or timer_intr_n is active prior

to masking
TIMERS COMP _ Oxac | 32 R Current revision number of the DW _apb_timers com
VERSION ponent.

Reset Value:
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1s. Watch Dog# #7#%(0x4000_4000)

Register Name

Addr
offset

Wid
th

R/W

Default

Description

WDT_CR

0x00

RwW

0x0

[4:2]

RPL

This is used to select the number of pclk cycles for which
the system reset stays asserted. The range of values
available is 2 to 256 pclk cycles.

000 — 2 pclk cycles

001 — 4 pclk cycles

010 — 8 pelk cycles

011 — 16 pclk cycles

100 — 32 pclk cycles

101 — 64 pclk cycles

110 — 128 pclk cycles

111 — 256 pclk cycles

(1]

RMOD

Response mode.

Selects the output response generated to a timeout.

0 = Generate a system reset.

1 = First generate an interrupt and if it is not cleared by
the time a second timeout occurs then generate a system

reset

[0]

WDT EN

WDT enable.

This bit is used to enable and disable the DW ap
b wdt. When disabled, the counter does not decrem
ent. Thus, no interrupts or system resets are gener
ated. Once this bit has been enabled, it can be cl
eared only by a system reset.

0 = WDT disabled.

1 = WDT enabled.

WDT_TORR

0X04

8

| Rw

o

[7:4]

TOP_INIT

Timeout period for initialization. Used to select the
timeout period that the watchdog counter restarts
from for the first counter restart (kick). This regist
er should be written after reset and before the W
DT is enabled. A change of the TOP INIT is seen

only once the WDT has been enabled, and any c
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hange afier the first kick is not seen as subsequen
t kicks use the period specified by the TOP bits.
The range of values is limited by the WDT CNT
WIDTH. If TOP INIT is programmed to select a r
ange that is greater than the counter width, the ti
meout period is truncated to fit to the counter wid
th. This affects only the non-user specified values
as users are limited to these boundaries during co
nfiguration.

The range of values available for a 32-bit watchdo
g counter are:

Where i = TOP_INIT and

t = timeout period

For i = 0 to 15

if WDT USE _FIX TOP==

t = 2(16 + i)

else

t = WDT USER_TOP_INIT (i)

[3:0]

TOP

Timeout period.

This field is used to select the timeout period from
which the watchdog counter restarts. A change of
the timeout period takes effect only after the next
counter restart (kick). The range of values is limi

ted by the WDT CNT WIDTH. If TOP is program

med to select a range that is greater than the cou
nter width, the timeout period is truncated to fit to
the counter width. This affects only the non-user

specified values as users are limited to these boun
daries during configuration.

The range of values available for a 32-bit watchdo

g counter are:

Where i = TOP and

t = timeout period

For i = 0 to 15

if WDT USE _FIX TOP==

t =216 + i)

else

t = WDT_USER_TOP_(i)

WDT_CCVR

0x08

32

Oxffff

This register, when read, is the current value of t
he internal counter. This value is read coherently
when ever it is read, which is relevant when the

32 is less than the counter width.

WDT_CRR

0x0c’

0x0

This register is used to restart the WDT counter.

As a safety feature to prevent accidental restarts, t
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he value 0x76 must be written. A restart also clea
rs the WDT interrupt. Reading this register returns
zero.

WDT STAT 0x10 1 R 0 This register shows the interrupt status of the WD

B T
1 = Interrupt is active regardless of polarity.
0 = Interrupt is inactive.

WDT_EOI 0x14 1 R 0 Clears the watchdog interrupt. This can be used to
clear the interrupt without restarting the watchdog
counter.

WDT COMP_ |Oxe4 |32 |R Test only

PARAMS_5

WDT_COMP_ | 0xe8 |32 |R Test only

PARAMS_4

WDT_COMP_ |Oxec |32 |R Test only

PARAMS 3

WDT_COMP_ | 0xf0 32 |R Ox(ffff Test only

PARAMS_2

WDT_COMP_ | 0xf4 |32 |R Test only

PARAMS_1

WDT COMP 0xf8 32 R 0x31303 | ASCII value for each number in the version, follow

VERS_|0N a 72a ed by * For example

32 30 31 24 represents the version 2.01%
WDT COMP Oxfc 32 R 0x44570 | Designware Component Type number = 0x44_57 01
TYPE_ a 120 _20. This assigned unique hex value is constant, a
nd is derived from the two ASCII letters “DW” fo
llowed by a 16-bit unsigned number.
16. I2C & A725(0x4000_5000)
Register Name Addr Width R/W defaul | Description
offset t
IC_CON 0x00 7 RW Ox7d
[6] IC_SLAVE _DISABLE This bit controls whether I2C has its slave
disabled You have the choice of having the
slave enabled or disabled after reset is ap
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plied, which means sofiware does not have
to configure the slave. By default, the slave
is always enabled (in reset state as well).
If you need to disable it after reset, set t
his bit to 1. If this bit is set (slave is dis
abled), i2c functions only as a master and
does not perform any action that requires a
slave.

0: slave is enabled

1: slave is disabled

IC_RESTART_EN

Determines whether RESTART conditions ma

y be sent when acting as a master. Some
older slaves do not support handling RESTA
RT conditions; however, RESTART conditions
are used in several i2c operations.

0: disable

1: enable

When the RESTART is disabled, the i2c ma
ster is incapable of performing the following
functions:

e Sending a START BYTE

e Performing any high-speed mode operation
e Performing direction changes in combined
format mode

e Performing a read operation with a 10-bit
address

By replacing RESTART condition followed b

v a STOP and a subsequent START conditi
on, split operations are broken down into m
ultiple i2c transfers. If the above operations
are performed, it will result in setting bit
6 (TX_ABRT) of the IC_RAW_INT
R_S TAT register.

[4]

IC_10BITADDR_MASTER

This bit controls whether the i2c starts its t
ransfers in 7- or 10-bit addressing mode w
hen acting as a master.

0: 7-bit addressing

1: 10-bit addressing

[3]

IC_10BITADDR_SLAVE

When acting as a slave, this bit controls w
hether the i2c responds to 7- or 10-bit add
resses.

0: 7-bit addressing. The i2c ignores transact
ions that involve 10-bit addressing; for 7-bit

addressing, only the lower 7 bits of the I
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C _SAR register are compared.

1: 10-bit addressing. The i2c responds to o
nly 10-bit addressing transfers that match th
e full 10 bits of the IC_SAR register.

SPEED

These bits control at which speed the i2c o
perates, its setting is relevant only if one i
s operating the i2c in master mode. Hardw
are protects against illegal values being pro
grammed by software. This register should b
e programmed only with a value in the ran
ge of 1 to 2; otherwise, hardware updates

this register with the value of 2.

1: standard mode (0 to 100 kbit/s)

2: fast mode (<< 400 kbit/s)

3: high speed mode (< 3.4 Mbit/s)

[0]

MASTER_MODE

This bit controls whether the i2c master is
enabled.

0: master disabled

1: master enabled

NOTE: Sofiware should ensure that if this
bit is written with ‘I, then

bit 6 should also be written with a ‘I’

IC_TAR

0x04

12 | RW | 0x1055

[11]

SPECIAL

This bit indicates whether software performs a
General Call or START BYTE command.

0: ignore bit 10 GC_OR_START and use
IC _TAR normally

1: perform special 12C command as specified in
GC_OR_START bit

Reset value: ox0

[10]

GC_OR_START

If bit 11 (SPECIAL) is set to 1, then th
is bit indicates whether a General Call or
START byte command is to be performed b
y the ilc.
0: General Call Address — after issuing a
General Call, only writes may be performe
d. Attempting to issue a read command res
ults in setting bit 6 (IX ABRT) of the /C_
RA W_INTR_S TAT register. The
i2c remains in General Call mode until the
SPECIAL bit value (bit 11) is cleared.
1: START BYTE

Reset value: 0xo0

[9:0]

IC_TAR

This is the target address for any master tr
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ansaction. When transmitting a General Cal
I, these bits are ignored. To generate a ST
ART BYTE, the CPU needs to write only o
nce into these bits.

Reset value: 0x055

If the IC_TAR and IC_SAR are the sa
me, loopback exists but the FIFOs are shar
ed between master and slave, so full loopba
ck is not feasible. Only one direction loopb
ack mode is supported (simplex), not duplex.
A master cannot transmit to itself; it can

transmit to only a slave.

IC_SAR 0x08

10

RW

0x055

The IC_SAR holds the slave address when t
he 12C is operating as a slave. For 7-bit a
ddressing, only IC_SAR[6:0] is used. This r
egister can be written only when the 12C in
terface is disabled, which corresponds to the

IC_.ENABLE register being set to 0. W

rites at other times have no effect.

Note

The default values cannot be any of the reserved
address locations: that is, 0x00 to 0x07, or 0x78
to Ox7f. The correct operation of the device is not
guaranteed if you program the | C_SAR or
IC_TAR 10 a reserved value.

Reset value: IC DEFAULT SLAVE ADD

R configuration parameter

IC_HS_MADD | 0x0c
R

RW

Ox1

This bit field holds the value of the I2C H
S mode master code. HS-mode master codes
are reserved 8-bit codes (00001xxx) that a
re not used for slave addressing or other p
urposes. Each master has its unique master
code; up to eight highspeed mode masters
can be present on the same I12C bus syste
m. Valid values are from 0 to 7.

This register can be written only when the
12C interface is disabled, which corresponds
to the /C_ENABLE register being set t

o 0. Writes at other times have no effect.

IC_DATA_CM | 0x10
D

1

RW

0x0

[8]

CMD

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

when the i2c acts as a slave. It controls only the
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direction when it acts as a master.

m /[ =Read

m 0= Write

When a command is entered in the TX FIFO, this
bit distinguishes the write and read commands. In
slave-receiver mode, this bit is a “don’t care”
because writes to this register are not required. In
slave-transmitter mode, a “‘0” indicates that the
data in IC_DATA CMD is to be transmitted.
When programming this bit, you should
remember the following: attempting to perform a
read operation after a General Call command has
been sent results ina TX_ABRT interrupt (bit
6of the IC_RAW _INTR_STAT register),
unless bit 11 (SPECIAL) in the IC_TAR
register has been cleared.

If'a “1° is written to this bit after receiving a
RD__REQ interrupt, then a TX_ABRT
interrupt occurs.

Reset value: oxo0

[7:0]

DAT

This register contains the data to be transm
itted or received on the I2C bus. If you ar
e writing to this register and want to perfo
rm a read, bits 7:0 (DAT) are ignored by
the i2c. However, when you read this regi
ster, these bits return the value of data rec

eived on the i2c interface.

IC_SS_SCL_
HCNT

0x14

16

RW

0x190

This register must be set before any 12C bu
s transaction can take place to ensure prop
er I/O timing. This register sets the SCL cl
ock high-period count for standard speed.
This register can be written only when the
12C interface is disabled which corresponds
to the /C_ENABLE register being set to
0. Writes at other times have no effect.The
minimum valid value is 6; hardware preve
nts values less than this being written, and
if attempted results in 6 being set. For de
signs with APB_DATA WIDTH = 8, the ord
er of programming is important to ensure t
he correct operation of the DW apb i2c. Th
e lower byte must be programmed first. The
n the upper byte is programmed. When the

configuration parameter
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NOTE: This register must not be program
med to a value higher than 65525, because
i2c uses a 16-bit counter to flag an 12C

bus idle condition when this counter reaches

a value of IC_SS SCL_HCNT + 10.

IC_SS_SCL_L
CNT

0x18

16

RW

Ox1d6

This register must be set before any 12C bu
s transaction can take place to ensure prop
er I/O timing. This register sets the SCL cl
ock low period count for standard speed. T
his register can be written only when the 1
2C interface is disabled which corresponds t
o the /C_ENABLE register being set to
0. Writes at other times have no effect.
The minimum valid value is 8; hardware pr
events values less than this being written, a
nd if attempted, results in 8 being set. For
designs with APB_DATA WIDTH = &, the
order of programming is important to ensu
re the correct operation of DW _apb_i2c. Th
e lower byte must be programmed first, and
then the upper byte is programmed. When

the configuration parameter

IC_FS_SCL_
HCNT

Oxlc

16

RW

Ox3c

This register must be set before any 12C bu
s transaction can take place to ensure prop
er I/O timing. This register sets the SCL cl
ock high-period count for fast speed. It is

used in high-speed mode to send the Maste
r Code and START BYTE or General CAL
L. This register can be written only when t
he I2C interface is disabled, which correspo
nds to the IC_ENABLE register being se
t to 0. Writes at other times have no effec
t. The minimum valid value is 6; hardware
prevents values less than this being writte

n, and if attempted results in 6 being set.

IC_FS_SCL_L
CNT

0x20

16

RW

0x82

This register must be set before any 12C bu
s transaction can take place to ensure prop
er I/O timing. This register sets the SCL cl
ock low period count for fast speed. It is

used in high-speed mode to send the Maste
r Code and START BYTE or General CAL
L. This register can be written only when t
he I2C interface is disabled, which correspo

nds to the IC_ENABLE register being se
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t to 0. Writes at other times have no effec
t. The minimum valid value is 8; hardware
prevents values less than this being writte
n, and if attempted results in 8 being set.
If the value is less than 8 then the count

value gets changed to 8.

IC_HS_SCL_
HCNT

0x24

16

RW

0x6

This register must be set before any 12C bu
s transaction can take place to ensure prop
er I/O timing. This register sets the SCL cl
ock high period count for high speed. The

SCL High time depends on the loading of t
he bus. For 100pF loading, the SCL High

time is 60ns; for 400pF loading, the SCL

High time is 120ns. This register can be w
ritten only when the 12C interface is disable
d, which corresponds to the /C_ENABLE
register being set to 0. Writes at other ti
mes have no effect. The minimum valid valu
e is 6, hardware prevents values less than

this being written, and if attempted results i

n 6 being set.

IC_HS_SCL_
LCNT

0x28

16

RW

Ox10

This register must be set before any 12C bu
s transaction can take place to ensure prop
er I/O timing. This register sets the SCL cl
ock low period count for high speed. The S
CL low time depends on the loading of the
bus. For 100pF loading, the SCL low time
is 160ns; for 400pF loading, the SCL low
time is 320ns.This register can be written
only when the 12C interface is disabled, whi
ch corresponds to the IC_ENABLE regist
er being set to 0. Writes at other times ha
ve no effect.

The minimum valid value is 8; hardware pr
events values less than this being written, a

nd if attempted results in 8 being set.

IC_INTR_STA
T

0x2c

12

0x0

Each bit in this register has a co
rresponding mask bit in the IC I
NTR_MASK register. These bits
are cleared by reading the matchi
ng interrupt clear register. The un
masked raw versions of these bits
are available in the IC RAW IN
TR STAT register.
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R_GEN_CALL

Set only when a General Call address is received
and it is acknowledged. It stays set until it is
cleared either by disabling i2c or when the CPU
reads bit 0 of the [IC_CLR_GEN_CALL

register. i2c stores the received data in the Rx

buffer.

R _START DET

Indicates whether a START or RESTART
condition has occurred on the 12C interface
regardless of whether i2c is operating in slave or

master mode.

[9]

R _STOP_DET

Indicates whether a STOP condition has occurred
on the 12C interface regardless of whether i2c is

operating in slave or master mode.

[8]

R_ACTIVITY

This bit captures i2c activity and stays set until it
is cleared. There are four ways to clear it:

B Disabling the i2c

m Reading the IC_CLR_ACTIVITY
register

m Reading the [C_CLR_INTR register

W System reset

Once this bit is set, it stays set unless one of the

four methods is used to clear it. Even if the i2c

module is idle, this bit remains set until cleared,

indicating that there was activity on the bus.

[7]

R_RX_DONE

When the i2c is acting as a slave-transmitter, this
bit is set to 1 if the master does not acknowledge

a transmitted byte. This occurs on the last byte of
the transmission, indicating that the transmission

is done.

[6]

R _TX_ABRT

This bit indicates if i2c, as an 12C transmitter, is
unable to complete the intended actions on the
contents of the transmit FIFO. This situation can
occur both as an I2C master or an I2C slave, and
is referred to as a “transmit abort”. When this bit
is set to 1, the /C_ TX_ABRT_SOURCE
register indicates the reason why the transmit
abort takes places.

NOTE: i2c flushes/resets/empties the TX FIFO
whenever this bit is

set. The TX FIFO remains in this flushed state
until the register IC_CLR_TX ABRT is read.
Once this read is performed, the TX FIFO is then
ready to accept more data bytes from the APB

interface.
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R RD_REQ

This bit is set to 1 when i2c is acting as a slave
and another 12C master

is attempting to read data from i2c. The i2c holds
the I2C bus in a wait state (SCL=0) until this
interrupt is serviced, which means that the slave
has been addressed by a remote master that is
asking for data to be transferred. The processor
must respond to this interrupt and then write the
requested data to the [C_DATA_CMD
register. This bit is set to 0 just after the

processor reads the [C_CLR _RD _REQ

register.

R_TX_EMPTY

This bit is set to 1 when the transmit buffer is at
or below the threshold value set in the

/ C_ T)(_~ TL register. It is automatically cleared
by hardware when the buffer level goes above the
threshold. When the IC_ENABLE bit 0 is 0, the
IX FIFO is flushed and held in reset. There the
TX FIFO looks like it has no data within it, so this
bit is set to 1, provided there is activity in the
master or slave state machines.When there is no
longer activity, then with ic_en=0, this bit is set to

0.

[3]

R _TX_OVER

Set during transmit if the transmit buffer is filled
to 8 and the processor attempts to issue another
12C command by writing to the

IC_DATA _CMD register. When the module
is disabled, this bit keeps its level until the master
or slave state machines go into idle, and when

ic_en goes to 0, this interrupt is cleared.

(2]

R_RX_FULL

Set when the receive buffer reaches or goes above
the RX_TL threshold in the [IC_RX_TL
register. It is automatically cleared by hardware
when buffer level goes below the threshold. If the
module is disabled (IC_ENABLE[0]=0), the RX
FIFO is flushed and held in reset; therefore the
RX FIFO is not full. So this bit is cleared once the
IC_ENABLE bit 0 is programmed with a 0,

regardless of the activity that continues.

[1]

R _RX_OVER

Set if the receive buffer is completely filled to 8
and an additional byte is received from an
external 12C device. The i2c acknowledges this,
but any data bytes received after the FIFO is full

are lost. If the module is disabled

COPYRIGHT©Beijing Nufront Mobile Multimedia Technology Co.,

ESERVED

Ltd. 2009-2014. ALL RIGHTS R




(IC_ENABLE[0]=0), this bit keeps its level until
the master or slave state machines go into idle,

and when ic_en goes to 0, this interrupt is

cleared.
[()] R_RX_UNDER Set if the processor attempts to read the receive
buffer when it is empty by reading from the
IC_DATA_CMD register. If the module is
disabled
(IC_ENABLE[0]=0), this bit keeps its level until
the master or slave state
machines go into idle, and when ic_en goes
to 0, this interrupt is cleared.
IC_INTR_MA | 0x30 12 RW | Ox8ff These bits mask their correspondi
SK ng interrupt status bits. This regis
ter is active low; a value of 0 m
asks the
interrupt, whereas a value of 1 u
nmasks the interrupt.
[11] M_GEN_CALL These bits mask their corresponding interrupt
[10] M_START DET status bits in the IC_INTR_STAT register.
[9] M_STOP_DET
[8] M_ACTIVITY
[7] M_RX_DONE
[6] M_TX_ABRT
[5] M_RD_REQ
[4] M_TX_EMPTY
[3] M_TX_OVER
2] M_RX_FULL
[1] M_RX_OVER
[0] M_RX_UNDER
IC_RAW_INT | 0x34 12 R 0x0 Unlike the IC INTR STAT registe
R_STAT 1, these bits are not masked so t
hey always show the true status
of the
DW _apb i2c
[11] GEN_CALL These bits mask their corresponding interrup
[10] START DET t status bits in the IC_INTR_STAT register.
El STOP_DET
[8] ACTIVITY
[7] RX_DONE
[6] TX_ABRT
[5] RD_REQ
[4] TX_EMPTY
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[3]

TX_OVER

[2]

RX_FULL

[1]

RX_OVER

[0]

RX_UNDER

IC_RX_TL

0x38

8 RW | 0x0

Receive FIFO Threshold Level Controls the
level of entries (or above) that triggers the
RX_FULL interrupt (bit 2 in IC_RAW I
NTR _STAT register). The valid range is 0-2
55, with the additional restriction that hard
ware does not allow this value to be set to
a value larger than the depth of the buffe
r. If an attempt is made to do that, the ac
tual value set will be

the maximum depth of the buffer. A value
of 0 sets the threshold for 1 entry, and a
value of 255 sets the threshold for 256 ent

ries.

IC_TX_TL

0x3c

8 RW | 0x0

Transmit FIFO Threshold Level

Controls the levels of entries (or below) tha
t trigger the T)(_EMP TY interrupt (bit 4
in IC_RAW INTR_STAT register). The valid
range is 0-255, with the additional restricti
on that it may not be set to value larger t
han the depth of the buffer. If an attempt i
s made to do that, the actual value set wil
| be the maximum depth of the buffer. 4 v
alue of 0 sets the threshold for 0 entries,
and a value of 255 sets the threshold for

255 entries.

IC_CLR_INTR

0x40

1 R 0x0

Read this register to clear the combined int
errupt, all individual interrupts, and the IC
_TX_ABRT_SOURCE register. This bi
t does not clear hardware clearable interrup
ts but software clearable interrupts. Refer to
Bit 9 of the IC_TX_ABRT_SOURC

E register for an exception to clearing I1C

_TX_ABRT_SOURCE.

IC_CLR_RX_
UNDER

0x44

1 R 0x0

Read this register to clear the RX_UND
ER interrupt (bit 0) of the IC_RAW _IN
TR_S TAT register.

IC_CLR_RX_
OVER

0x48

1 R 0x0

Read this register to clear the RX_OVE
R interrupt it 1) of the IC_RAW _INT
R_S TAT register.

IC_CLR_TX_

0x4c

1 R 0x0

Read this register to clear the TX _OVE
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OVER

R interrupt (bit 3) of the
IC_RAW_INTR_STAT register

IC_CLR_RD_ | 0x50 R 0x0 Read this register to clear the RD_REQ
RE_Q a a interrupt (bit 5) of the
IC_RAW _INTR_STAT register.
IC_CLR_TX_ | 0x54 R 0x0 Read this register to clear the TX_ABRT
ABRT interrupt (bit 6) of the IC_RAW INTR
_STAT register, and the IC_TX_ABRT
_SOURGCE register. This also releases th
e TX FIFO from the flushed/reset state, allo
wing more writes to the TX FIFO. Refer to
Bit 9 of the IC_TX _ABRT_SOURC
E register for an exception to clearing 1C
_TX_ABRT_SOURCE
IC_CLR_RX_ | 0X58 R 0x0 Read this register to clear the RX_DON
DONE E interrupt (it 7) of the IC_RAW _INT
R _STAT register.
IC_CLR_ACTI | 0x5¢c R 0x0 Reading this register clears the ACTIVIT
VITY Y interrupt if the I2C is not active anymor
e. If the I2C module is still active on the
bus, the ACTIVITY interrupt bit continues
to be set. It is automatically cleared by h
ardware if the module is disabled and if th
ere is no further activity on the bus. The v
alue read from this register to get status of
the ACTIVITY interrupt (bit 8) of the |
C_RAW _INTR_STAT register.
IC_CLR_STO | 0X60 R 0x0 Read this register to clear the STOP_D
P_DET ET interrupt it 9) of the IC_RAW _IN
TR_STAT register.
IC_CLR_STA | 0x64 R 0x0 Read this register to clear the START_D
RT_DET ET interrupt (bit 10) of the IC_RAW |
NTR_STAT register.
IC_CLR_GEN | 0X68 R 0x0 Read this register to clear the GEN_CA
_CALL LL interrupt (vit 11) of IC_RAW_INTR
_STAT register.
IC_ENABLE 0X6C Rw 0x0 Controls whether the DW _apb_i2c is enable

d.

0: Disables DW _apb_i2c (TX and RX FIFO
s are held in an erased state)

1: Enables DW apb i2c

Software can disable i2c while it is active.
However, it is important that care be taken

to ensure that i2c is disabled properly. A
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recommended procedure is described in “D
isabling DW apb i2c¢” on page 51.

When i2c is disabled, the following occurs:
*The TX FIFO and RX FIFO get flushed.
«Status bits in the IC_INTR_STAT regis
ter are still active until i2c goes into IDLE
state.

If the module is transmitting, it stops as w
ell as deletes the contents of the transmit b
uffer after the current transfer is complete.
If the module is receiving, the il2c stops the
current transfer at the end of the current
byte and does not acknowledge the transfer.
In systems with asynchronous pclk and ic_cl
k when IC_CLK TYPE parameter set to asy
nchronous (1), there is a two ic_clk delay

when enabling or disabling the DW _apb_ilc.

IC_STATUS

0X70

7 RW | 0x6

This is a read-only register used

to indicate the current transfer sta
tus and FIFO status. The status r
egister

may be read at any time. None o
f the bits in this register request

an interrupt.

When the 12C is disabled by writ
ing 0 in bit 0 of the /C ENABL

E register:

% Bits 1 and 2 are set to 1

% Bits 3 and 4 are set to 0

[6]

SLV_ACTIVITY

Slave FSM Activity Status. When the Slave

Finite State Machine (FSM) is not in the I
DLE state, this bit is set.

0: Slave FSM is in IDLE state so the Slav
e part of DW _apb i2c is not Active

1: Slave FSM is not in IDLE state so the
Slave part of DW _apb i2c is Active

[5]

MST ACTIVITY

Master FSM Activity Status. When the Mast
er Finite State Machine (FSM) is not in th
e IDLE state, this bit is set.

0: Master FSM is in IDLE state so the M
aster part of DW _apb i2c is not Active

1: Master FSM is not in IDLE state so the
Master part of DW apb i2c is Active

[4]

RFF

Receive FIFO Completely Full. When the re
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ceive FIFO is completely full, this bit is se
t. When the receive FIFO contains one or
more empty location, this bit is

cleared.

0: Receive FIFO is not full

1: Receive FIFO is full

[3] RFNE Receive FIFO Not Empty. This bit is set w
hen the receive FIFO contains one or more
entries; it is cleared when the receive FIF
O is empty.
0: Receive FIFO is empty
1: Receive FIFO is not empty
[2] TFE Transmit FIFO Completely Empty. When the
transmit FIFO is completely empty,this bit
is set. When it contains one or more valid
entries, this bit is cleared. This bit
field does not request an interrupt.
0: Transmit FIFO is not empty
1: Transmit FIFO is empty
[1] TFNF Transmit FIFO Not Full. Set when the tran
smit FIFO contains one or more empty loc
ations, and is cleared when the FIFO is fu
Il
0: Transmit FIFO is full
1: Transmit FIFO is not full
[O] ACTIVITY 12C Activity Status.
IC_TXFLR 0x74 R 0x0 Transmit FIFO Level. Contains the n
umber of valid data entries in the
transmit FIFO.
IC_RXFLR 0X78 R 0x0 Receive FIFO Level. Contains the nu
mber of valid data entries in the
receive FIFO.
IC_SDA_HOL 0X7C 16 RW OxI Sets the required SDA hold time in units of
D ic_clk period.
IC_TX_ABRT | 0x80 16 R 0x0 This register has 16 bits that indi
_SOURCE cate the source of the 7X ABRT

bit. Except for Bit 9, this register
is cleared whenever the /C CLR
_TX ABRT register or the IC CL
R _INTR register is read. To clear
Bit 9, the source of the ABRT S
BYTE NORSTRT must be fixed fi
rst; RESTART must be enabled

(IC_CONJ5]=1), the SPECIAL bit
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must be cleared (/C_TAR[11]), o
r the GC OR _START bit must b
e cleared (IC_TAR[10]). Once the

source of the ABRT SBYTE NO
RSTRT is fixed, then this bit can

be cleared in the same manner
as other bits in this register. If th
e source of the ABRT SBYTE NO
RSTRT is not fixed before attemp
ting to clear this bit, Bit 9 clears
for one cycle and is then re-ass
erted.

ABRT_SLVRD_INTX

1: When the processor side responds to a s
lave mode request for data to be transmitte

d

to a remote master and user writes a 1 in
CMD it 8 of IC_DATA _CMD regi

ster.

[14]

ABRT_SLV_ARBLOST

1: Slave lost the bus while transmitting dat
a to a remote master. /C_T)(_ABRT_S
OURCE/12

is set at the same time.

Note: Even though the slave never “own

s” the bus, something could go wrong on t
he bus. This is a fail safe check. For insta
nce, during a data transmission at the low-t
o-high transition of SCL, if what is on the
data bus is not what is supposed to be tr

ansmitted, then i2c no longer own the bus.

[13]

ABRT_SLVFLUSH_TXFIFO

1: Slave has received a read command and
some data exists in the TX FIFO so the
slave issues a TX_ABR T interrupt to flus
h old data
in TX FIFO.

[12]

ARB_LOST

1: Master has lost arbitration, or if

IC_TX_ABRT_SOURCE[14] is also s
et, then the slave transmitter has lost arbitr
ation. Note: 12C can be both master and sl

ave at the same time.

[11]

ABRT_MASTER_DIS

1: User tries to initiate a Master operation

with the Master mode disabled.

[10]

ABRT _10B_RD_NORSTRT

1: The restart is disabled (IC_RESTAR
T_EN bit (IC_CON/[5]) = 0) and the mas

ter sends a read command in 10-bit addres
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sing mode.

ABRT_SBYTE_NORSTRT

To clear Bit 9, the source of the
ABRT_SBYTE_NORSTRT must be fi
xed first; restart must be enabled (IC_CON
[5]=1), the SPECIAL bit must be cleared (I
C TAR[11]), or
the GC_OR _START bit must be cleared (IC
_TAR[10]). Once the source of the ABRT
_SBYTE _NORSTRT s fixed, then this
bit can be cleared in the same manner as
other bits in this register. If the source of
the ABRT_SBYTE_NORSTRT is no
t fixed before attempting to clear this bit, b
it 9 clears for one cycle and then gets re-
asserted.]: The restart is disabled (IC_RE
START EN
bit (IC_CON[5]) = 0) and the user is tryin
g to send a START Byte.

[8]

ABRT_HS_NORSTRT

1: The restart is disabled (IC_RESTAR
T _EN bit (IC CON[5]) = 0) and the user
is trying to

use the master to transfer data in High Sp

eed mode.

[7]

ABRT_SBYTE_ACKDET

1: Master has sent a START Byte and the
START Byte was acknowledged (wrong beha

vior).

[6]

ABRT_HS_ACKDET

1: Master is in High Speed mode and the
High Speed Master code was acknowledged

(wrong behavior).

[5]

ABRT_GCALL_READ

1: DW _apb_i2c in master mode sent a Gen
eral Call but the user programmed the byte
following the General Call to be a read f
rom the bus (IC_DATA_CMD[9] is set
to 1)

[4]

ABRT_GCALL_NOACK

1: DW _apb_i2c in master mode sent a Gen
eral Call and no slave on the bus acknowl

edged the General Call.

[3]

ABRT_TXDATA_NOACK

1: This is a master-mode only bit. Master

has received an acknowledgement for the ad
dress, but when it sent data byte(s) followin
g the address, it did not receive an acknow

ledge from the remote slave(s).

[2]

ABRT_10ADDR2_NOACK

1: Master is in 10-bit address mode and th

e second address byte of the 10-bit address
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was not acknowledged by any slave

ABRT_10ADDR1_NOACK

1: Master is in 10-bit address mode and th
e first 10-bit address byte was not acknowl

edged by any slave.

[0]

ABRT_7B_ADDR_NOACK

1: Master is in 7-bit addressing mode and
the address sent was not acknowledged by

any slave.

IC_SLV_DAT
A_NACK_ON
LY

0x84

RW

0x0

Generate NACK. This NACK generation only
occurs when i2c is a slavereceiver.f this
register is set to a value of 1, it can only
generate a NACK after a data byte is rec
eived; hence, the data transfer is aborted a
nd the data received is not pushed to the r
eceive buffer. When the register is set to a
value of 0, it generates NACK/ACK, depen

ding on normal criteria.

1 = generate NACK after data byte receive
d

0 = generate NACK/ACK normally

IC_DMA_CR

0x88

RW

0x0

The register is used to enable the
DMA Controller interface operation.
There is a separate bit for transmit
and receive. This can be
programmed regardless of the state
of IC_ENABLE

[1]

TDMAE

Transmit DMA Enable. 7vis bit
enables/disables the transmit FIFO DMA
channel.

0 = Transmit DMA disabled

1 = Transmit DMA enabled

(0]

RDMAE

Receive DMA Enable. 7is bit
enables/disables the receive FIFO DMA channel.
0 = Receive DMA disabled

1 = Receive DMA enabled

IC_DMA_TDL
R

0x8c

RW

0x0

DMATDL

Transmit Data Level. 7vis bit field
controls the level at which a DMA request is
made by the transmit logic. It is equal to the
watermark level; that is, the dma_tx_req signal is
generated when the number of valid data entries
in the transmit FIFO is equal to or below this
Sfield

value, and TDMAE = 1.

IC_DMA_RDL

0x90

2

RW

0x0

DMARDL
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Receive Data Level. 1vis bit field
controls the level at which a DMA request is
made by the receive logic. The watermark level =
DMARDL+1; that is, dma_rx_req is generated
when the number of valid data entries in the
receive FIFO is equal to or more than this field
value + 1, and RDMAE =1. For instance,
when DMARDL is 0, then dma_rx_req is

asserted when 1 or more data entries are present

in the receive FIFO.

IC_S DA_S ET | 0x%4 8 RW 0x64 SDA Setup. It is recommended that if t

UP he required delay is 1000ms, then for an ic
_clk frequency of 10 MHz, IC SDA_SETUP
should be programmed to a value of 11. I
C _SDA_SETUP must be programmed with a
minimum value of 2.
Default Reset value: 0x64

IC_ACK_GEN | 0x98 1 RW | 0xl ACK General Call. When set to 1, D

ERAL_CALL W _apb_i2c responds with a ACK (by asserti
ng ic_data_oe) when it receives a General
Call. When set to 0, the DW _apb_i2c does
not generate General Call interrupts.
Default Reset value: ox!

IC_ENABLE_ | 0x9¢ 3 R 0x0

STATUS

[2]

SLV_RX_DATA_LOST

Slave Received Data Lost. 7nis bi
t indicates if a Slave-Receiver operation has
been aborted with at least one data byte

received from an

I2C transfer due to the setting of IC_EN

ABLE from 1 to 0. When read as 1, DW
_apb_i2c is deemed to have been actively e
ngaged in an aborted 12C transfer (with ma
tching address) and the data phase of the

I2C transfer has been entered, even though

a data byte has been responded with a NA
CK.

NOTE: If the remote I2C master terminate
s the transfer with a STOP condition before
the i2c has a chance to NACK a transfer,
and IC_ENABLE has been set to 0, then
this bit is also set to 1. When read as 0,
i2c is deemed to have been disabled withou

t being actively involved in the data phase
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of a Slave-Receiver transfer.

NOTE: The CPU can safely read this bit
when IC_EN (bit 0) is read as 0.

SLV_DISABLED_WHIL

Slave Disabled While Busy (Tra
nsmit, Receive). This bit indicates if

a potential or active Slave operation has be
en aborted due to the setting of the IC_E
NABLE register from 1 to 0. This bit is

set when the CPU writes a 0 to the IC E
NABLE register while: (a) i2c is receiving t
he address byte of the Slave-Transmitter ope
ration from a remote master; OR, (b) addre
ss and data bytes of the Slave-Receiver ope
ration from a remote master.

When read as 1, i2c is deemed to have for
ced a NACK during any part of an I2C tr
ansfer, irrespective of whether the 12C addre
ss matches the slave address set in DW _ap
b i2c (IC_SAR register) OR if the transfer i
s completed before IC_ENABLE is set to 0
but has not taken effect.

NOTE: If the remote I2C master terminate
s the transfer with a STOP condition before
the i2c¢ has a chance to NACK a transfer,
and IC ENABLE has been set to 0, then

this bit will also be set to 1. When read a
s 0, i2c is deemed to have been disabled
when there is master activity, or when the
12C bus is idle.
NOTE: The CPU can safely read this bit
when /C_EN (bit 0) is read as 0.

[0]

ic_en Status. This bit always reflects ¢
he value driven on the output port ic_en.
When read as 1, i2c is deemed to be in a
n enabled state. When read as 0, i2c is de
emed completely inactive.
NOTE: The CPU can safely read this bit
anytime. When this bit is read as
0, the CPU can safely read SLV_RX_D
ATA LOST it 2) and
SLV_DISABLED WHILE_BUSY (bit
1).

IC_FS_SPKL
EN

0xA0

E BUSY
IC_EN
8 RW

Ox5

This register must be set before any 12C bu

s transaction can take place to ensure stabl
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e operation. This register sets the duration,
measured in iC_C/k cycles, of the longest
spike in the SCL or SDA lines that are fi

ltered out by the spike suppression logic;Thi

s register can be written only when the 12C
interface is disabled, which corresponds to
the IC_ENABLE register being set to 0.
Writes at other times have no effect.

The minimum valid value is 1; hardware pr

events values less than this being written, a
nd if attempted results in eing set.

@

17. PWMEF7742(0x4000_9000)

Register Name: | PWMO_MODE_CTRL

Address Offset | 0x00

Default Value: %, 0

Description PWMO mode control register




Register Name: PWM1_MODE_CTRL

Address Offset 0x10

Default Value: 0x0

Description PWM1 mode control register

&

4%(0x4004_0000)

%tk AAEEAF | L% | RW | Description Default
0x00 gp|o sw | 32 RW Values written to this register are output 0
porta_dr on the /O signals for GPIO Port if the

corresponding data direction bits are set t

o Output mode and the corresponding con

COPYRIGHT©Beijing Nufront Mobile Multimedia Technology Co., Ltd. 2009-2014. ALL RIGHTS R
ESERVED



trol bit is set to Software mode. The valu
e read back is equal to the last value w

ritten to this register.

0x04

gpio_sw
porta_dd
r

32

RW

Values written to this register independentl
y control the direction of the correspondin
g data bit.

0 — Input (default)

1 — Output

0x30

gpio_int
en

32

RW

Allows each bit of Port to be configured
for interrupts. By default the generation of
interrupts is disabled. Whenever a 1 is
written to a bit of this register, it config
ures the corresponding bit on Port to bec
ome an interrupt; otherwise,Port operates
as a normal GPIO signal. Interrupts are
disabled on the corresponding bits of Port
if the corresponding data direction regist
er is set to Output or if mode is set to

Hardware.
0 — Configure bit as normal GPIO signal
(default)

1 = Configure bit as interrupt

0x34

gpio_int
mask

32

RW

Controls whether an interrupt on Port can
create an interrupt for the interrupt cont
roller by not masking it. By default, all i
nterrupts bits are unmasked. Whenever a
1 is written to a bit in this register, it
masks the interrupt generation capability f
or this signal; otherwise interrupts are all
owed through. The unmasked status can b
e read as well as the resultant status aft
er masking.

0 — Interrupt bits are unmasked (default)

1 — Mask interrupt

Ox 38

gpio_intt
ype_leve
|

32

RW

Controls the type of interrupt that can oc
cur on Port Whenever a 0 is written to
a bit of this register, it configures the int
errupt type to be level-sensitive; otherwise,
it is edge-sensitive.

0 — Level-sensitive (default)

1 — Edge-sensitive

0x3c

gpio_int
_polarity

32

RW

Controls the polarity of edge or level sen
sitivity that can occur on input of Port.

Whenever a 0 is written to a bit of this

COPYRIGHT©OBeijing Nufront Mobile Multimedia Technology Co., Ltd. 2009-2014. ALL RIGHTS R
ESERVED




register, it configures the interrupt type to
falling-edge or active-low sensitive; other
wise, it is rising-edge or active-high sensit
ive.
0 — Active-low (default)
1 — Active-high
0x40 gpio_int 32 Interrupt status of GPIO port
status
0x44 g pio_ra 32 Raw interrupt of status of GPIO port (pr
w_intstat emasking bits)
us
Ox4c gpio_por 32 Controls the clearing of edge type interru
ta_eoi pts from Port .When a 1 is written into
a corresponding bit of this register, the i
nterrupt is cleared. All interrupts are clea
red when Port is not configured for inte
rrupts.
0 — No interrupt clear (default)
1 — Clear interrupt
0x50 gpio_ext 32 When Port is configured as Input, then
_porta reading this location reads the values on
the signal. When the data direction of Po
rt is set as Output, reading this location
reads the data register for Port.
Reset Value: oxo
Ox6c¢c gpio_ver 32 ASCII value for each number in the versi
_id_code on, followed by * For example 32 30 31
_2A represents the version 2.01%*

19. UART & 1725 (0x4004_1000)

T AF R
Address | Name Width R/ | Description Reset
Offset w Value
0x00 RBR (Lcr/7) bi | 31:8 R | Reserved and read as zero 0x0
t =0 7:0 R | Receive Buffer Register 0x0
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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 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
over-run error.

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

an over-run error occurs.

THR 31:8

Py

Reverved 0x0

(LCR[7] bit = 0) 7:0 W | Transmit Holding Register 0x0
IData 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 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 FIFOs are enabled (FCR[0] = 1) and THRE
is set, 16 number of characters of data may be
written to the THR before the FIFO is full. An
vy attempt to write data when the FIFO is full r

esults in the write data being lost.

DLL 31:8 R | Reserved 0x0

(LCR[7] bit = 1) 7:0 R / | Lower 8 bits of a 16-bit, read/write, Divisor Latch 0x0
W | register that contains the baud rate

divisor for the UART. This register may only be
accessed when the DLAB bit (LCR[7]) is set and the
UART is not busy (USR[0] is zero);

The output baud rate is equal to the serial cloc
k (pclk) frequency divided by sixteen times the v
alue 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 a
nd no serial communications occur. Also, once th
e DLL is set, at least 8 clock cycles of the slo

west DW _apb_uart clock should be allowed to p
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ass before transmitting or receiving data.

0x4 DLH 31:8 R Reserved 0x0

(LCR[ 7] bit = I) 7:0 R /| Upper 8-bits of a 16-bit, read/write, Divisor Latch 0x0
W | register that contains the baud rate divisor for the
UART. This register may only be accessed when the
DLAB bit (LCR[7]) is set and the UART is not busy
(USR/[0] is zero),.

The output baud rate is equal to the serial clock (pclk)
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 DW _apb_uart clock should be allowed to pass

before transmitting or receiving data

|ER(LCR[7] bit 31:8 R Reserved 0x0

= 0) 7 R | PTIME 0x0
This is used to enable/disable the generation of THRE
Interrupt. This bit is tied to be 0.

* 0 —disabled

* | —enabled
6:4 R Reserved 0x0
3 R/ | EDSSI 0x0

W | 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

* [ —enabled

2 R/ | ELSI 0x0
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

* [ —enabled

1 R/ | ETBEI 0x0
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

* | —enabled

0 R/ | ERBFI 0x0

generation of Received Data Available Interrupt and
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the Character Timeout Interrupt (if FIFOs enabled).
These are the second highest priority interrupts.

* 0 —disabled

e | —enabled
0x08 IR 31:8 R Reserved 0x0
7:6 R FIFOs Enabled (FIFOSE) 0x0

This is used to indicate whether the FIFOs are enabled
or Disabled.

* 00 — disabled

* 11 —enabled

5:4 R Reserved 0x0

3:0 R Interrupt ID (IID) Ox1
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

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

The interrupt priorities are split into several levels that

are detailed in Table 6-2

FCR 31:8 R Reserved 0x0

7:6 W | RCVR Trigger (RT). 0x0
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 in certain modes of operation. The
following trigger levels are supported:

* 00— 1 character in the FIFO

* 01 — FIFO % full

* 10— FIFO % full

* 11— FIFO 2 less than full

5:4 R TX Empty Trigger (or TET) 0x0
Not writable.

1t determines when the dma_tx_req_n signal is asserted
when in certain modes of operation.

The following trigger levels are supported.:

* 00— FIFO empty

* 01 — 2 characters in the FIFO
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* 10— FIFO Y% full
e 11— FIFO ¥ full

3 W | DMA Mode (or DMAM) 0x0
This determines the DMA signalling mode used for the

dma_tx_req n and dma_rx_req n output signals.

* (0 —mode 0
e ] —mode 1
2 W | XMIT FIFO Reset (or XFIFOR) 0x0

This resets the control portion of the transmit FIFO
and treats the FIFO as empty.
Note that this bit is 'self-clearing’. It is not necessary to

clear this bit.

1 W | RCVR FIFO Reset (or RFIFOR) 0x0
This resets the control portion of the receive FIFO and
treats the FIFO as empty.

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

clear this bit.

0 W | FIFO Enable. 0x0
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.
Oxc LCR 31:8 R | Reserved 0x0
7 R/ | DLAB 0x0

W | Divisor Latch Access Bit. Divisor Latch Access Bit.
Writeable only when UART is not busy (USR[0] is
zero);

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. This bit must be cleared after initial

baud rate setup in order to access other registers.

6 R /| Break (or BC) 0x0
W | Break Control Bit.This is used to cause a break
condition to be transmitted to the receiving device. If
set to one the serial output is forced to the spacing
(logic 0) state. When not in Loopback Mode, as
determined by MCR[4], the sout line is forced low until
the Break bit is cleared. When in Loopback Mode, the
break condition is internally looped back to the

receiver and the sir_out_n line is forced low.

5 R /| Stick Parity 0x0
Writeable only when UART is not busy (USR[0] is 0);
This bit is used to force parity value. When PEN, EPS,

and Stick Parity are set to 1, the parity bit is
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transmitted and checked as logic 0. If PEN and Stick
Parity are set to 1 and EPS is a logic 0, then parity bit
is transmitted and checked as a logic 1. If this bit is set

to 0, Stick Parity is disabled.

4 R/ | EPS 0x0
Even Parity Select. writeable only when

UART is not busy (USR[0] is 0); This is used to select
between even and odd parity, when parity is enabled
(PEN set to 1). If set to 1, an even number of logic 1s is
transmitted or checked. If set to 0, an odd number of

logic 1s is transmitted or checked

3 R/ | PEN 0x0
Parity Enable. Writeable only when UART is not busy
(USR/[0] is 0); This bit is used to enable and disable
parity generation and detection in transmitted and
received serial character respectively.

B 0 - parity disabled

B [ —parity enabled

2 R/ | STOP 0x0
Number of stop bits. Writeable only when UART is not
busy (USR[0] is 0); This is used to select the number of
stop bits per character that the peripheral transmits
and receives. If set to 0, one stop bit is transmitted in
the serial data.

If'set to 1 and the data bits are set to 5 (LCR[1:0] set to
0) 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.

m 0- [ stop bit

B [ — 1.5 stop bits when DLS (LCR[1:0]) is 0, else 2
stop bit

NOTE: The STOP bit duration implemented by

DW _apb_uart may appear longer due to idle time
inserted between characters for some configurations
and baud clock divisor values in the transmit direction;

for details on idle time between transmitted transfers

1:0 R / | DLS (or CLS, as used in legacy) 0x0
W | Data Length Select. Writeable only when UART is not
busy (USR[0] is 0); 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:

m 00-5 bits
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m 0] -6 bits

m /0-7 bits

m /]-8bits
0x10 MCR 31:7 R Reserved 0x0
6 R SIRE 0x0

SIR Mode Enable. Not writeable as this version of
UART does 't support SIR Mode. This is used to
enable/disable the IrDA SIR Mode features.

m 0 —1IrDA SIR Mode disabled

m [ —IrDA SIR Mode enabled

5 R AFCE 0x0
Auto Flow Control Enable.Read only as this version of
UART does 't support auto flow control.

m 0 — Auto Flow Control Mode disabled

m [ — Auto Flow Control Mode enabled

4 R / | LoopBack (or LB) 0x0
LoopBack Bit. This is used to put the UART into a
diagnostic mode for test purposes. data on the sout line
is held high, while serial data output is looped back to
the sin line, internally. In this mode all the interrupts
are fully functional. Also, in loopback mode, the modem
control inputs (dsr_n, cts_n, ri_n, ded_n) are
disconnected and the modem control outputs (dtr_n,
rts_n, outl _n, out2_n) are looped back to the inputs,

internally.

3 R/ | OoUT2 0x0
This is used to directly control the user-designated
Output2 (out2_n) output (not available for user).The
value written to this location is inverted and driven out
on out2_n, that is:

B 0—out2 n de-asserted (logic 1)

B [ —out2 n asserted (logic 0)

Note that in Loopback mode (MCR[4] set to 1), the
out2_n output is held inactive high while the value of

this location is internally looped back to an input.

2 R /| OUTI (not connected) 0x0
W | OUTL. This is used to directly control the user-
designated Outputl (outl n) output(not available for
user).. The value written to this location is inverted and
driven out on outl_n, that is:

B 0—outl_n de-asserted (logic 1)

B [ —outl _n asserted (logic 0)

Note that in Loopback mode (MCR[4] set to 1), the

outl n output is held inactive high
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while the value of this location is internally looped

back to an input.

1 R/ | RTS 0x0
Request to Send. This is used to directly control the
Request to Send (rts_n) output(not available for user)..
The Request To Send (rts_n) output is used to inform
the modem or data set that the UART is ready to
exchange data.The rts_n signal is set low by
programming MCR[1] (RTS) to a high. The rts_n
signal is de-asserted when MCR[1] is set low. Note that
in Loopback mode (MCR[4] set to 1), the rts_n output
is held inactive high while the value of this location is

internally looped back to an input.

0 R/ | DTR 0x0
Data Terminal Ready. This is used to directly control
the Data Terminal Ready (dtr_n) output(not available
for user).. The value written to this location is inverted
and driven out on dtr_n, that is:

B 0—dtr_n de-asserted (logic 1)

B [ —dtr_n asserted (logic 0)

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

Note that in Loopback mode (MCR[4] set to 1), the
dtr_n output is held inactive high while the value of this

location is internally looped back to an input.

0x14 LSR 31:8 R | Reserved 0x0

7 R RFE 0x0
Receiver FIFO Error bit. This bit is only relevant when
FIFOs are enabled (FCR[0] set to 1). This is used to
indicate if there is at least one parity error, framing
error, or break indication in the FIFO.

m 0—no errorin RX FIFO

m [ —errorin RX FIFO

This bit is cleared when the LSR is read and the
character with the error is at the top of the receiver

FIFO and there are no subsequent errors in the FIFO.

6 R TEMT Ox1
Transmitter Empty bit. If FIFOs enabled (FCR[0] set to
1), this bit is set whenever the Transmitter Shift
Register and the FIFO are both empty. If FIFOs are
disabled, this bit is set whenever the Transmitter
Holding Register and the Transmitter Shift Register are

both empty.
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5 R THRE Ox1
Transmit Holding Register Empty bit. 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.

4 R BI 0x0
Break Interrupt bit. This is used to indicate the
detection of a break sequence on the serial input data.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. 4 break condition on
serial input causes one and only one character,
consisting of all Os, to be received by the UART. In
FIFO mode, the character associated with the break
condition is carried through the FIFO and is revealed
when the character is at the top of the FIFO. Reading
the LSR clears the BI bit. In non-FIFO mode, the BI
indication occurs immediately and persists until the
LSR is read.

NOTE: Ifa FIFO is full when a break condition is
received, a FIFO overrun occurs. The break condition
and all the information associated with it—parity and
framing errors—is discarded, any information that a

break character was received is lost.

3 R FE 0x0
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 DW_apb_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;
that is, data, and/or parity and stop. It should be noted
that the Framing Error (FE) bit (LSR/3]) is set if a
break interrupt has occurred, as indicated by Break

Interrupt (BI) bit (LSR[4]). This happens because the

break character implicitly generates a framing error by
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holding the sin input to logic 0 for longer than the
duration of a character.

m 0 —no framing error

m [ — framing error

Reading the LSR clears the FE bit.

2 R PE 0x0
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]) can be set if a break
interrupt has occurred, as indicated by Break Interrupt
(BI) bit (LSR[4]). In this situation, the Parity Error bit
is set if parity generation and detection is enabled
(LCR[3]=1) and the parity is set to odd (LCR[4]=0).

m 0 —no parity error

B [ —parity error

Reading the LSR clears the PE bit.

1 R OF 0x0
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 OF 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
data in the FIFO is retained and the data in the receive
shift register is lost.

m (- no overrun error

m [ —overrun error

Reading the LSR clears the OE bit.

0 R DR 0x0
Data Ready bit. This is used to indicate that the
receiver contains at least one character in the RBR or
the receiver FIFO.

m 0 - no data ready

B [ —data ready

This bit is cleared when the RBR is read in non-FIFO

mode, or when the receiver FIFO is empty, in FIFO

mode.
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0x18 MSR 31:8 R Reserved 0x0

7 R DCD 0x0
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 (ded_n) is asserted it is an indication that
the carrier has been detected by the modem or data set.
B 0—dcd n input is de-asserted (logic 1)

B [ —dcd ninput is asserted (logic 0) In Loopback
Mode (MCR[4] set to 1), DCD is the same as MCR[3]
(Out2).

6 R RI 0x0
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.

B 0—ri_ninputis de-asserted (logic 1)

B [ —ri ninput is asserted (logic 0)

In Loopback Mode (MCR[4] set to 1), Rl is the same as
MCR[2] (Outl).

5 R DSR 0x0
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
DW _apb_uart.

B 0—dsr_n input is de-asserted (logic 1)

B [ —dsr_n input is asserted (logic 0)

In Loopback Mode (MCR[4] set to 1), DSR is the same
as MCR[0] (DTR).

4 R CTS 0x0
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

DW _apb_uart.

B 0—cts_n input is de-asserted (logic 1)

B [ —cts_n input is asserted (logic 0)

In Loopback Mode (MCR[4] = 1), CTS is the same as
MCR/[1] (RTS).
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3 R DDCD 0x0
Delta Data Carrier Detect. This is used to indicate that
the modem control line dcd_n has changed since the
last time the MSR was read.

B 0 —no change on dcd_n since last read of MSR

B [ —change on dcd_n since last read of MSR
Reading the MSR clears the DDCD bit. In Loopback
Mode (MCR[4] = 1), DDCD reflects changes on
MCR/[3] (Out2).Note, if the DDCD bit is not set and the
ded _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 TERI 0x0
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.

B 0 —no change on ri_n since last read of MSR

B [ —change on ri_n since last read of MSR

Reading the MSR clears the TERI bit. In Loopback
Mode (MCR[4] = 1), TERI reflects when MCR/2]

(Outl) has changed state from a high to a low.

1 R DDSR 0x0
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.

B 0—no change on dsr_n since last read of MSR

B [ —change on dsr_n since last read of MSR
Reading the MSR clears the DDSR bit. In Loopback
Mode (MCR[4] = 1), DDSR reflects changes on
MCR[0] (DTR). Note, if the DDSR bit is not set and the
dsr_n signal is asserted (low) and a reset occurs
(software or otherwise), then the DDSR bit is set when
the reset is removed if the dsr_n signal remains

asserted.

0 R DCTS 0x0
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.

B 0—no change on cts_n since last read of MSR

B [ —change on cts_n since last read of MSR
Reading the MSR clears the DCTS bit. In Loopback
Mode (MCR[4] = 1), DCTS reflects changes on
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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.

0x1C Sc R 31:8 R Reserved 0x0

7:0 R / | Scratchpad Register 0x0
w This register is for programmers to use as a temporary

storage space. It has no defined purpose in the

DW _apb_uart.
0x70 FAR 31:1 R Reserved 0x0
0 R FIFO Access Register 0x0

This register is use to enable a 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.

m 0 —FIFO access mode disabled

B [ — FIFO access mode enabled

0x7C USR 31:5 R | Reserved 0x0

4 R RFF 0x0
Receive FIFO Full. This bit is not valid in current

version.

3 R RFNE 0x0
Receive FIFO Not Empty. This bit is not valid in

current version.

2 R TFE 0x0
Transmit FIFO Empty. This bit is not valid in current

version.

1 R TENF 0x0
Transmit FIFO Not Full. This bit is not valid in current

version.

0 R BUSY 0x0
UART Busy. This bit indicates that a serial transfer is
in progress; when cleared, indicates that the

DW _apb_uart is idle or inactive.

B 0 —uart is idle or inactive

W [ —uart is busy (actively transferring data)

This bit will be set to 1 (busy) under any of the

following conditions:

1. Transmission in progress on serial interface
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2. Transmit data present in THR, when FIFO access
mode is not being used (FAR = 0) and the baud divisor
is non-zero ({DLH,DLL} does not equal ) when the
divisor latch access bit is 0 (LCR.DLAB = 0)

3. Reception in progress on the interface

4. Receive data present in RBR, when FIFO access
mode is not being used (FAR = ()

NOTE: 1t is possible for the UART Busy bit to be
cleared even though a new character may have been
sent from another device. That is, if the uart has no
data in THR and RBR and there is no transmission in
progress and a start bit of a new character has just
reached the uart. This is due to the fact that a valid
start is not seen until the middle of the bit period and

this duration is dependent on the baud divisor that has

been programmed.
OxA4 HTX 31:1 R Reserved 0x0
0 Halt TX 0x0

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

m 0— Halt TX disabled

m [ - Halt TX enabled

Note, if FIFOs are not enabled, the setting of the halt

TX register has no effect on operation.

0xA8 DMASA 31:1 R Reserved 0x0

W | DMA Software Acknowledge

Not supported in current version

Table 6-2 Interrupt Control Functions

Interrupt Set and Reset Functions

ID Priority | Interrupt Interrupt Source Interrupt Reset Control
Level Type
0001 | = None None -
0110 | Highest Receiver line Overrun/parity/ framing errors Reading the line status register
status or break interrupt
0100 | Second Received data Receiver data available (FIFOs Reading the receiver buffer
available disabled) or RCVR FIFO trigger register (FIFOs disabled) or the FIFO

level reached (FIFOs enabled) drops below the trigger level (FIFOs

enabled)
1100 | Second Character No characters in or out of the Reading the receiver buffer register
timeout RCVR FIFO during the last 4
indication character times and there is at
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least 1 character in it during this

time
0010 | Third Transmit Transmitter holding register Reading the IIR register (if source of
holding register | empty interrupt); or, writing into THR
empty (FIFOs)
0000 | Fourth Modem status Clear to send or data set ready or | Reading the line status register

ring indicator or data carrier

detects.
0111 | Busy detect | Busy detect Master has tried to write to the Reading the UART status register
indication indication Line Control Register while the

DW _apb_uart is busy (USR[0] is

set to one).
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2. 12S & PWM Audio % 7:5%(0x4004_3000)

20.1 PWMH 83

Pwm \

i2s BEMslaveTX R, ws Flsckiipwm modBIHRIZHE, 125 H5 EHHLL Z&pwm modfRHR, i il Al pwm
Wl BT ;

12 R 1@ Hn 4 H T 7 25 pwm mod,

20.2 HFERUH

Register Name:
Address Offset
Default Value:

| 0x01900000

Description 12S Control Register
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Register Name:

I2S_STAT

Address Offset

0x04

Default Value:

0x00001100 ®

Description

I2S Status Register
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Default Value: 0x0
I>S Channels Sample Rate & Resolution

Description

Configuration Register

Register Name: ”L: CSFE;CTRL
Address Offset | ox0C
Default Valt \ 0x0
; Clock, Interrupt and DMA Control Register
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Register Name:

Address Offseqt

Default Value:

0x0

Description

Transmit FIFO Status Register

Register Name:

RFIFO_STAT

Address Offset

0x14
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Default Value: 0x0

Description Receive FIFO Status Register

Register Name: TFIFO_CTRL

Address Offset 0x18 ) rb
Default Value: 0x000F0000

Description Transmit FIFO Control Register al "

Register Name: IR
Address Offse \ 0x1C
Default Valuei\ 0x000F0000

Description =~ Receive FIFO Control Register
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Register Name: DEV_CONF

Address Offset 0x20

Default Value: 0x00000208

Description Device Configuration Register

Register Name: PWM_CONF
Address Offset 0x24
Default Value: 0x0
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Description PWM modulator configuration

COPYRIGHT ©Beijing Nufront Mobile Multimedia Technology Co., Ltd. 2009-2014. ALL RIGHTS RESERVED



21. QSPIZ#%%(0x4014_0000)

21.1 QSPIZ% 7735 ik R g

iR 2 Je& 1 () BFR

00 RwW 9:0 CTRL_RO

04 RwW 15:0 CTRL_R1

08 RwW 1:0 SSI_ENR

0oC RwW 9:0 BAUD

10 RwW 4:0 TXF_TLR

14 RwW 3:0 RXF_TLR

18 R 4:0 TXF_LR

1C R 4:0 RX_LR

20 R 4:0 SR

24 RW 5:0 IMR

28 RW 5:0 ISR

2C RW 5:0 RISR

30 R 0 TXOICR

34 R 0 RXOICR

38 R 0 RXUICR

3C R 0 AHBICR

40 R 0 ICR

44 RW 1:0 HOLD_WP

48 RW 19:0 READ_CMD

4C RW 7:0 PGM_CMD

50 R 0 CACHE_FLUSH
54 RW 0 CACHE_DIS_UPDATE
58 R 0 TXFIFO_FLUSH
5C R 0 RXFIFO_FLUSH
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60 RwW 1:0 DMA_CTRL
64 RwW 4:0 DMA_TDLR
68 RwW 3:0 DMA_RDLR
6C~FC RwW 15:0 DR
2125858

21.2.1 CTRLRO

1£SSI enableltf, AXEEFEH/AATE,

Bits Name R/W Description

3:0 DFS R/W Data Frame Size.

Pi 7, 4-16bitsHEL, BALNOxT, REFAHUA8bits
fEtransmit/receive FIFOW, #FREAXITF.
0000/0001/0010/0011 PUAME £ B4

5:4 FRF R/W Frame Format

00, Motorala SPI

01,Texas Instruments SSP

10,National Semiconductors Microwire

11,Reserved

XA NI FANE, KA clock W24 L 1T EH6, 275
i XA BAEIEATERE .

Arlae Rk

6 SCPH R/W Serial clock Phase
0, SCKTEZ— data bt/ a) &%
1, SCKYEZ—data bitfI L iaHH i

Reset value:1

7 SCPOL R/W Serial clock polarity
0, Inactive state of serial clock is low
1,Inactive state of serial clock is high

Reset value: 1

9:8 TMOD R/W Transfer Mode
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00------ Transmit and Receive
01------ Transmit only

10------ receive only

11--—-- EEPROM Read
Reset Value: 11

12:10 | E2PRMODE | R/'W REGISTER ACCESS SPI READ MODE
TAXAETMODE ==114 3%

000: standard SPI read,

001: standard SPI fast read
010: dual output fast read
011: quad output fast read
100: dual I/0 fast read
101: quad I/0 fast read
110: quad I/0 word read
111: invalid

Reset: 000

13 CONTINOUS | RIW AN AE AE2PRMODE 100, 101, 110K 45 %%
N1, FRNIEGHK, AFEEKOMD:
N0, FRNE R, FHEKCOD.

s dummy ANFFER

Reset : 0

21.2.2 CTRLR1

1£SSI enableltf, XEFEEFH/AATE,

Bits Name R/W Description

15:0 NDF R/W Number of Data Frames
BULAETMOD=10/11, AENESHRIHIEHE N E. BN EOv A
WAEEEIN L.
Reset 0
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21.2.3 SSIENR

Bits Name R/W Description

0 SSI_EN R/W SST Enable

disablelf, FrfEfisriifEik. YUK FIFOIE AT
Henableff, LA 74 A n LMEHK.

Hdisablelif, ssi_sleep#ifiitht (Ffdelay) IBHI RG] PAIEH s
si_clk, MIMTTE RGIHE.

HYR5SST AHB ENAS[A] B A 2%

Reset 0

1 SSI_AHB_EN | RIW SSI AHB enable
Hdisableff, AnILAEZ R Pranfl) B V) ]
HRESST_ENANRII G 2%

Reset 1

21.2.4 BAUDR

7SS enablelif, XEERZAAE,

Bits Name R/W Description

9:0 SCKDIV | RIW FSRF=£ESCK, R BEHRAM B pL] clk (480MHz) Kj=A:
BRI N120M, 2/ SCRFA I A4 :

120M, 60M, 30M, 15M, 7.5M, 3.75M, 1.875M, 0.9375M
8OM, 40M, 20M, 10M, 5M, 2.5M, 1.25M, 0.625M

L1668, VU ASCRAHWTFACE, reset valueAy40M
00_0000_0100, 120M

00_0000_1000, 60M

00_0001_0000, 30M

00_0010_0000, 15M

00_0100_0000, 7.5M

00_1000_0000, 3.75M

01_0000_0000, 1.875M

10_0000_0000, 0.9375M
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00_0000_0110, 80M
00_0000_1100, 40M
00_0001_1000, 20M
00_0011_0000, 10M
00_0110_0000, 5M
00_1100_0000, 2.5M
01_1000_0000, 1.25M
11_0000_0000, 0.625M

21.2.5 TXFTLR

TESSI enablelf, AZHFAZB/ATE.

Transmit FIFO Threshold& 7 2%

TXFIFOME H BEER LIS, 7= A il

B FE A TX_ABW

A5 FE B FIFOMR R, 4ERR ORI -

(EZRAEME cpuR I tx 1 Lo /KA T &MLk, DAUE NS B s 17, DU 2 spiiELRE)

Bits Name R/W Description

4:0 TFT R/W MTXFIFOIL B A HLlT, 7= Az T

00000, TXFIFOHO/NNAHEHE (fifo=d) K, FArhir
00001, TXFIFOF I/ANELLA N AHEER, ik

0 0010, TXFIFOF2/NBLLA N AEEER, F= ik

Reset 0

21.2.6 RXFTLR

TESSI enablelf, AFHFAZ/ATE,
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Receive FIFO ThresholdZ % 3%

SARXFIFOME H IR LIS, 7= A il
8 JE IRX_ABW
A5 FEES FIFOMR R, 4ERF ORI -

(FoRrxfifolI i MO LR 7B, LAY EE5E. D

Bits Name R/W Description

3:0 RFT R/W MRXFTIFOUGH BIXFPEE RS, P24 T
0000, RXFIFOH IANELLA L ABERNS, F=A4 Al
0001, RXFIFOA 248 LA L AEERT, F=4: i
0010, RXFIFOAG 3/ ek PA_E A EERT, F=AE A i
Reset 0

21.2.7 TXFLR

Transmit FIFO Level Register

Bits Name R/W Description

TX_ABW- | TXTFL R M TXFIFOM (% 1A~ %
1:0 Reset 0

21.2.8 RXFLR

Receive FIFO Level Register

Bits Name R/W Description

RX_ABW- | RXTFL | R SURXFTRO P (¥R AN ¥
1:0 Reset 0

21.2.9 SR

Status register
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Bits

Name

Description

BUSY

SSI Busy Flag.

When set, indicates that a serial transfer is in progress; wh
en cleared indicates that the DW_apb_ssi is idle or disable
d

0 — idle or disabled

1- Actively transferring data

Reset 0

TFNF

TXFIFO not Full.

0- TX FIFO is full

1- TX FIFO is not full
Reset 1

TFE

TXFIFO Empty

0- TXFIFO is not empty
1- TXFIFO is empty
Reset 1

RFNE

RXFIFO not Empty

0- RXFIFO is empty

1- RXFIFO is not empty
Reset 0

RFF

RXFIFO full

0- RXFIFO is not full
1- RXFIFO is full
Reset 0

21.2.10 IMR

Interrupt mask register

Bits

Name

R/W

Description

0

TXEIM

RW

Transmit FIFO Empty Interrupt Mask

0- Ssi_txe_intr interrupt is masked
1- Ssi_txe_intr interrupt is not masked
Reset : 1

COPYRIGHT ©Beijing Nufront Mobile Multimedia Technology Co., Ltd. 2009-2014. ALL RIGHTS

RESERVED



TXOIM

RW

Transmit FIFO Overflow interrupt mask
Ssi_txo_intr
Reset : 1

RXUIM

RW

Receive FIFO underflow interrupt mask
Ssi_rxu_intr

Reset : 1

RXOIM

RW

Receive FIFO Overflow interrupt mask
Ssi_rxo_intr

Reset : 1

RXFIM

RW

Receive FIFO Full interrupt mask
Ssi_rxf_instr
Reset : 1

AHBIM

RW

AHBSIE 53 ] e TV L
Reset : 1

21.2.11 ISR

Interrupt status register
B Rk 2 5 B R IR

Bits

Name

R/W

Description

0

TXEIS

R

Transmit FIFO Empty (threshold) Interrupt status
Ssi_txe_intr

AETXFTRO S S R Bk B 7

Reset 0

TXOIS

Transmit FIFO Overflow interrupt status
Ssi_txo_intr

BETXOTCR/ TCRIS B Ik A 7

Reset 0

RXUIS

Receive FIFO underflow interrupt status
Ssi_rxu_intr

ERXUICR/ TCRi Bk s 7

Reset 0

RXOIS

Receive FIFO Overflow interrupt status

Ssi_rxo_intr
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JERXOICR/ TCRIFH R I H I
Reset 0

4 RXFIS R Receive FIFO Full interrupt(threshold) status
Ssi_rxf instr

MRXFTFO 4 K55 Bk b

Reset 0

5 AHB_IS | R fEssi_ena=18F ssi_ahb_ena=0Wf, i T flashzs[a], Kk
I

BEAHBICR/ TCRiE A s v 7

Reset 0

21.212 RISR

Raw Interrupt status register
7 k2 BT B R DR A

Bits Name R/W Description

0 TXEIS R Transmit FIFO Empty(threshold) Interrupt status
Ssi_txe_intr
Reset 0

1 TXOIS R Transmit FIFO Overflow interrupt status
Ssi_txo_intr
Reset 0

2 RXUIS R Receive FIFO underflow interrupt status
Ssi_rxu_intr
Reset 0

3 RXOIS R Receive FIFO Overflow interrupt status
Ssi_rxo_intr
Reset 0

4 RXFIS R Receive FIFO Full (threshold) interrupt status
Ssi_rxf_instr
Reset 0

5 AHB_IS | R fEssi_ena=18k# ssi_ahb_ena=0ff, Vil T flashZs[a], KA
1 b
BZAHBICR/TCRE R it v 7
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Reset 0

21.2.13 TXOICR

TX FIFO overflow interrupt clear register

EARFFER ssi_txo_intr
EEAETCRL

21.2.14 RXOICR

RXFIFO overflow interrupt clear register
AR GAFAHER ssi_rxo_intr
EEAE TR

21.2.15 RXUICR

RXFIFO underflow interrupt clear register
BEARFAAIER: ssi_rxu_intr
HHAETR

21.2.16 AHBICR
AR aiERssi_ahb intr

AL

21.217 ICR

interrupt clear register

ARG EIERR ssi rxu intr, ssi rxo intr, ssi txo intr, ssi ahb intr
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FHRAEERL

21.2.18 HOLD_WP

RW, 7EdEquad spif&#l N, WP#, HOLD#M%iH
Bit 0, WPHigH!
Bitl, HOLD##H

Reset value: 2’b11

21.2.19 READ_CMD

Ssi_ahb ena=1HAA]H

Bits Name R/W Description

7:0 SPI_READ_CMD R/W When SPI READ MODE, the SPI READ CMD
000: O3H

001: OBH

010:  3BH

011: 6BH

100: BBH

101: EBH

110: E7H

Others: 03H

Reset value: 03H

15:8 Flash M R/W When Dual /O read, Quad I/O read, Quad Wo
rd Read, use flash M.

So When reset, the CMD dual I/O read , Quad |
/O read, Quad Word Read should not be used b
ecause flash M still have not been gotten.

Reset value:00H

18 : DIRECT_SPI_READ MODE | R/W DIRECT SPI READ MODE
16 000: standard SPI read,
001: standard SPI fast read
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010: dual output fast read
011: quad output fast read
100: dual I/O fast read
101: quad I/O fast read
110: quad I/O word read
Others: rsvd

Reset value: 000

19 SPI_READ_PREFETCH R/W SPI READ AHB Prefetch Enable
21.2.20 PGM_CMD
Ssi_ahb ena=1HAA]H
Bits Name R/W Description
7:0 SPI PAGE PROGRA | R/W Flash program command
M Reset value: 02H
9:8 Flash Page Size | R/W 00: page sizeN256 bytes, BIHul100%H %

01:
10:
11:

page size N512 bytes, Blithiik 1003 %%
page size 41024 bytes, BEIHulik100%%55(%
page sizeN2048 bytes, E[IHbhk100%% (%

Reset value: 00,256 bytes

¥, My EBflashi#sfhpage size KF2048 byteshf, #J
PABCE 12048 bytes, A DRgis st 5em, (XX
fEprogram!’: REME A FEAK .

21.2.21 CACHE_FLUSH

Bits

Name R/W

Description

Flush R

Read this register to flush cache

Write has no effect
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21.2.22 CACHE_DIS_UPDATE

Ssi ahb ena=1FAA] 5

Bits Name R/W Description

0 Update DISABLE | R/IW Set 1, cache will not be updated again
Set 0, cache will be update automatically

Reset value : 0

21.2.23 DR

RW, Rk /#0080
Je404 i N1, BAJG{EFAHB burst#ggfE.

21.2.24 TXFIFO_FLUSH

Ssi_ena=0Wf 2% I 501% A /7 4%

Bits Name R/W Description

0 Flush R Read this register to flush txfifo

Write has no effect

21.2.25 RXFIFO_FLUSH

Ssi_ena=0I 25 1F151% 25 47 2%

Bits Name R/W Description

0 Flush R Read this register to flush rxfifo

Write has no effect

21.2.26 DMA_CTRL

Bits Name R/W Description
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TDMAE

R/W Transmit DMA enable

This bit enables/disables the transmit FIFO DMA
0 = transmit DMA disabled

1 = transmit DMA enabled

Reset value : 0x0

RDMAE

R/W Receive DMA enable

This bit enables/disables the receive FIFO DMA
0 = receive DMA disabled

1

Reset value : 0x0

receive DMA enabled

21.2.27 DMA_TDLR

PAAEIASEDMA engine R TAE S, WAUEHAESHHEIE 7, L2 spi ESHRIE

Bits

Name

R/W

Description

4:0

DMA_TDLR

R/W

HTXFIFOIEBXFE L, A dma_tx_reqfd 5

0_0000, TXFIFOHOANAEME (fifox) K, F#4idma_tx_req
0_0001, TXFIFOAIMELA N AEIEN, 7/ FEdma_tx req
0_0010, TXFIFOA2MELA N AEHEN, 7/ dma_tx req

Reset 0

21.2.28 DMA_RDLR

FEAIRZEDMA engineHRTFE S, FRrxfifoIBEE MO LB 7B MLk, BaY Bk,

Bits

Name

R/W

Description

3:0

RFT

R/W

MRXFIFOMCH BX B L, 774 dma rx_req
0000, RXFIFOA 14~s L L REHERS, Fo4idma rx req

COPYRIGHT ©Beijing Nufront Mobile Multimedia Technology Co., Ltd. 2009-2014. ALL RIGHTS

RESERVED



0001, RXFIFOR2AELLA L REHERT, P 4idma_rx_req
0010, RXFIFOA 3ANEL LL_E N BERE, 7242 dma_rx_req

Reset 0

2. DMAZ77:32(0x4018_0000)

22.1 DMA HF2EMAP

MitRER S BIR i %8 Ja 14 it BA

0x 000 SARO 64 RW Channel 0 source address register

0x008 DARO 64 RW Channel 0 destination address regist
er

0x 010 LLPO 64 RwW Channel 0 linked list pointer register

0x018 CTLO 64 RW Channel 0 control register

0x 020 SSTATO 64 RW Channel 0 source status register

0x028 DSTATO 64 RW Channel 0 destination status register

0x 030 SSTATARO 64 RwW Channel 0 source status address reg
ister

0x038 DSTATARO 64 RW Channel 0 destination status address
register

0x 040 CFGO 64 RwW Channel 0 configuration register

0x048 SGRO 64 RwW Channel 0 source gather register

Ox 050 DSRO 64 RW Channel 0 destination scatter register

0x058 SAR1 64 RW Channel 1 source address register

Ox 060 DAR1 64 RW Channel 1 destination address regist

COPYRIGHT ©Beijing Nufront Mobile Multimedia Technology Co., Ltd. 2009-2014. ALL RIGHTS RESERVED



er

0x068 LLP1 64 RwW Channel 1 linked list pointer register

0x 070 CTL1 64 RwW Channel 1 control register

0x078 SSTAT1 64 RwW Channel 1 source status register

0x 080 DSTAT1 64 RwW Channel 1 destination status register

0x088 SSTATAR1 64 RwW Channel 1 source status address reg
ister

Ox 090 DSTATAR1 64 RW Channel 1 destination status address
register

0x098 CFG1 64 RwW Channel 1 configuration register

0x OAOQ SGR1 64 RwW Channel 1 source gather register

0x0A8 DSR1 64 RwW Channel 1 destination scatter register

0x 0BO SAR2 64 RW Channel 2 source address register

0x0B8 DAR2 64 RwW Channel 2 destination address regist
er

0x 0CO LLP2 64 RW Channel 2 linked list pointer register

0x0C8 CTL2 64 RW Channel 2 control register

0x 0DO SSTAT2 64 RW Channel 2 source status register

0x0D8 DSTAT2 64 RwW Channel 2 destination status register

Ox OEO SSTATAR2 64 RW Channel 2 source status address reg
ister

OxOE8 DSTATAR2 64 RW Channel 2 destination status address
register

Ox OFO0 CFG2 64 RW Channel 2 configuration register

O0xOF8 SGR2 64 RW Channel 2 source gather register

Ox 100 DSR2 64 RW Channel 2 destination scatter register

0x108 SAR3 64 RW Channel 3 source address register

0x 110 DAR3 64 RW Channel 3 destination address regist
er

0x118 LLP3 64 RwW Channel 3 linked list pointer register

0x 120 CTL3 64 RwW Channel 3 control register

0x128 SSTAT3 64 RW Channel 3 source status register

0x 130 DSTAT3 64 RwW Channel 3 destination status register
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0x138 SSTATAR3 64 RwW Channel 3 source status address reg
ister

0x 140 DSTATARS 64 RW Channel 3 destination status address
register

0x148 CFG3 64 RwW Channel 3 configuration register

0x 150 SGR3 64 RW Channel 3 source gather register

0x158 DSR3 64 RW Channel 3 destination scatter register

0x 2CO0 RawTfr 64 R Raw status for intTfr interrupt

0x2C8 RawBlock 64 R Raw status for intBlock interrupt

0x 2D0 RawSrcTran 64 R Raw status for intSrcTran interrupt

0x2D8 RawDstTran 64 R Raw status for intDstTran interrupt

0x 2EO0 RawErr 64 R Raw status for intErr intterrupt

0x2E8 StatusTfr 64 R Status for intTfr interrupt

0x 2F0 StatusBlock 64 R Status for intBlock interrupt

0x2F8 StatusSrcTran 64 R Status for intSrcTran interrupt

0x 300 StatusDstTran 64 R Status for intDstTran interrupt

0x308 StatusErr 64 R Status for intErr intterrupt

0x 310 MaskTft 64 RwW Mask for intTfr interrupt

0x318 MaskBlock 64 RwW Mask for intBlock interrupt

0x 320 MaskSrcTran 64 RwW Mask for intSrcTran interrupt

0x328 MaskDstTran 64 RwW Mask for intDstTran interrupt

0x 330 MaskErr 64 RwW Mask for intErr intterrupt

0x338 ClearTfr 64 w Clear for intTfr interrupt

Ox 340 ClearBlock 64 w Clear for intBlock interrupt

0x348 ClearSrcTran 64 w Clear for intSrcTran interrupt

0x 350 ClearDstTran 64 w Clear for intDstTran interrupt

0x358 ClearErr 64 w Clear for intErr intterrupt

0x 360 Statuslint 64 w Status for each interrupt type

0x368 ReqSrcReg 64 RwW Source software transaction request r
egister

0x 370 ReqgDstReg 64 RW Destionation software transaction req
uest register

0x378 SglReqSrcReg 64 RW Single source transcation request reg
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ister
Ox 380 SglReqDstReg 64 RwW Single destination transaction request
register
0x388 LstSrcReg 64 RW Last source transaction request regist
er
0x 390 LstDstReg 64 RW Last destination transaction request r
egister
0x398 DmaCfgReg 64 RW DMA channel configuration register
Ox 3A0 ChEnReg 64 RW DMA channel enable register
0x3A8 DmaldReg 64 R DMA ID register
Ox 3B0 DmaTestReg 64 RW DMA Test register
0x3C8 DMA_COMP_PAR | 64 R Test only
AMS_6
0x 3D0 DMA_COMP_PAR | 64 R Test only
AMS_5
0x3D8 DMA_COMP_PAR | 64 R Test only
AMS_4
0x 3EO DMA_COMP_PAR | 64 R Test only
AMS_3
Ox3E8 DMA_COMP_PAR | 64 R Test only
AMS_2
0x 3FO0 DMA_COMP_PAR | 64 R Test only
AMS_1
0x3F8 DAM Component | 64 R 0x3231372a44571110
ID Register

22.2Configuration and channel enable registers

22.2.1 DmaCfgReg

Bits Name R/IW Reset Description

63:1 Undefined N/A 0x0 Reserved
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0 DMA EN R/W 0x0 DW_ahb_dmac Enable bi
- t. 0 = DW_ahb_dmac Disable
d 1 = DW_ahb_dmac Enable
d
22.2.2 ChEnReg
Bits Name R/IW Reset Description
63:12 Undefined N/A 0x0 Reserved
11:8 CH EN WE W 0x0 Channel enable write enabl
- e.
74 Undefined N/A 0x0 Reserved
3:0 CH EN R/W 0x0 Enables/Disables the chann
- el. Setting this bit enables
a channel; clearing this bit
disables the channel. 0 =
Disable the Channel 1 =
Enable the Channel The C
hEnReg.CH_EN bit is auto
matically cleared by hardw
are to disable the channel
after the last AMBA transfe
r of the DMA transfer to th
e destination has complete
d. Software can therefore
poll this bit to determine w
hen this channel is free for
a new DMA transfer.
22.3Channel Registers
22.3.1 SARx
Bits Nam | R/ | Reset Description
e w
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63:32 Unde | N/ | 0x0 Reserved
fined | A
31:0 SAR | R/ | Ox0 Current Source Address of DMA transfer. Updated after each sou
w rce transfer. The SINC field in the CTLx register determines whet
her the address increments, decrements, or is left unchanged on e
very source transfer throughout the block transfer.
22.3.2 DARx
Bits Nam | R/ | Reset Description
e w
63:32 Unde | N/ | 0x0 Reserved
fined | A
fine
d
31:0 DAR | R/ | Ox0 Current Destination address of DMA transfer. Updated after each
w destination transfer. The DINC field in the CTLx register determ
ines whether the address increments, decrements, or is left uncha
nged on every destination transfer throughout the block transfer
22.3.3 LLPx
Bits Nam | R/ | Reset Description
e w
63:32 Unde | N/ | Ox0 Reserved
fined | A
31:2 LOC | R/ | 0x0 Starting Address In Memory of next LLI if block chaining is ena
- bled. Note that the two LSBs of the starting address are not stor
ed because the address is assumed to be aligned to a 32-bit bound
ary. LLI accesses are always 32-bit accesses (Hsize = 2) aligned
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to 32-bit boundaries and cannot be changed or programmed to anyth
ing other than 32- bit.

1:0 LMS | R/ | 0x0 Reserved
w
22.3.4 CTLx
Bits Nam | R\W Description
e
63:45 Unde | N/A Reserved
fined
44 DON | W Done bit If status write-back is enabled, the upper word of the c
E ontrol register, CTLX[63:32], is written to the control register
location of the Linked List Item (LLI) in system memory at the en
d of the block transfer with the done bit set. Software can poll
the LLI CTLX.DONE bit to see when a block transfer is complete. T
he LLI CTLX.DONE bit should be cleared when the linked lists are
set up in memory prior to enabling the channel. LLI accesses are
always 32-bit accesses (Hsize = 2) aligned to 32-bit boundaries a
nd cannot be changed or programmed to anything other than 32-bit.
Reset Value: 0x0
b:32 BLO | RIW Block Transfer Size. When the DW_ahb_dmac is the flow controller,
s dlck the user writes this field before the channel is enabled in orde
(See - r to indicate the block size. The number programmed into BLOCK TS
escripti | TS indicates the total number of single transactions to perform for
on) every block transfer; a single transaction is mapped to a single
AMBA beat.
Width: The width of the single transaction is determined by CTLX.
SRC TR WIDTH. For further information on setting this field, Once
the transfer starts, the read-back value is the total number of d
ata items already read from the source peripheral, regardless of
what is the flow controller. When the source or destination perip
heral is assigned as the flow controller, then the maximum block
size that can be read back saturates at 127, but the actual block
size can be greater. Reset Value: 0x2
31:29 | Unde | N/A Reserved
fined
28 LLP | RIW Block chaining is enabled on the source side only if the LLP_SRC_E
SR(_3 N field is high and LLPx.LOC is non-zero; Reset Value: Ox0
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_EN

27 LLP | R/W Block chaining is enabled on the destination side only if the LLP_DS
DS; T_EN field is high and LLPx.LOC is non-zero. Reset Value: 0x0
_EN
26:25 | SMS | RW reserved
24:23 | DMS | RW reserved
22:20 TT F | RIW Transfer Type and Flow Control. The following transfer types are
- supported.
c * Memory to Memory
* Memory to Peripheral
* Peripheral to Memory
* Peripheral to Peripheral
Flow Control can be assigned to the DW ahb dmac, the source perip
heral, or the destination peripheral.
Reset Value: 0x3
19 Unde | N/A Reserved
fined
18 DST | RIW Destination scatter enable bit: 0 = Scatter disabled 1 = Scatter enabl
ed Scatter on the destination side is applicable only when the CTLx.
_ScC DINC bit indicates an incrementing or decrementing address control.
ATT Reset Value: 0xO
ER_
EN
17 SRC | RIW Source gather enable bit: 0 = Gather disabled 1 = Gather enabled G
ather on the source side is applicable only when the CTLx.SINC bit i
_GA ndicates an incrementing or decrementing address control. Reset Valu
THE e: Ox0
R_E
N
16:14 SRC | RIW Source Burst Transaction Length. Number of data items, each of
width CTLx.SRC TR _WIDTH, to be read from the source every time a
_Msl source burst transaction request is made from either the correspo
ZE nding hardware or software handshaking interface. NOTE: This val
ue is not related to the AHB bus master HBURST bus. Reset Value:
0x1
13:11 DES | RIW Destination Burst Transaction Length. Number of data items, each
of width CTLx.DST TR WIDTH, to be written to the destination eve
T_M ry time a destination burst transaction request is made from eith
SIZE er the corresponding hardware or software handshaking interface.
NOTE: This value is not related to the AHB bus master HBURST bu
s. Reset Value: 0x1
10:9 SINC | R/W Source Address Increment. Indicates whether to increment or dec

COPYRIGHT ©Beijing Nufront Mobile Multimedia Technology Co., Ltd. 2009-2014. ALL RIGHTS RESERVED




rement the source address on every source transfer. If the device

is fetching data from a source peripheral FIFO with a fixed addr
ess, then set this field to “No change.” 00 = Increment 01 = Decre
ment 1x = No change NOTE: Incrementing or decrementing is done f
or alignment to the next CTLx.SRC TR WIDTH boundary. Reset Value:
0x0

8.7 DINC | R/W

Destination Address Increment. Indicates whether to increment or
decrement the destination address on every destination transfer.
If your device is writing data to a destination peripheral FIFO
with a fixed address, then set this field to “No change.” 00 = Inc
rement 01 = Decrement 1x = No change NOTE: Incrementing or decre
menting is done for alignment to the next CTLx.DST_TR _WIDTH bound
ary. Reset Value: 0x0

6:4 SRC | RW
_TR_
WID
TH

Hardcoded to 32(WORD)

3:1 DST | RW
_TR_
WID
TH

Hardcoded to 32 (WORD)

0 INT_ | RW
EN

Interrupt Enable Bit. If set, then all interrupt—generating source
s are enabled. Functions as a global mask bit for all interrupts
for the channel: raw¥ interrupt registers still assert if CTLx. IN
T EN = 0. Reset Value: 0x1

22.3.5 SSTATx

Bits Nam | R / | Reset Description
e w

63:32 | Unde | N/A | Ox0 Reserved
fined

31:0 SST|rw | 0x0 Source status information retrieved by hardware from the address po
AT inted to by the contents of the SSTATARX register.
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22.3.6 DSTATx

Bits Name R /| Reset Description
w
63:32 | Undefin | N/A | 0x0 Reserved
ed
31:0 DSTAT | rw | 0x0 which is registered in the DSTATx register and written out
to the DSTATx register location of the LLI before the star
t of the next block.
22.3.7 SSTATARx
Bits Name R /| Reset Description
w
63:32 | Undefin | N/A | 0x0 Reserved
ed
31: 1: | SSTATA | mw | 0x0 Pointer from where hardware can fetch the source informa
0 R tion, which is registered in the SSTATx register and writte
n out to the SSTATX register location of the LLIbefore the
start of the next block.
22.3.8 DSTATARx
Bits Name R /| Reset Description
w
63:32 | Undefin | N/A | 0x0 Reserved
ed
31: 1: | DSTATA | mw | 0x0 Pointer from where hardware can fetch the destination stat
0 R us information,which is registered in the DSTATx register

and written out to the DSTATx register location of the LLI

before the start of the next block.
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22.3.9 CFGx

Bits Name R/IW Reset Description
63:47 Undefin | N/A 0x0 Reserved
ed
46:43 | DEST | »w 0x0 Assigns a hardware handshaking interface (0 - DM
- AH_NUM_HS_INT-1) to the destination of channel x
(see no | PER if the CFGx.HS_SEL_DST field is 0; otherwise, thi
tes) s field is ignored. The channel can then communic

ate with the destination peripheral connected to tha
t interface through the assigned hardware handshak
ing interface. NOTE1: For correct DMA operation, on
ly one peripheral (source or destination) should be
assigned to the same handshaking interface.

42:39 |SRC P | RrRw | 0x0 Assigns a hardware handshaking interface (0 - DM

- AH_NUM_HS _INT-1) to the source of channel x if t
(see no | ER he CFGx.HS SEL_SRC field is 0: otherwise, this fi
tes) eld is ignored. The channel can then communicate

with the source peripheral connected to that interfa
ce through the assigned hardware handshaking inte
rface. NOTE1: For correct DW_ahb_dmac operation,
only one peripheral (source or destination) should b
e assigned to the same handshaking interface.

38 SS UP | Rw | 0x0 Source Status Update Enable. Source status inf
~ ormation is fetched only from the location point
ed to by the SSTATARx register, stored in the SS
TATx register and written out to the SSTATx loca
tion of the LLI if SS UPD EN is high.

D_EN

37 DS UP | rRWw | O0x0 Destination Status Update Enable. Destination s
~ tatus information is fetched only from the locat
ion pointed to by the DSTATARx register, stored

in the DSTATx register and written out to the DS
TATx location of the LLI if DS _UPD _EN is high.

D_EN

36:34 PROTC | RW | Ox1 Protection Control bits used to drive the AHB HP
ROT[3:1] bus. The AMBA Specification recommends

that the default value of HPROT indicates a non—
cached, non—buffered, privileged data access. Th
e reset value is used to indicate such an acces
s. HPROT[0] is tied high because all transfers a
re data accesses, as there are no opcode fetche

TL

s. There is a one—to—one mapping of these regist
er bits to the HPROT[3:1] master interface signa
1s.

33 FIFO M | RRw | 0x0 FIFO Mode Select. Determines how much space or
- data needs to be available in the FIFO before a
burst transaction request is serviced. 0 = Space
/data available for single AHB transfer of the s

ODE
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pecified transfer width. 1 = Data available is g
reater than or equal to half the FIFO depth for
destination transfers and space available is gre
ater than half the fifo depth for source transfe
rs. The exceptions are at the end of a burst tra
nsaction request or at the end of a block transf
er

32 FCMOD | rRiw | Ox0 Flow Control Mode. Determines when source tran
saction requests are serviced when the Destinati
on Peripheral is the flow controller. 0 = Source
transaction requests are serviced when they occ
ur. Data pre—fetching is enabled. 1 = Source tra
nsaction requests are not serviced until a desti
nation transaction request occurs. In this mode,
the amount of data transferred from the source

is limited so that it is guaranteed to be transf
erred to the destination prior to block terminat
ion by the destination. Data pre—fetching is dis
abled.

31 RELOA | rRiw | Ox0 Automatic Destination Reload. The DARx register
can be automatically reloaded from its initial
value at the end of every block for multi-block
transfers. A new block transfer is then initiate

D_DST

d. For conditions under which this occurs.

30 RELOA | rRiw | Ox0 Automatic Source Reload. The SARx register can
be automatically reloaded from its initial valu
e at the end of every block for multi-block tran
sfers. A new block transfer is then initiated. F

D_SRC

or conditions under which this occurs.

20:20 reserved

19 SRC _H|Rw |0x0 Source Handshaking Interface Polarity. 0 = Acti
ve high 1 = Active low For information on this.

S_PO

18 DST H|Rw | 0x0 Destination Handshaking Interface Polarity. 0 =
~ Active high 1 = Active low For information on th

S_POL

is.

17:12 LOCK | Rw |0x0 reserved
B L

1 HS SEL | rRiW | Ox1 Source Software or Hardware Handshaking Sele
- ct. This register selects which of the handshakin
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SRC g interfaces — hardware or software — is active
h for source requests on this channel. 0 = Hardwar
e handshaking interface. Software-initiated tran
saction requests are ignored. 1 = Software hands
haking interface. Hardware—initiated transaction
requests are ignored. If the source peripheral
is memory, then this bit is ignored.
10 HS SEL | rRW | Ox1 Destination Software or Hardware Handshaking
- Select. This register selects which of the hands
_DsST haking interfaces — hardware or software — is ac
tive for destination requests on this channel. 0
= Hardware handshaking interface. Software-init
iated transaction requests are ignored. 1 = Soft
ware handshaking interface. Hardware— initiated
transaction requests are ignored. If the destina
tion peripheral is memory, then this bit is igno
red.
9 FIFO E | R/ 0x1 Indicates if there is data left in the channel FIFO.
- Can be used in conjunction with CFGx.CH_SUSP t
MPTY o cleanly disable a channel. For more information.
1 = Channel FIFO empty 0 = Channel FIFO not e
mpty
8 CH SuU|rRw | Ox1 Channel Suspend. Suspends all DMA data transfe
B rs from the source until this bit is cleared. Th
SP ere is no guarantee that the current transaction
will complete. Can also be used in conjunction
with CFGx. FIFO EMPTY to cleanly disable a channe
1 without losing any data. 0 = Not suspended. 1
= Suspend DMA transfer from the source.
75 CH PRI | RRw | Chan0=0 | Channel priority. A priority of 7 is the highest
B Chan1= priority, and 0 is the lowest. This field must b
OR 1 e programmed within the following range: 0: (DMA
Chan2=2 H NUM_CHANNELS — 1) A programmed value outside t
Chan3=3 . . .
his range will cause erroneous behavior.
4:0 Undefin | NJA | 0X0 Reserved
ed
22.3.10 SGRx
Bits Name R/W Reset Description
63:27 Undefin | N/A 0x0 Reserved
ed
26:20 S | SGC RW 0x0 Source gather count. Source contiguous transfer count bet
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ce desc ween successive gather boundaries. 5 = log2 (DMAH_CH.x
o _MAX_BLK_SIZE + 1) + 19
ription
19:0 SGI RIW 0x0 Source gather interval.
22.3.11 DSRx
Bits Name R/IW Reset Description
63:27 Undefin | N/A 0x0 Reserved
ed
26:20 S | DSC RIW 0x0 Destination scatter count. Destination contiguous transfer ¢
ount between successive scatter boundaries. b = log2 (DM
ee desc AH_CHx_MAX_BLK_SIZE + 1) + 19
ription
19:0 DS/ RIW 0x0 Destination scatter interval.

22.4Interrupt Registers

22.4.1 RawBlock,RawDstTran,RawErr, RawSrcTran, RawTfr

Bits Name R/W

Reset Description

63:DMAH_NU- | Undefined N/A
M_CHANNEL
S

0x0 Reserved

DMAH_NUM_ | RAW rRW
CHANNELS-
1:0

0x0 Raw interrupt status.
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22.4.2 StatusBlock, StatusDstTran, StatusErr, StatusSrcTran, StatusTfr

Bits Name R/IW Reset Description
63:4 Undefined N/A 0x0 Reserved
3-0 STATUS R 0x0 Interrupt status.

22.4.2 MaskBlock, MaskDstTran, MaskErr, MaskSrcTran, MaskTfr

Bits Name R/W Description

63:12 Undefined N/A Reserved dnc = DMAH_NUM_CHANNELS R
eset Value: Ox0

11:8 INT_MASK_W | W Interrupt Mask Write Enable 0 = write disab

E led 1 = write enabled dnc = DMAH_NUM _

CHANNELS Reset Value: 0x0

74 Undefined N/A Reserved dnc = DMAH_NUM_CHANNELS If
dnc = 8, then this field is not present. Res
et Value: Ox0

3:0 INT MASK R/W Interrupt Mask 0 = masked 1 = unmasked

dnc = DMAH_NUM_CHANNELS Reset Valu
e: 0x0

22.4.4 ClearBlock, ClearDstTran, ClearErr, ClearSrcTran, ClearTfr

Bits Name R/IW Reset Description

63:4 Undefined N/A 0x0 Reserved

30 CLEAR W 0x0 Interrupt clear. 0 = no effe
ct 1 = clear interrupt

COPYRIGHT ©Beijing Nufront Mobile Multimedia Technology Co., Ltd. 2009-2014. ALL RIGHTS RESERVED




22.4.5 Statusint

Bits Name R/IW Reset Description
63:5 Undefined N/A 0x0 Reserved
4 ERR R 0x0 OR of the contents of Stat
usErr register
3 DSTT R 0x0 OR of the contents of Stat
usDst register.
2 SRCT R 0x0 OR of the contents of Stat
usSrcTran register
1 BLOCK R 0x0 OR of the contents of Stat
usBlock register
0 TER R 0x0 OR of the contents of Stat
usTfr register.
22.5Software Handshaking Registers
22.5.1 ReqSrcReg
Bits Name R/IW Reset Description
63:12 Undefined N/A 0x0 Reserved
11:8 SRC REQ W | W 0x0 Source request write enabl
- - e 0 = write disabled 1 =
E write enabled
7:4 Undefined N/A 0x0 Reserved
3-0 SRC REQ R/W 0x0 Source request
22.5.2 RegDstReg
Bits Name R/W Reset Description
63:12 Undefined N/A 0x0 Reserved
11:8 DST REQ W | W 0x0 Destination request write e
- - nable 0 = write disabled 1
E = write enabled
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7:4 Undefined N/A 0x0 Reserved
30 DST REQ R/W 0x0 Destination request
22.5.3 SglReqSrcReg
Bits Name R/IW Reset Description
63:12 Undefined N/A 0x0 Reserved
11:8 SRC SGLRE | W 0x0 Single write enable 0 = wri
B te disabled 1 = write enabl
Q_WE ed
74 Undefined N/A 0x0 Reserved
3-0 SRC SGLRE | R/W 0x0 Destination single or burst
- request
Q
22.5.4 LstSrcReg
Bits Name R/W Reset Description
63:12 Undefined N/A 0x0 Reserved
118 LSTSRC WE | W 0x0 Source last transaction req
- uest write enable 0 = write
disabled 1 = write enable
d
74 Undefined N/A 0x0 Reserved
3-0 LSTSRC R/W 0x0 Source last transaction req
uest 0 = Not last transacti
on in current block 1 = La
st transaction in current bl
ock
22.5.5 LstDstReg
Bits Name R/W Reset Description
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63:12 Undefined N/A 0x0 Reserved
11-8 LSTSRC WE | w 0x0 Destination last transaction
- request write enable 0 =
write disabled 1 = write en
abled
7:4 Undefined N/A 0x0 Reserved
3-0 LSTSRC R/W 0x0 Destination last transaction
request 0 = Not last trans
action in current block 1 =
Last transaction in current
block
22.6Miscellaneous DW_ahb_dmac registers
22.6.1 DmaldReg
Bits Name R/IW Reset Description
63:32 Undefined N/A 0x0 Reserved
31:0 DMA ID R DMAH_ID_NUM | Hardcoded DW_ahb_dmac
B Peripheral ID
22.6.2 DmaTestReg
Bits Name R/IW Reset Description
63:1 Undefined N/A 0x0 Reserved
0 TEST SLV IF | RI\W 0x0 Puts the AHB slave interfa

ce into test mode. In this
mode, the readback value
of the writable registers al
ways matches the value w
ritten. This bit does not all
ow writing to read-only regi
sters. 0 = Normal mode 1
= Test mode
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