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1. Documentation General Conventions

1.1. Abbreviations for Control Modules

Abbreviation Full name
EINT External interrupt controller
DMA Direct memory access
UART Universal asynchronous receiver transmitter
SPI master Serial peripheral interface master controller
SPI slave Serial peripheral interface slave controller
12C Inter-integrated circuit interface
MSDC SD memory card controller
usB USB 2.0 high-speed device controller
GPT General purpose timer
PWM Pulse width modulation
KP Scanner Keypad scanner
GPCount General purpose counter
AUXADC Auxiliary ADC
GPDAC General purpose DAC
Accdet Accessory detector
TRNG True random Number Generator
GPIO General purpose inputs-outputs
PMU Power management unit

© 2015 - 2018 Airoha Technology Corp.

Page 1 of 692

This document contains information that is proprietary to Airoha Technology Corp. (“Airoha”) and/or its licensor(s).

Any unauthorized use, reproduction or disclosure of this document in whole or in part is strictly prohibited.



A I RO.I—I'P( MT2523 Series Reference Manual

1.2.  Abbreviations for Registers

Abbreviation Full name
RW Read and write
RO Read only
WO Write only
RC Read 1 to clear
wcC Write 1 to clear
RWC Read or write 1 to clear
FM Frequency measurement
FRC Free running counter
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2. Bus Architecture and Memory Map

To better support various IOT applications, MT2523 adopts 32-bit multi-AHB matrix to provide low-power, fast and
flexible data operation. Table 2-1 shows the interconnections between bus masters (CM4, four SPI masters, SPI
slave, debug system, Multimedia (MM) system, USB, and three DMAs) and slaves (AO APB peripherals, PD APB
peripherals, TCM, SFC, EMI, MDSYS, BTSYS).

Table 2-1. MT2523 bus connection

Master | ARM AO PD Sensor USB MM Debug SPI SPI
Slave cM4 DMA DMA DMA SYS SYS Master Slave
AO APB
[} [}
Peripherals
PD APB
[ ] [ J [} [}
Peripherals
TCM ° ° ° ° ° °
EMI [ ] [ ] [} [} [} [} [} [}
SFC ° ° ° ° °
Audio DSP ° ° ° °
BTSYS ] ° ° °
Table 2-2. Top view memory map
Start Address End Address Corresponding Module Comment

0x0000_0000

OXO3FF_FFFF

EMI

0x0400_0000

0x0400_7FFF

CM4 TCM/cache

0x0400_8000

0x0402_7FFF

CM4 TCM

0x0410_0000

O0x041F _FFFF

Boot ROM

0x0800_0000

OXOBFF_FFFF

SFC

0x8000_0000

0x8000_FFFF

Version code

0x8200_0000

Ox83FF_FFFF

MDSYS

0xA000_0000

OxAO3F_FFFF

PD APB peripherals
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Start Address

End Address

Corresponding Module

Comment

0xA040_0000

OXAQ4F_FFFF

MMSYS

0xA080_0000

OxAO8F_FFFF

CM4 peripheral

0xA090_0000

OxAO9F_FFFF

PD AHB peripherals

0xA200_0000

OxA21F_FFFF

AO APB peripherals

0xA290_0000

OxA29F_FFFF

AO AHB peripherals

0xA300_0000

OXA3FF_FFFF

BTSYS

0xE000_0000

OxE003_FFFF

CM4 private peripheral bus -
internal

0xE004_0000

OxEOOF_FFFF

CM4 private peripheral bus -
external

Table 2-3. Always-on domain peripherals

Start Address Module Description Bus Interface
A200_0000 VERSION_CTRL APB Mapped to 0x8000_0000
A201_0000 Configuration registers APB Clock, power down, version and
A202_0000 General purpose inputs/outputs APB
A203_0000 Interrupt controller (eint+cirq) APB
A204_0000 Analog chip interface controller APB PLL, CLKSQ, FH, CLKSW and
A205_0000 Reset generation unit APB
A206_0000 EFUSE APB
A207_0000 AO DMA controller APB
A208_0000 INFRA BUS configuration APB
A209_0000 MIPI_TX_CONFIG APB
A20A_0000 Configuration Registers APB Clock, 104M
A20B_0000 SEJ APB
A20C_0000 PSI_MST APB
A20D_0000 Keypad Scanner APB
A20E_0000 BTIF APB
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Start Address Module Description Bus Interface Comments

A20F_0000 MCU_TOPSM APB

A210_0000 CM4_TOPSM APB

A211_0000 CM4_CFG_PRIVATE APB

A213_0000 GP Counter APB

A214_0000 GP Timer APB

A215_0000 12C_D2D APB

A216_0000 Pulse width modulation outputs 0 APB

A217_0000 Pulse width modulation outputs 1 APB

A218 0000 Display pulse width modulation APB

A219_0000 Reserved APB

A21A 0000 PMU mixedsys APB

A21B_0000 General purpose DAC APB

A21C_0000 Analog baseband (ABB) controller APB

A21D_0000 A-Die configuration registers APB Clock, reset, etc.
A21E_0000 Real-time clock APB

A21F_0000 ACCDET APB

A292 0000 AO DMA controller AHB AHB slave port of AO DMA

Table 2-4. Power-down domain peripherals
Start Address Module Description Bus Interface Comments

A000_0000 DMA controller APB

A001_0000 TRNG APB

A002_0000 MS/SD controller 0 APB

A003_0000 MS/SD controller 1 APB

A004_0000 Serial flash APB

A005_0000 External memory interface APB
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Start Address Module Description Bus Interface Comments
A006_0000 DebugSYS APB 0 APB
A007_0000 DebugSYS APB 1 APB
A008_0000 DebugSYS APB 2 APB
A009_0000 DebugSYS APB 3 APB
AOOA_0000 DebugSYS APB 4 APB
A00B_0000 DebugSYS APB 5 APB
A00C_0000 DebugSYS APB 6 APB
AO0D_0000 UART O APB
AOOE_0000 UART 1 APB
AOOF_0000 UART 2 APB
A010_0000 UART 3 APB
A011_0000 SPI_MASTER 0 APB
A012_0000 SPI_MASTER 1 APB
A013_0000 SPI_MASTER 2 APB
A014_0000 SPI_MASTER 3 APB
A015_0000 SPI_SLAVE APB
A016_0000 Pulse width modulation outputs 2 APB
A017_0000 Pulse width modulation outputs 3 APB
A018_0000 Pulse width modulation outputs 4 APB
A019_0000 Pulse width modulation outputs 5 APB
AO01A_0000 Reserved APB
A01B_0000 12C_2 APB
A01C_0000 INFRA MBIST configuration APB
A01D_0000 Reserved APB
AO1E_0000 Reserved APB
AO1F_0000 Sensor memory APB
A020_0000 Reserved APB
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Start Address Module Description Bus Interface Comments
A021_0000 12C_0 APB
A022_0000 12C_1_18V APB
A023_0000 Sensor DMA controller APB
A024_0000 Auxiliary ADC Unit APB
A090_0000 usB AHB
A091_0000 USB SIFSLV AHB
A090_0001 PD DMA AHB
© 2015 - 2018 Airoha Technology Corp. Page 7 of 692

This document contains information that is proprietary to Airoha Technology Corp. (“Airoha”) and/or its licensor(s).
Any unauthorized use, reproduction or disclosure of this document in whole or in part is strictly prohibited.



A I RO.I—I'P( MT2523 Series Reference Manual

3. External Interrupt Controller

3.1. General Description

External interrupt controller supports some interrupt requests coming from external sources and peripherals. All
external interrupts, including external and peripherals sources, have the ability to inform the system to resume the
system clock.

The external interrupts can be used for different types of applications, mainly for event detections: detection of
hand free connection, hood opening and battery charger connection.

Since the external event may be unstable in a certain period, a de-bounce mechanism is introduced to ensure the
functionality. The circuitry is mainly used to verify that the input signal remains stable for a programmable number
of periods of the clock. When this condition is satisfied, for the appearance or the disappearance of the input, the
output of the de-bounce logic will change to the desired state. Note that because it uses the 32,768Hz slow clock to
perform the de-bounce process, the parameter of the de-bounce period and de-bounce enable takes effect no
sooner than one 32,768Hz clock cycle (~30.52us) after the software program sets them up. When the sources of
external interrupt controller are used to resume the system clock in sleep mode, the de-bounce mechanism must
be enabled. However, the polarities of EINTs are clocked with the system clock, and therefore any change to them
takes effect immediately. Figure 3-1 is the block diagram of external interrupt controller. Table 3-1 illustrates the
external interrupt sources and related configuration of GPIO mode.

Note that the corresponding GPIO as external interrupt source should be in the input mode and is affected by GPIO
data input inversion registers (GPIO_DINV). Refer to the GPIO section for more details.

peripherals P Debounce Logic ——>
Interrupt EINT_IR
* Control (L
—3 . Debounce Logic .
APB BUS Register

Figure 3-1. Block diagram of external interrupt controller
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Table 3-1. External interrupt sources

EINT Source pin EINT Source pin
EINTO AUXINO if (GPIOO_MODE==1) EINT16 URXDO if (GPIO16_MODE==3)
EINT1 AUXIN1 if (GPIO1_MODE==1) EINT17 UTXDO if (GPIO17_MODE==3)
EINT2 AUXIN2 if (GPIO2_MODE==1) EINT18 GPIO_B1 if (GPIO19_MODE==2)
GPIO_A04 if (GPIO4_MODE==1), otherwise .
EINT3 . EINT19 GPIO_B5 if (GPI023_MODE==2)
MCDAS3 if (GPI035_MODE==2)
GPIO_A1 if (GPIO5_MODE==1), otherwise
EINT4 ] EINT20 keypad (KCOLO~4)
LSCE_B if (GPIO39_MODE==2)
GPIO_A2 if (GPIO6_MODE==1), otherwise
EINT5 EINT21 uartO_rxd
LSDA if (GPI041_MODE==2)
GPIO_A3 if (GPIO7_MODE==1), otherwise
EINT6 EINT22 uartl_rxd
LPTE if (GPIO43_MODE==2)
EINT7 GPIO_A4 if (GPIO8_MODE==1) EINT23 uart2_rxd
EINT8 GPIO_AS if (GPIO9_MODE==1) EINT24 uart3_rxd
GPIO_CO if (GPI011_MODE==1), otherwise )
EINT9 EINT25 bt_eint_b
CMRST if (GPI024_MODE==4)
GPIO_C1 if (GPIO12_MODE==1), otherwise ) )
EINT10 . EINT26 btif_sleep_wakeup_in_b
CMCSK if (GPI029_MODE==5)
GPIO_C2 if (GPIO13_MODE==1), otherwise
EINT11 EINT27 pdn_usb11
MCCK if (GPIO30_MODE==2)
GPIO_C3 if (GPI014_MODE==1), otherwise .
EINT12 EINT28 accdet_irq_b
MCCMO if (GPIO31_MODE==2)
GPIO_C4 if (GPIO15_MODE==1), otherwise
EINT13 ) EINT29 rtc_event_b
MCDAO if (GP1032_MODE==2)
AUXIN3 if (GPIO3_MODE==1), otherwise
EINT14 . EINT30 pmic_irq_b
MCDAL1 if (GPI033_MODE==2)
AUXIN4 if (GPIO10_MODE==1), otherwise .
EINT15 EINT31 gpcounter_irg_b

MCDA?2 if (GPI034_MODE==2)
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Module name: EINT Base address: (+A2030000h)

Address Name Width Register Function

A2030300 | EINT_STA 32 EINT interrupt status register

A2030308 | EINT_ INTACK 32 EINT interrupt acknowledge register

A2030310 | EINT_EEVT 32 EINT wakeup event_b status register

A2030320 | EINT_MASK 32 EINT interrupt mask register

A2030328 .E'NT MASK_SE 32 EINT interrupt mask set register

A2030330 E:?NT MASK_C 32 EINT interrupt mask clear register

A2030340 EWXSI\(NAKEUP 32 EINT wakeup event mask register

A2030348 EII\/'TESILNQEEUP 32 EINT wakeup event mask set register

EINT_ WAKEUP .

A2030350 MASK CLR 32 EINT wakeup event mask clear register

A2030360 | EINT_SENS 32 EINT sensitivity register

A2030368 .E'NT SENS_SE 32 EINT sensitivity set register

A2030370 EINT SENS CL 32 EINT sensitivity clear register

EINT _DUALED L .

A2030380 GE SENS 32 EINT dual edge sensitivity register

A2030388 (EB:ENEEDNLSJAIS_E'II? 32 EINT dual edge sensitivity set register

A2030390 (EB:ENEEDN%A(%ES 32 EINT dual edge sensitivity clear register

A20303a0 | EINT_SOFT 32 EINT software interrupt register

A20303a8 .E'NT SOFT_SE 32 EINT software interrupt soft register

A20303b0 EINT SOFT CL 32 EINT software interrupt clear register

A20303cO0 | EINT_DOEN 32 EINT domain O enable register
A2030400 ~| EINTi_CON ; . ;

A203047C (i=0~31) 32 EINTi config register
A2030300 EINT_STA EINT interrupt status register 00000000

Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name EINT_STA[31:16]

Type RO

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name EINT_STA[15:0]

Type RO

Reset] o | o ] o J o ol oJoJoTJToJoJoJ]JoJoJ]JolJoTldo
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Overview
Bit(s) Mnemonic Name Description
31:0 EINT_STA External interrupt status
This register keeps up with the current status of which EINT source
generates the interrupt request. If the EINT sources are set to edge
sensitivity, EINT_IRQ will be de-asserted when the corresponding
EINT_INTACK is programmed by 1.
EINT_STA[i] for EINTi.
0: No external interrupt request is generated.
1: External Interrupt request is pending.
A2030308 EINT_INTACK EINT interrupt acknowledge register 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name EINT_INTACK[31:16]
Type WO
Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name EINT _INTACK][15:0]
Type WO
Reset] o | o J] o J oJoJoJJolJo]J]oJoloJoJJo]Jo]o]o
Overview
Bit(s) Mnemonic Name Description
31:0 EINT_INTACK Interrupt acknowledgement
Writing “1” to the specific bit position to acknowledge the interrupt
request corresponding to the external interrupt line source.
EINT_INTACK(i] for EINTi.
0: No effect
1: Interrupt request is acknowledged.
A2030310 EINT_EEVT EINT wakeup event_b status register 00000000
Bit 31 30 | 29 | 28 27 26 25 24 | 23 | 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name EEB
Type RO
Reset 0
Overview
Bit(s) Mnemonic Name Description
0 EEB EINT wake up event_b
This register is a debugging port to monitor internal signals. It is async
signal.

0: EINT wakes up sleep mode.
1: EINT does not wake up sleep mode.
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A2030320 EINT_MASK EINT interrupt mask register FFFFFFFF
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name EINT MASK[31:16]
Type RO
Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name EINT _MASK][15:0]
Type RO
Reset] 1 [ 1+ [T ¢+ [T 1+ 7T 1 JT 17T 1+ v 7T 1T 1 v 1 [ 1] 1] 171
Overview
Bit(s) Mnemonic Name Description
31:0 EINT_MASK Interrupt mask
This register controls whether or not the EINT source is allowed to
generate an interrupt request. Setting a specific bit position to “1” will
prevent the external interrupt line from becoming active.
EINT_MASKTi] for EINTI.
O: Interrupt request is enabled.
1: Interrupt request is disabled.
A2030328 E_II_NT MASK SEINTinterrupt mask set register 00000000
Bit 31 [ 30 [ 29 [ 28 | 27 | 26 | 25 | 24 [ 23 [ 22 | 21 | 20 | 19 | 18 | 17 | 16
Name EINT_MASK][31:16]
Type WO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name EINT _MASK][15:0]
Type WO
Reset| o ] o J] o J oJoJoJ]JolJo]oJ]oJoJoJJo]Jo]ol]o
Overview
Bit(s) Mnemonic Name Description
31.0 EINT_MASK Enables mask for the associated external interrupt source
This register is used to set up individual mask bits. Only the bits set to 1
are effective; also set EINT_MASK bits to 1. Otherwise, EINT_MASK
bits will retain the original value.
EINT_MASKTi] for EINTI.
0: No effect
1: Enable the corresponding MASK bit
A2030330 ElquT MASK CEINTinterrupt mask clear register 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name EINT MASK[31:16]
Type WO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name EINT_MASKJ15:0]
Type WO
Reset] o J o J oJ] oJoJoJoJoJoJJoJJoJo]JoJJo]JoT]Jo
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Overview
Bit(s) Mnemonic Name Description
31:0 EINT_MASK Disables mask for the associated external interrupt source
This register is used to clear individual mask bits. Only the bits set to 1
are effective, and EINT_MASK bits are also cleared (to 0). Otherwise,
EINT_MASK bits will retain the original value.
EINT_MASK]i] for EINTI.
0: No effect
1: Disable the corresponding MASK bit
A2030340 EINT_WAKEU EINT wakeup event mask register FFFFFFFF
P_MASK
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name EINT_WAKEUP_MASK][31:16]
Type RO
Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name EINT_WAKEUP_MASK]15:0]
Type RO
Reset| 1 | 1+ [ 1 J 1 ] 1 [ 1] 17 ¢+ ] v 1] 1 [ 1] 1] 1] 1711
Overview
Bit(s) Mnemonic Name Description
31:0 EINT_WAKEUP_M Wakeup event mask
ASK This register controls whether or not the EINT source is allowed to
generate a wakeup event request. Setting a specific bit position to “1” will
prevent the external interrupt line from becoming active.
EINT_WAKEUP_MASK]Ji] for EINTi.
0: Wakeup event request is enabled.
1: Wakeup event request is disabled.
EINT _WAKEU .
A2030348 P MASK SET EINT wakeup event mask set register 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name EINT_WAKEUP_MASK][31:16]
Type WO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name EINT_WAKEUP_MASK[15:0]
Type WO
Reset] o [ o J] o J] o] oJoJJoJ]JoJJo]J]JoJJ]o]o]Jo]Jo]Jo]o
Overview
Bit(s) Mnemonic Name Description
31:0 EINT_WAKEUP_M Enables mask for the associated external interrupt source

ASK This register is used to set up individual mask bits. Only the bits set to 1
are effective; also set EINT_WAKEUP_MASK bits to 1. Otherwise,
EINT_WAKEUP_MASK bits will retain the original value.

EINT_WAKEUP_MASK]i] for EINTi.
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Bit(s) Mnemonic Name Description

0: No effect
1: Enable the corresponding MASK bit

EINT WAKEU .
A2030350 P MASK CLR EINT wakeup event mask clear register 00000000

Bit 31 [ 30 [ 29 [ 28 | 27 | 26 | 25 | 24 [ 23 [ 22 | 21 | 20 | 19 | 18 | 17 | 16
Name EINT _WAKEUP_MASK][31:16]

Type WO

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name EINT_WAKEUP_MASK]15:0]

Type WO

Reset| o ] o J] o J oJoJoJJolJo]oJ]oJoJoJJo]Jo]ol]o
Overview

Bit(s) Mnemonic Name Description

31.0 EINT_WAKEUP_M Disables mask for the associated external interrupt source

ASK This register is used to clear individual mask bits. Only the bits set to 1

are effective, and EINT_WAKEUP_MASK bits are also cleared (to 0).
Otherwise, EINT_WAKEUP_MASK bits will retain the original value.
EINT_WAKEUP_MASK(]i] for EINTi.

0: No effect
1: Disable the corresponding MASK bit

A2030360 EINT_SENS EINT sensitivity register 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 ] 19 | 18 | 17 | 16
Name EINT_SENS[31:16]

Type RO

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name EINT _SENS[15:0]

Type RO

Reset] o J o J oJ] oJoJoJoJoJoJJoJJoJo]JoJJo]JoT]Jo
Overview

Bit(s) Mnemonic Name Description

31:0 EINT_SENS Sensitivity type of the associated external interrupt source

Sensitivity type of external interrupt source.
EINT_SENSJi] for EINTi.

0: Edge sensitivity
1: Level sensitivity

EINT SENS_S

A2030368 ET EINT sensitivity set register 00000000
Bit | 3L | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name EINT_SENS[31:16]

Type WO

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5
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Name EINT SENS[15:0]
Type WO
Reset| o ] ol o J oJoJoJJolJlo]oJ]J]oJoJoJ]o]Jo]ol]o
Overview
Bit(s) Mnemonic Name Description
31:0 EINT_SENS Enables sensitive for the associated external interrupt source.
This register is used to set up individual sensitive bits. Only the bits set
to 1 are effective; also set EINT_SENS bits to 1. Otherwise, EINT_SENS
bits will retain the original value.
EINT_SENS]Ji] for EINTi.
0: No effect
1: Enable the corresponding SENS bit
A2030370 EIIQNT SENS _C EINT sensitivity clear register 00000000
Bit 3L | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name EINT_SENS[31:16]
Type WO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name EINT_SENS[15:0]
Type WO
Reset] o J o J oJ oJoJoJoJoJoJJoJJoJo]JoJJo]JoT]Jo
Overview
Bit(s) Mnemonic Name Description
31:0 EINT_SENS Disables sensitive for the associated external interrupt source.
This register is used to clear individual sensitive bits. Only the bits set to
1 are effective, and EINT_SENS bits are also cleared (set to 0).
Otherwise, EINT_SENS bits will retain the original value.
EINT_SENSJi] for EINTi.
0: No effect
1: Disable the corresponding SENS bit
A2030380 CINT_DUALED |\ i1 a1 edge sensitivity register 00000000
GE_SENS
Bit 3L | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name EINT_DUALEDGE_SENS[31:16]
Type RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name EINT_DUALEDGE_SENS[15:0]
Type RO
Reset] o ] o J oJ oJoJoJoJoJoJJoJJoJo]JoJJo]JoT]Jo
Overview
Bit(s) Mnemonic Name Description
31:0 EINT_DUALEDGE_ Dual edge sensitivity enable of the associated external

SENS interrupt source

Dual edge sensitivity enable of external interrupt source. (EINT_SENS
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Bit(s) Mnemonic Name Description
should be 0.)
EINT_DUALEDGE_SENSJi] for EINTi.
0: Disable
1: Enable

EINT _DUALED_ s .
A2030388 GE SENS SET EINT dual edge sensitivity set register 00000000

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

Name EINT_DUALEDGE_SENS[31:16]

Type WO

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

Name EINT_DUALEDGE_SENS[15:0]

Type WO

Reset] o J o J oJ oJoJoJoJoJoJJoJJoJoJoJJo]Jol]Jo

Overview
Bit(s) Mnemonic Name Description
31:0 EINT_DUALEDGE_ Enables dual edge sensitivity for the associated external

SENS interrupt source
This register is used to set up individual dual edge sensitive bits.
(EINT_SENS should be 0)
Only the bits set to 1 are effective; also set EINT_DUALEDGE_SENS
bits to 1. Otherwise, EINT_DUALEDGE_SENS bits will retain the
original value.
EINT_DUALEDGE_SENSJi] for EINTi.

0: No effect
1: Enable the corresponding DUALEDGE bit

EINT _DUALED_ s .
A2030390 GE SENS CI_R|:INT dual edge sensitivity clear register 00000000

Bit | 3L | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16

Name EINT_DUALEDGE_SENS[31:16]

Type WO

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

Name EINT_DUALEDGE_SENS[15:0]

Type WO

Reset| 0 | 0 | 0 ] 0 ] 0 J] O ] o] 0] 0] O0]J]o]J]o]J]o]J]o]]o] o

Overview
Bit(s) Mnemonic Name Description
31:0 EINT_DUALEDGE_ Disables dual edge sensitive for the associated external

SENS interrupt source.
This register is used to clear individual sensitive bits. Only the bits set
to 1 are effective, and EINT_DUALEDGE_SENS bits are also cleared
(to 0). Otherwise, EINT_DUALEDGE_SENS bits will retain the
original value.
EINT_DUALEDGE_SENSIi] for EINTi.

0: No effect
1: Disable the corresponding DUALEDGE bit
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A20303a0 EINT_SOFT EINT software interrupt register 00000000
Bit 31 [ 30 [ 29 [ 28 | 27 | 26 | 25 | 24 [ 23 [ 22 | 21 | 20 | 19 | 18 | 17 | 16
Name EINT_SOFT[31:16]
Type RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name EINT_SOFT[15:0]
Type RO
Reset] o T oJ ol oTJlToJoJofJofJoJoJoJlToJoJoTJoTJo
Overview
Bit(s) Mnemonic Name Description
31:0 EINT_SOFT Software interrupt
This register is used for debugging purpose.
EINT_SOFTIi] for EINTI.
0: No effect
1: Trigger an EINT
A20303a8 E_II_NT SOFT_S EINT software interrupt set register 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name EINT_SOFT[31:16]
Type WO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name EINT_SOFT[15:0]
Type WO
Reset| o ] o J oJ oJoJoJoJloJ]JoJoJoJoJJoJo]JoT]o
Overview
Bit(s) Mnemonic Name Description
31.0 EINT_SOFT Enables software for the associated external interrupt source
This register is used to set up individual software bits. Only the bits set to
1 are effective, and EINT_SOFT bits are also set to 1. Otherwise,
EINT_SOFT bits will retain the original value.
EINT_SOFTIi] for EINTi.
0: No effect
1: Enable the corresponding SOFT bit
A20303b0 EIIQNT SOFT_C EINT software interrupt clear register 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name EINT_SOFT[31:16]
Type WO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name EINT_SOFT[15:0]
Type WO
Reset| o ] o J oJ oJoJoJoJlJoJ]JoJoJoJoJJoJo]JoT]Jo
Overview
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Bit(s) Mnemonic Name Description

31:0 EINT_SOFT Disables software for the associated external interrupt
source
This register is used to clear individual software bits. Only the bits set
to 1 are effective, and EINT_SOFT bits are also cleared (to 0).
Otherwise, EINT_SOFT bits will retain the original value.
EINT_SOFT[i] for EINTI.

0: No effect
1: Disable the corresponding SOFT bit

A20303cO EINT_DOEN EINT domain O enable register 00000000
Bit | 3L | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name EINT_DOEN[31:16]

Type RW

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

Name EINT_DOEN[15:0]

Type RW

Reset] o J o J o]l ofJoJoJoJoJoJJoJoJo]JoJJo]JoTlo

Overview
Bit(s) Mnemonic Name Description
31:0 EINT_DOEN EINT enable config for domain O
Each bit indicates whether the corresponding EINT is enabled for
domain O. If enabled, it will assert interrupt or wakeup_event
depending on the corresponding mask bit value.
EINT_DOEN([i] for EINTi.
O: Disable
1: Enable
A2030400~ .
A203047c (EiLl\cl)'E|§1C):ON EINTI config register 8000000
(step 0x4)
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name |RSTD
BC
Type | WO
Reset 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name Dg’ﬁ— PRESCALER | POL DBC_CNT
Type | RW RW RW RW
Reset | O O] o] ofJo]JoJ]Jo]o]J]oJoJo]Jo]J]J]o]o]o]lo

Bit(s) Mnemonic Name Description

31 RSTDBC EINTi debounce count reset

Write once to reset the de-bounce counter so that EINT can be updated
immediately without de-bounce latency. This option needs 100usec
latency to take effect.

0: No effect
1: Reset
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Bit(s)

Mnemonic Name

Description

15

14:12

11

10:0

DBC_EN

PRESCALER

POL

DBC_CNT

Enables EINTi debounce circuit
0: Disable
1: Enable

EINTi debounce clock cycle period prescaler.
000: 32,768Hz, max. 0.0625sec

001: 16,384Hz

010: 8,192Hz

011: 4,096Hz

100: 2,048Hz, max. 1sec

101: 1,024Hz

110: 512Hz

111: 256Hz, max. 8secs

Configures polarity

Activation type of the EINT source

0: Active low

1: Active high

Configures EINTi debounce duration

(The clock period is determined in PRESCALER.)
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4. Direct Memory Access

4.1. General Description

A DMA controller is placed on AHB bus to support fast data transfers and off-load the processor. With this
controller, specific devices on AHB or APB buses can benefit greatly from quick completion of data movement from
or to memory modules. Such generic DMA controller can also be used to connect two devices other than memory
modules as long as they can be addressed in memory space. Figure 4-1 illustrates the system connections.

APB Bus
AHB Bus

Figure 4-1. Variety data paths of DMA transfers

Up to 17 channels of simultaneous data transfers are supported. Each channel has a similar set of registers to be
configured to different schemes as desired. Both interrupt and polling based schemes in handling the completion
event are supported. The block diagram of such generic DMA controller is illustrated in Figure 4-2.

|
,J P /,1 M
v DMA Engine !
Channel N
Registers
'

Figure 4-2. DMA block diagram
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4.1.1. Full-size and Half-size DMA Channels

There are three types of DMA channels in the DMA controller: full-size DMA channel, half-size DMA channel and
virtual FIFO DMA. Channel 1 is a full-size DMA channel, channels 2 to 7 are half-size channels, and channels 9 to 18
are virtual FIFO DMA channels. The difference between the first two types of DMA channels is that both source
and destination address are programmable in full-size DMA channels, but only the address of one side can be
programmed in the half-size DMA channel. In half-size channels, only either the source or destination address can
be programmed while the addresses of the other side are fixed.

4.1.2. Ring Buffer and Double Buffer Memory Data Movement

DMA channels 1 to 7 support ring-buffer and double-buffer memory data movement. This can be achieved by
programming DMA_WPPT and DMA_WPTO, as well as setting up WPEN in the DMA_CON register to enable. Figure
4-3 illustrates how this function works. Once the transfer counter reaches WPPT, the next address will jump to
WPTO address after the WPPT data transfer is completed. Note that only one side can be configured as ring-buffer
or double-buffer memory, and this is controlled by WPSD in the DMA_CON register.

Source/
WPTO Addr Destination Addr

«————Juno”) Jajsuel| ——»|

—
']
) Source/ ¥ | _WPPTAddr | v @
Destination Addr @
WPTO Addr o
2
=
WPPT Addr v
Ring Buffer Double Buffer

Figure 4-3. Ring buffer and double buffer memory data movement

4.1.3. Unaligned Word Access

The address of word access on AHB bus must be aligned to word boundary, or the 2 LSB is truncated to 00b. If the
programmer does not notice this, an incorrect data fetch may be caused. In the case where the data are to be
moved from unaligned addresses to aligned addresses, the word is usually first split into four bytes then moved
byte by byte. Thus the four read and four write transfers will appear on the bus.

To improve bus efficiency, the unaligned-word access is provided in DMA2~7. When this function is enabled, the
DMAs will move data from the unaligned address to aligned address by executing four continuous byte-read
accesses and one word-write access, reducing the number of transfers on the bus by three.
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Jﬁccess by byte Access by wo_r_(r‘\l

Memory Memory or Device
(Address Unaligned) (Address aligned)

Figure 4-4. Unaligned word accesses

4.1.4. Virtual FIFO DMA

Virtual FIFO DMA is used to ease UART control. The difference between the virtual FIFO DMA and the ordinary
DMA is that the virtual FIFO DMA contains additional FIFO controllers. The read and write pointers are kept in the
virtual FIFO DMA. In a read from the FIFO, the read pointer points to the address of the next data. In a write to the
FIFO, the write pointer moves to the next address. If the FIFO is empty, a FIFO read will not be allowed. Similarly,
the data will not be written to the FIFO if the FIFO is full. Due to UART flow control requirements, an alert length is
programmed. Once the FIFO space is smaller than this value, an alert signal will be issued to enable the UART flow
control. The type of flow control performed depends on the setting in the UART.

Each virtual FIFO DMA can be programmed as RX or TX FIFO. This depends on the setting of DIR in the DMA_CON
register. If DIR is “0” (READ), it means TX FIFO. On the other hand, if DIR is “1” (WRITE), the virtual FIFO DMA will

be specified as an RX FIFO.

The virtual FIFO DMA provides an interrupt to MCU. This interrupt informs the MCU that there are data in the
FIFO, and the amount of data is above or under the value defined in the DMA_COUNT register. Based on this, the
MCU does not need to poll the DMA to know when the data must be removed from or put into the FIFO.

Destination Addr Source Addr

Memory Memory

le—— Wrile Poinler

«—9ZIS O4|ld——>
A A A
i
]
]
=
9zIS Odl4d———|
A A A
: I
]
I

Virtual FIFO Virtual FIFO
Figure 4-5. Virtual FIFO DMA
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Table 4-1. Virtual FIFO access ports

DMA number Address of virtual FIFO access port Reference UART
DMA9(PD) A092_0000h UART1 TX
DMA10(PD) A092_0100h UART1 RX
DMA11(PD) A092_0200h UART2 TX
DMA12(PD) A092_0300h UART2 RX
DMA13(PD) A092_0400h UART3 TX
DMA14(PD) A092_0500h UART3 RX
DMA15(PD) A092_0600h UARTO TX
DMA16(PD) A092_0700h UARTO RX
DMA17(A0) A292_0000h BTIF TX
DMA18(A0) A292_0100h BTIF RX
Table 4-2. Function list of DMA channels
DMA number Type Ring buffer ?)Z:fbelf ril:;:: \A';:)r:‘:lliag:cee:s Peripheral
DMAL1 (PD) Full size ° ° °
DMA2 (PD) Half size ° ° ° ° MSDC1
DMAS3 (PD) Half size ° ° ° ° MSDC2
DMA4 (Sensor) | Half size ° ° ° ° 12CO TX
DMAS (Sensor) | Half size ° ° ° ° 12CO RX
DMAG (Sensor) | Half size ° ° ° ° 12C1 TX
DMAY7 (Sensor) | Half size ° ° ° o 12C1 RX
DMAS9 (PD) | Virtual FIFO . UARTL_TX
DMA10 (PD) |Virtual FIFO . UART1_RX
DMA11 (PD) |Virtual FIFO . UART2_TX
DMA12 (PD) |Virtual FIFO . UART2_RX
DMA13 (PD) |Virtual FIFO . UART3_TX
DMA14 (PD) |Virtual FIFO . UART3_RX
DMA15 (PD) |Virtual FIFO . UARTO_TX
DMA16 (PD) |Virtual FIFO . UARTO_RX
DMA17 (AO) |Virtual FIFO . BTIF_TX
DMA18 (AO) |Virtual FIFO . BTIF_RX
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Module name: PD__DMA Base address: (+A0000000h)

Address Name Width Register Function
A0000000 PD_DMA_GLBSTA 32 DMA global status register

A0000020 PD_DMA_GLB_SWRST 32 DMA global software reset

A0000100 GDMAL_SRC 32 DMA channel 1 source address register
A0000104 GDMAL_DST 32 DMA channel 1 destination address register
A0000108 GDMAL_WPPT 32 DMA channel 1 wrap point address register
A000010C GDMAL_WPTO 32 DMA channel 1 wrap to address register
A0000110 GDMAL_COUNT 32 DMA channel 1 transfer count register
A0000114 GDMAL_CON 32 DMA channel 1 control register

A0000118 GDMAL_START 32 DMA channel 1 start register

A000011C GDMAL_INTSTA 32 DMA channel 1 interrupt status register
A0000120 GDMAL_ACKINT 32 DMA channel 1 interrupt acknowledge register
A0000124 GDMAL_RLCT 32 DMA channel 1 remaining length of current transfer
A0000208 PDMA2_WPPT 32 DMA channel 2 wrap point address register
A000020C PDMA2_WPTO 32 DMA channel 2 wrap to address register
A0000210 PDMA2_COUNT 32 DMA channel 2 transfer count register
A0000214 PDMA2_CON 32 DMA channel 2 control register

A0000218 PDMA2_START 32 DMA channel 2 start register

A000021C PDMAZ2_INTSTA 32 DMA channel 2 interrupt status register
A0000220 PDMA2_ACKINT 32 DMA channel 2 interrupt acknowledge register
A0000224 PDMA2_RLCT 32 DMA channel 2 remaining length of current transfer
A000022C PDMA2_PGMADDR 32 DMA channel 2 programmable address register
A0000308 PDMA3_WPPT 32 DMA channel 3 wrap point address register
A000030C PDMA3_WPTO 32 DMA channel 3 wrap to address register
A0000310 PDMA3_COUNT 32 DMA channel 3 transfer count register
A0000314 PDMA3_CON 32 DMA channel 3 control register

A0000318 PDMA3_START 32 DMA channel 3 start register

A000031C PDMA3_INTSTA 32 DMA channel 3 interrupt status register
A0000320 PDMA3_ACKINT 32 DMA channel 3 interrupt acknowledge register
A0000324 PDMA3_RLCT 32 DMA channel 3 remaining length of current transfer
A000032C PDMA3_PGMADDR 32 DMA channel 3 programmable address register
A0000910 VDMA9_COUNT 32 DMA channel 9 transfer count register
A0000914 VDMA9_CON 32 DMA channel 9 control register

A0000918 VDMA9_START 32 DMA channel 9 start register

A000091C VDMA9_INTSTA 32 DMA channel 9 interrupt status register
A0000920 VDMA9_ACKINT 32 DMA channel 9 interrupt acknowledge register
A000092C VDMA9_PGMADDR 32 DMA channel 9 programmable address register
A0000930 VDMA9_WRPTR 32 DMA channel 9 write pointer

A0000934 VDMA9_RDPTR 32 DMA channel 9 read pointer

A0000938 VDMA9_FFCNT 32 DMA channel 9 FIFO count

A000093C VDMA9_FFSTA 32 DMA channel 9 FIFO status

A0000940 VDMA9_ALTLEN 32 DMA channel 9 alert length
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A0000944 VDMA9_FFSIZE 32 DMA channel 9 FIFO size

AOO00A10 VDMAL0_COUNT 32 DMA channel 10 transfer count register
AOOO00A14 VDMA10_CON 32 DMA channel 10 control register

AOOO00A18 VDMAL0_START 32 DMA channel 10 start register

AOOO00ALC VDMALO_INTSTA 32 DMA channel 10 interrupt status register
AOO000A20 VDMA10_ACKINT 32 DMA channel 10 interrupt acknowledge register
AO000A2C VDMA10_PGMADDR 32 DMA channel 10 programmable address register
AOOO0A30 VDMAI1O_WRPTR 32 DMA channel 10 write pointer

AOO00A34 VDMAI10_RDPTR 32 DMA channel 10 read pointer

AOOOOA38 VDMAILO_FFCNT 32 DMA channel 10 FIFO count

AOOOO0OA3C VDMAILO_FFSTA 32 DMA channel 10 FIFO status

AO000A40 VDMAILO_ALTLEN 32 DMA channel 10 alert length

A0000A44 VDMAI0_FFSIZE 32 DMA channel 10 FIFO size

AO0000B10 VDMA11l_COUNT 32 DMA channel 11 transfer count register
A0000B14 VDMA1l_CON 32 DMA channel 11 control register

A0000B18 VDMAI1l_START 32 DMA channel 11 start register

A0000B1C VDMAILL_INTSTA 32 DMA channel 11 interrupt status register
A0000B20 VDMA1L_ACKINT 32 DMA channel 11 interrupt acknowledge register
A0000B2C VDMA11l_PGMADDR 32 DMA channel 11 programmable address register
A0000B30 VDMAI1lL_WRPTR 32 DMA channel 11 write pointer

A0000B34 VDMAI1l_RDPTR 32 DMA channel 11 read pointer

A0000B38 VDMA1LL_FFCNT 32 DMA channel 11 FIFO count

AO0000B3C VDMA1l_FFSTA 32 DMA channel 11 FIFO status

A0000B40 VDMAILl_ALTLEN 32 DMA channel 11 alert length

A0000B44 VDMAILL_FFSIZE 32 DMA channel 11 FIFO size

A0000C10 VDMA12_COUNT 32 DMA channel 12 transfer count register
A0000C14 VDMA12_CON 32 DMA channel 12 control register

A0000C18 VDMAL12_START 32 DMA channel 12 start register

A0000C1C VDMAI12_INTSTA 32 DMA channel 12 interrupt status register
A0000C20 VDMA12_ACKINT 32 DMA channel 12 interrupt acknowledge register
A0000C2C VDMA12_PGMADDR 32 DMA channel 12 programmable address register
A0000C30 VDMA12_WRPTR 32 DMA channel 12 write pointer

A0000C34 VDMA12_RDPTR 32 DMA channel 12 read pointer

A0000C38 VDMA12_FFCNT 32 DMA channel 12 FIFO count

A0000C3C VDMA12_FFSTA 32 DMA channel 12 FIFO status

A0000C40 VDMA12_ALTLEN 32 DMA channel 12 alert length

A0000C44 VDMA12_FFSIZE 32 DMA channel 12 FIFO size

A0000D10 VDMAI13_COUNT 32 DMA channel 13 transfer count register
A0000D14 VDMA13_CON 32 DMA channel 13 control register

A0000D18 VDMAL3_START 32 DMA channel 13 start register

A0000D1C VDMAIL3_INTSTA 32 DMA channel 13 interrupt status register
A0000D20 VDMA13_ACKINT 32 DMA channel 13 interrupt acknowledge register
A0000D2C VDMA13_PGMADDR 32 DMA channel 13 programmable address register
A0000D30 VDMAI13_WRPTR 32 DMA channel 13 write pointer

A0000D34 VDMAI13_RDPTR 32 DMA channel 13 read pointer

A0000D38 VDMA13_FFCNT 32 DMA channel 13 FIFO count

A0000D3C VDMA13_FFSTA 32 DMA channel 13 FIFO status

A0000D40 VDMA13_ALTLEN 32 DMA channel 13 alert length

A0000D44 | VDMAI3_FFSIZE 32 DMA channel 13 FIFO size
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AOOQOE10 VDMA14_COUNT 32 DMA channel 14 transfer count register
AOOOOE14 VDMA14_CON 32 DMA channel 14 control register

AOOOOE18 VDMA14_START 32 DMA channel 14 start register

AOOOOE1C VDMA14_INTSTA 32 DMA channel 14 interrupt status register
AOO00E20 VDMA14_ACKINT 32 DMA channel 14 interrupt acknowledge register
AOOOOE2C VDMA14_PGMADDR 32 DMA channel 14 programmable address register
AOOOOE30 VDMA14_WRPTR 32 DMA channel 14 write pointer

AOOOOE34 VDMA14_RDPTR 32 DMA channel 14 read pointer

AOO00OE38 VDMA14_FFCNT 32 DMA channel 14 FIFO count

AOOOOE3C VDMA14_FFSTA 32 DMA channel 14 FIFO status

AOOOOE40 VDMA14_ALTLEN 32 DMA channel 14 alert length

AOO00OOE44 VDMA14_FFSIZE 32 DMA channel 14 FIFO size

AOOOQOF10 VDMA15_COUNT 32 DMA channel 15 transfer count register
AOOOOF14 VDMA15_CON 32 DMA channel 15 control register

AOOOOF18 VDMAL5_START 32 DMA channel 15 start register

AOOOOF1C VDMAL5_INTSTA 32 DMA channel 15 interrupt status register
AOO000F20 VDMA15_ACKINT 32 DMA channel 15 interrupt acknowledge register
AOO0O0O0F2C VDMA15_PGMADDR 32 DMA channel 15 programmable address register
AOO0O00F30 VDMA15_WRPTR 32 DMA channel 15 write pointer

AOOO0F34 VDMA15_RDPTR 32 DMA channel 15 read pointer

AOO00OF38 VDMA15_FFCNT 32 DMA channel 15 FIFO count

AOOOOF3C VDMA15_FFSTA 32 DMA channel 15 FIFO status

AOOOOF40 VDMA15_ALTLEN 32 DMA channel 15 alert length

AOOOOF44 VDMAI15_FFSIZE 32 DMA channel 15 FIFO size

A0001010 VDMAL16_COUNT 32 DMA channel 16 transfer count register
A0001014 VDMA16_CON 32 DMA channel 16 control register

A0001018 VDMAL16_START 32 DMA channel 16 start register

A000101C VDMAL6_INTSTA 32 DMA channel 16 interrupt status register
A0001020 VDMAL16_ACKINT 32 DMA channel 16 interrupt acknowledge register
A000102C VDMA16_PGMADDR 32 DMA channel 16 programmable address register
A0001030 VDMA16_WRPTR 32 DMA channel 16 write pointer

A0001034 VDMA16_RDPTR 32 DMA channel 16 read pointer

A0001038 VDMA16_FFCNT 32 DMA channel 16 FIFO count

A000103C VDMA16_FFSTA 32 DMA channel 16 FIFO status

A0001040 VDMA16_ALTLEN 32 DMA channel 16 alert length

A0001044 VDMA16_FFSIZE 32 DMA channel 16 FIFO size

Module name: AO_DMA Base address: (+A2070000h)

Address Name Width Register Function
A2070000 AO_DMA_GLBSTA 32 DMA global status register

A2070020 AO_DMA_GLB_SWRST 32 DMA global software reset

A2070910 VDMAL7_COUNT 32 DMA channel 17 transfer count register
A2070914 VDMAL7_CON 32 DMA channel 17 control register

A2070918 VDMAL7_START 32 DMA channel 17 start register

A207091C VDMAL7_INTSTA 32 DMA channel 17 interrupt status register
A2070920 VDMAL7_ACKINT 32 DMA channel 17 interrupt acknowledge register
A207092C VDMAL17_PGMADDR 32 DMA channel 17 programmable address register
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A2070930 VDMAL7_WRPTR 32 DMA channel 17 write pointer

A2070934 VDMAL7_RDPTR 32 DMA channel 17 read pointer

A2070938 VDMAL7_FFCNT 32 DMA channel 17 FIFO count

A207093C VDMAL7_FFSTA 32 DMA channel 17 FIFO status

A2070940 VDMAL17_ALTLEN 32 DMA channel 17 alert length

A2070944 VDMAL7_FFSIZE 32 DMA channel 17 FIFO size

A2070A10 VDMA18_COUNT 32 DMA channel 18 transfer count register
A2070A14 VDMA18 CON 32 DMA channel 18 control register

A2070A18 VDMAL18_START 32 DMA channel 18 start register

A2070A1C VDMAI18_INTSTA 32 DMA channel 18 interrupt status register
A2070A20 VDMA18_ACKINT 32 DMA channel 18 interrupt acknowledge register
A2070A2C VDMA18 PGMADDR 32 DMA channel 18 programmable address register
A2070A30 VDMA18_ WRPTR 32 DMA channel 18 write pointer

A2070A34 VDMA18_RDPTR 32 DMA channel 18 read pointer

A2070A38 VDMA18_FFCNT 32 DMA channel 18 FIFO count

A2070A3C VDMAI18_FFSTA 32 DMA channel 18 FIFO status

A2070A40 VDMA18 ALTLEN 32 DMA channel 18 alert length

A2070A44 VDMA18_FFSIZE 32 DMA channel 18 FIFO size

Module name: SENSOR__DMA Base address: (+A0230000h)

Address Name Width Register Function
A0230000 SENSOR_DMA_GLBSTA 32 DMA global status register

A0230020 .?.ENSOR—D MA_GLB_SWRS 32 DMA global software reset

A0230208 PDMA4_WPPT 32 DMA channel 4 wrap point address register
A023020C PDMA4_WPTO 32 DMA channel 4 wrap to address register
A0230210 PDMA4_COUNT 32 DMA channel 4 transfer count register
A0230214 PDMA4_CON 32 DMA channel 4 control register

A0230218 PDMA4_START 32 DMA channel 4 start register

A023021C PDMA4_INTSTA 32 DMA channel 4 interrupt status register
A0230220 PDMA4_ACKINT 32 DMA channel 4 interrupt acknowledge register
A0230224 PDMA4_RLCT 32 DMA channel 4 remaining length of current transfer
A023022C PDMA4_PGMADDR 32 DMA channel 4 programmable address register
A0230308 PDMAS5_WPPT 32 DMA channel 5 wrap point address register
A023030C PDMA5_WPTO 32 DMA channel 5 wrap to address register
A0230310 PDMA5_COUNT 32 DMA channel 5 transfer count register
A0230314 PDMA5_CON 32 DMA channel 5 control register

A0230318 PDMAS5_START 32 DMA channel 5 start register

A023031C PDMAS5_INTSTA 32 DMA channel 5 interrupt status register
A0230320 PDMAS5_ACKINT 32 DMA channel 5 interrupt acknowledge register
A0230324 PDMA5_RLCT 32 DMA channel 5 remaining length of current transfer
A023032C PDMA5_PGMADDR 32 DMA channel 5 programmable address register
A0230408 PDMA6_WPPT 32 DMA channel 6 wrap point address register
A023040C PDMA6_WPTO 32 DMA channel 6 wrap to address register
A0230410 PDMA6_COUNT 32 DMA channel 6 transfer count register
A0230414 PDMA6_CON 32 DMA channel 6 control register

A0230418 PDMA6_START 32 DMA channel 6 start register

A023041C PDMAG6__INTSTA 32 DMA channel 6 interrupt status register
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A0230420 PDMA6_ACKINT 32 DMA channel 6 interrupt acknowledge register
A0230424 PDMA6_RLCT 32 DMA channel 6 remaining length of current transfer
A023042C PDMA6_PGMADDR 32 DMA channel 6 programmable address register
A0230508 PDMA7_WPPT 32 DMA channel 7 wrap point address register
A023050C PDMA7_WPTO 32 DMA channel 7 wrap to address register

A0230510 PDMA7_COUNT 32 DMA channel 7 transfer count register

A0230514 PDMA7_CON 32 DMA channel 7 control register

A0230518 PDMA7_START 32 DMA channel 7 start register

A023051C PDMA7_INTSTA 32 DMA channel 7 interrupt status register

A0230520 PDMA7_ACKINT 32 DMA channel 7 interrupt acknowledge register
A0230524 PDMA7_RLCT 32 DMA channel 7 remaining length of current transfer
A023052C PDMA7_PGMADDR 32 DMA channel 7 programmable address register

4.2.2. Global Registers

AO0000000 g_lt_)ADMA GLB DMA global status register 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

IT |RUN| IT |RUN| IT [RUN| IT |RUN| IT [RUN| IT |RUN| IT |RUN| IT |RUN
16 16 15 15 14 14 13 13 12 12 11 11 10 10 9 9

Name

Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO

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

Name I;’ RgN I;' Rl;N I;I' leN
Type RO | RO | RO | RO RO | RO
Reset 0 0 0 0 0 0
Bit(s) Name Description

31 IT16 Channel 16 interrupt status

30 RUN16 Channel 16 running status

29 IT15 Channel 15 interrupt status

28 RUN15 Channel 15 running status

27 1T14 Channel 14 interrupt status

26 RUN14 Channel 14 running status

25 IT13 Channel 13 interrupt status

24 RUN13 Channel 13 running status

23 1T12 Channel 12 interrupt status

22 RUN12 Channel 12 running status

21 IT11 Channel 11 interrupt status

20 RUN11 Channel 11 running status

19 IT10 Channel 10 interrupt status

18 RUN10 Channel 10 running status

17 IT9 Channel 9 interrupt status

16 RUN9 Channel 9 running status

5 IT3 Channel 3 interrupt status

4 RUN3 Channel 3 running status

3 T2 Channel 2 interrupt status

2 RUN2 Channel 2 running status
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Description

Bit(s) Name
1 IT1
0 RUN1

Channel 1 interrupt status
Channel 1 running status

AO0000020

PD_DMA_GLB

DMA global software reset

SWRST 00000000
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SW_
Name RESE
T
Type RW
Reset 0
Bit(s) Name Description
0 SW_RESET Software reset
Write 1 to reset.
A2070000 é'(l')A DMA_GLB DMA global status register 00000000
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
IT |RUN| IT |RUN
Name 18 | 18 | 17 | 17
Type RO | RO [ RO | RO
Reset 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name
Type
Reset
Bit(s) Name Description
19 1T18 Channel 18 interrupt status
18 RUN18 Channel 18 running status
17 IT17 Channel 17 interrupt status
16 RUN17 Channel 17 running status
A2070020 AO-DMA_GLB 1\, ii0pal software reset 00000000
SWRST
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SW_
Name RESE
T
Type RW
Reset 0
Bit(s) Name Description
0 SW_RESET Software reset
Write 1 to reset.
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A0230000 GLBSTA DMA global status register 00000000
Bit 31 30 | 29 | 28 27 26 25 | 24 | 23 | 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IT |[RUN| IT [RUN| IT |RUN| IT |RUN
Name 7 7 6 6 5 5 4 4
Type RO | RO | RO | RO | RO | RO | RO | RO
Reset 0 0 0 0 0 0 0 0
Bit(s) Name Description
9 IT7 Channel 10 interrupt status
8 RUN7 Channel 10 running status
7 IT6 Channel 4 interrupt status
6 RUNG6 Channel 4 running status
5 IT5 Channel 3 interrupt status
4 RUNS5 Channel 3 running status
3 1T4 Channel 2 interrupt status
2 RUN4 Channel 2 running status
SENSOR_DMA
A0230020 GLB SWRST DMA global software reset 00000000
Bit 31 30 | 29 | 28 27 26 25 | 24 | 23 | 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SW_
Name RESE
T
Type RW
Reset 0
Bit(s) Name Description
0 SW_RESET Software reset
Write 1 to reset.
4.2.3. GDMA (Full-size DMA) Registers
AO0000100 GDMAI1l_SRC DMA channel 1 source address register 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name SRC[31:16]
Type RW
Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name SRC[15:0]
Type RW
Reset] o | o ] o J] oJ o o] oJ] oJoJoTo o] o] o] oTlo
Bit(s) Name Description
31:0 SRC GDMA source address
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Bit(s) Name

Description

The register contains the base or current source address that the DMA channel is
currently operating in. Writing to this register specifies the base address of the
transfer source for a DMA channel. Reading this register will return the address
value from which the DMA is reading.

A0000104 GDMA1l_DST DMA channel 1 destination address register 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name DST[31:16]
Type RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name DST[15:0]
Type RW
Reset] o J o J o] ofJoJoJoJoJoJJoJoJo]JoJJo]JoTlo
Bit(s) Name Description
31:0 DST GDMA destination address
The register contains the base or current destination address that the DMA
channel is currently operating in. Writing to this register specifies the base
address of the transfer destination for a DMA channel. Reading this register will
return the address value to which the DMA is writing.
A0000108 GDMAl_WPPT DMA channel 1 wrap point address register 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name WPPT
Type RW
Reset| o J] o J oJ oJoJofJoJoJJoJoloJoJoJoJ]JoT]o
Bit(s) Name Description
15:0 WPPT Transfer counts before jump
The register specifies the transfer count required to perform before the jump
point. This can be used to support the ring buffer or double buffer style memory
accesses. To enable this function, two control bits, WPEN and WPSD, in the DMA
control register must be programmed. If the transfer counter in the DMA engine
matches this value, an address jump will occur, and the next address will be the
address specified in GDMAn_WPTO. To enable this function, set up WPEN in
GDMAN_CON.
Note: The total size of data specified in the wrap point count in a DMA channel is
determined by LEN together with SIZE in GDMANn_CON, i.e. WPPT x SIZE.
A000010C GDMAl1_WPTODMA channel 1 wrap to address register 00000000
Bit 31 | 30 | 29 [ 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name WPTO[31:16]
Type RW
Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name WPTO[15:0]
Type RW
Reset] o | o J] o J oJoJofJolo]JoJoloJoJJo]Jo]o]o
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Bit(s) Name

Description

31:0 WPTO

Jump address

The register specifies the address of the jump destination of a given DMA transfer
to support the ring buffer or double buffer style memory accesses. To enable this
function, set up two control bits, WPEN and WPSD, in the DMA control register.
To enable this function, WPEN in GDMAnN_CON should be set.

GDMA1_COUN

A0000110 T DMA channel 1 transfer count register 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name COUNT
Type RW
Reset| o T o J oJoJlToJoJoJofJoJoJoJlToJoJoTJoTo
Bit(s) Name Description
15:0 COUNT Amount of total transfer counts

This register specifies the amount of total transfer counts the DMA channel is
required to perform. Upon completion, the DMA channel will generate an
interrupt request to the processor when ITEN in GDMAN_CON is set to 1.

Note: The total size of data transferred by a DMA channel is determined by LEN
together with SIZE in GDMAN_CON, i.e. LEN x SIZE.

A0000114 GDMA1_CON DMA channel 1 control register 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
WPE | WPS
Name N D
Type RW | RW
Reset 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name |ITEN BURST DREQ|DINC|SINC SIZE
Type | RW RW RW [ RW [ RW RW
Reset | © 0] o 0 0 0 0] o
Bit(s) Name Description
17 WPEN Enables wrap
Address-wrapping for ring buffer and double buffer. The next address of DMA
will jump to WRAP TO address when the current address matches WRAP POINT
count.
O: Disable
1: Enable
16 WPSD Selects wrap
The side using address-wrapping function. Only one side of a DMA channel can
activate the address-wrapping function at a time.
0: Address-wrapping on source
1: Address-wrapping on destination
15 ITEN Enables DMA transfer completion interrupt
0: Disable
1: Enable
9:8 BURST Transfer type

The burst-type transfers have better bus efficiency. Mass data movement is
recommended to use this type of transfer.
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Bit(s)

Name

Description

1:0

DREQ

DINC

SINC

SIZE

Note: The burst-type transfer will not stop until all the beats in a burst are
completed or the transfer length is reached. Which transfer type can be used is
restricted by the SIZE. If SIZE is 00Db, i.e. byte transfer, all of the four transfer
types can be used. If SIZE is O1b, i.e. half-word transfer, 16-beat incrementing
burst cannot be used. If SIZE is 10b, i.e. word transfer, only single and 4-beat
incrementing burst can be used.

00: Single

01: Reserved

10: 4-beat incrementing burst

11: Reserved

Throttle and handshake control for DMA transfer

The DMA master is able to throttle down the transfer rate by request-grant
handshake.

0: No throttle control during DMA transfer or transfers occurr only between
memories

1: Hardware handshake management

Incremental destination address

The destination addresses increase every transfer. If the setting of SIZE is byte,
the destination addresses will increase by 1 every single transfer. If half-word, it
will increase by 2; and if word, increase by 4.

0: Disable

1: Enable

Incremental source address

The source addresses increase every transfer. If the setting of SIZE is byte, the
source addresses will increase by 1 every single transfer. If half-word, it will
increase by 2; and if word, increase by 4.

0: Disable

1: Enable

Data size within the confine of a bus cycle per transfer

These bits confine the data transfer size between the source and destination to the
specified value for individual bus cycle. The size is in terms of byte, and the
maximum value is 4 bytes. It is mainly decided by the data width of a DMA
master.

00: Byte transfer/1 byte

01: Half-word transfer/2 bytes

10: Word transfer/4 bytes

11: Reserved

AO0000118

GDMA1_STAR

T

DMA channel 1 start register 00000000

Bit

31

30

29

28

27 26 25 24 | 23 22 21 20 19 18 17 16

Name

Type

Reset

Bit

15

14

13

12

11 10 9 8 7 6 5 4 3 2 1 0

Name

STR

Type

RW

Reset

Bit(s)

Name

Description

15

STR

Start control for a DMA channel

This register controls the activity of a DMA channel. Note that prior to setting
STR to 1, all the configurations should be done by giving proper value to the
registers. Once STR is set to 1, the hardware will not clear it automatically no
matter the DMA channel accomplishes the DMA transfer or not. In other words,
the value of STR stays at 1 regardless of the completion of the DMA transfer.
Therefore, the software program should clear STR to O before restarting another
DMA transfer. If this bit is cleared to 0 when DMA transfer is active, the software
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Bit(s) Name Description
should poll RUNNn in DMA_GLBSTA after this bit is cleared to ensure the current
DMA transfer is terminated by the DMA engine.
0: The DMA channel is stopped.
1: The DMA channel is started and running.
A000011C iDMAl INTST DMA channel 1 interrupt status register 00000000
Bit 31 30 | 29 | 28 27 26 25 | 24 | 23 | 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name | INT
Type | RW
Reset 0
Bit(s) Name Description
15 INT Interrupt status for DMA channel
0: No interrupt request is generated.
1: One interrupt request is pending and waiting for service.
AO0000120 E_II?MAl ACKI DMA channel 1 interrupt acknowledge register 00000000
Bit 31 30 | 29 | 28 27 26 25 | 24 | 23 | 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name | ACK
Type | WO
Reset 0
Bit(s) Name Description
15 ACK Interrupt acknowledge for the DMA channel
0: No effect
1: Interrupt request is acknowledged and should be relinquished.
A0000124 GDMAL RLCT DMA channel 1 remaining length of current 00000000
transfer
Bit 31 30 | 29 | 28 27 26 | 25 24 | 23 | 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name RLCT
Type RO
Reset] o | o J] o J oJoJoJlJolo]J]oJoloJJoJ]Jo]Jo]ol]o
Bit(s) Name Description
15:0 RLCT Reflects left count of transfer

Note: This value is transfer count, not the transfer data size.
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PDMA (Half-size DMA) Registers

Only PDMA2 register is listed below. The register contents of other PDMA channels are the same as those of
PDMAZ2, only that the addresses are different. For register addresses, refer to the register summary section.

A0000208 PDMA2_WPPT DMA channel 2 wrap point address register 00000000
Bit 31 30 | 29 | 28 27 26 | 25 24 | 23 | 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name WPPT
Type RW
Reset] o ] o | o 0o J] oJ ol oJofJoJoJoJol]loJo]Jol]lo
Bit(s) Name Description
15:0 WPPT Transfer counts before jump
The register specifies the transfer count required to perform before the jump
point. This can be used to support the ring buffer or double buffer style memory
accesses. To enable this function, two control bits, WPEN and WPSD, in the DMA
control register must be programmed. If the transfer counter in the DMA engine
matches this value, an address jump will occur, and the next address will be the
address specified in PDMAn_WPTO. To enable this function, set up WPEN in
PDMAnN_CON.
Note: The total size of data specified in the wrap point count in a DMA channel is
determined by LEN together with SIZE in PDMAN_CON, i.e. WPPT x SIZE.
A000020C PDMA2_WPTODMA channel 2 wrap to address register 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name WPTO[31:16]
Type RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name WPTO[15:0]
Type RW
Reset] o ] o J o o J] oJ ol oJofJoJoJoJol]loJo]Jol]lo
Bit(s) Name Description
31:0 WPTO Jump address
The register specifies the address of the jump destination of a given DMA transfer
to support the ring buffer or double buffer style memory accesses. To enable this
function, set up two control bits, WPEN and WPSD, in the DMA control register.
To enable this function, WPEN in PDMAN_CON should be set.
A0000210 _PI_DMAZ COUN DMA channel 2 transfer count register 00000000
Bit 31 30 | 29 | 28 27 26 | 25 24 | 23 | 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name COUNT
Type RW
Reset] 0 | o | © Ol oJ] oJToJoJoJoJlJoJoJoJlolJoTlo
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Bit(s)

Name

Description

15:0

COUNT

Amount of total transfer counts

This register specifies the amount of total transfer counts the DMA channel is
required to perform. Upon completion, the DMA channel will generate an
interrupt request to the processor when ITEN in PDMAN_CON is set to 1.

Note: The total size of data transferred by a DMA channel is determined by LEN
together with SIZE in PDMAnN_CON, i.e. LEN x SIZE.

A0000214 PDMA2_CON DMA channel 2 control register 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name pir | WEE WS
Type RW | RW | RW
Reset 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Name |ITEN BURST B2W |DREQ|[DINC|SINC SIZE
Type RW RW RW | RW | RW | RW RW
Reset | © 0] o 0 0 0 0 0 ] 0
Bit(s) Name Description
18 DIR Directions of PDMA transfer
The direction is from the perspective of the DMA masters. WRITE means reading
from master then writing to the address specified in PDMAn_PGMADDR, and
vice versa. No effect on channel 1.
0: Peripheral TX
1: Peripheral RX
17 WPEN Enables wrap
Address-wrapping for ring buffer and double buffer. The next address of DMA
will jump to WRAP TO address when the current address matches WRAP POINT
count.
O: Disable
1: Enable
16 WPSD Selects wrap
The side using address-wrapping function. Only one side of a DMA channel can
activate the address-wrapping function at a time.
0: Address-wrapping on source
1: Address-wrapping on destination
15 ITEN Enables DMA transfer completion interrupt
0: Disable
1: Enable
9:8 BURST Transfer type
The burst-type transfers have better bus efficiency. Mass data movement is
recommended to use this type of transfer.
Note: The burst-type transfer will not stop until all of the beats in a burst are
completed or the transfer length is reached. Which transfer type can be used is
restricted by the SIZE. If SIZE is 00b, i.e. byte transfer, all of the four transfer
types can be used. If SIZE is O1b, i.e. half-word transfer, 16-beat incrementing
burst cannot be used. If SIZE is 10b, i.e. word transfer, only single and 4-beat
incrementing burst can be used.
00: Single
01: Reserved
10: 4-beat incrementing burst
11: Reserved
5 B2wW Byte to word

Word to byte or byte to word transfer for the applications of transferring non-
word-aligned-address data to word-aligned-address data.

Note: BURST is set to 4-beat burst this function is enabled, and the SIZE is set to
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Bit(s) Name Description
byte.
0: Disable
1: Enable
4 DREQ Throttle and handshake control for DMA transfer
The DMA master is able to throttle down the transfer rate by request-grant
handshake.
0: No throttle control during DMA transfer or transfers occurred only between
memories
1: Hardware handshake management
3 DINC Incremental destination address
The destination addresses increase every transfer. If the setting of SIZE is byte,
the destination addresses will increase by 1 every single transfer. If half-word, it
will increase by 2; and if word, increase by 4.
0: Disable
1: Enable
2 SINC Incremental source address
The source addresses increase every transfer. If the setting of SIZE is byte, the
source addresses will increase by 1 every single transfer. If half-word, it will
increase by 2; and if word, increase by 4.
0: Disable
1: Enable
1:0 SIZE Data size within the confine of a bus cycle per transfer
These bits confine the data transfer size between the source and destination to the
specified value for individual bus cycle. The size is in terms of byte, and the
maximum value is 4 bytes. It is mainly decided by the data width of a DMA
master.
00: Byte transfer/1 byte
01: Half-word transfer/2 bytes
10: Word transfer/4 bytes
11: Reserved
A0000218 $DMA2 STAR DMA channel 2 start register 00000000
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name | STR
Type | RW
Reset | 0
Bit(s) Name Description
15 STR Start control for a DMA channel

This register controls the activity of a DMA channel. Note that prior to setting
STR to 1, all the configurations should be done by giving proper value to the
registers. Once STR is set to 1, the hardware will not clear it automatically no
matter the DMA channel accomplishes the DMA transfer or not. In other words,
the value of STR stays at 1 regardless of the completion of the DMA transfer.
Therefore, the software program should clear STR to O before restarting another
DMA transfer. If this bit is cleared to O when DMA transfer is active, the software
should poll RUNn in DMA_GLBSTA after this bit is cleared to ensure the current
DMA transfer is terminated by the DMA engine.

0: The DMA channel is stopped.

1: The DMA channel is started and running.
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PDMA2_INTST

A000021C A DMA channel 2 interrupt status register 00000000
Bit 31 30 | 29 | 28 27 26 25 | 24 | 23 | 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name | INT
Type RO
Reset | 0
Bit(s) Name Description
15 INT Interrupt status for DMA channel
0: No interrupt request is generated.
1: One interrupt request is pending and waiting for service.
A0000220 EIEI)_MAZ ACKI DMA channel 2 interrupt acknowledge register 00000000
Bit 31 30 | 29 | 28 27 26 25 | 24 | 23 | 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name | ACK
Type | WO
Reset | 0
Bit(s) Name Description
15 ACK Interrupt acknowledge for the DMA channel

0: No effect
1: Interrupt request is acknowledged and should be relinquished.

A0000224 PDMA2 RLCT DMA channel 2 remaining length of current

00000000
transfer

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

Type

Reset

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

Type RO

Reset| o T o J oJoJlToJoJoJofJoJoJoJlToJoJoTJoTo
Bit(s) Name Description

15:0 RLCT Reflects left count of transfer

Note: This value is transfer count, not the transfer data size.
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PDMA2_ PGMADMA channel 2 programmable address

A000022C DDR register 00000000
Bit 31 | 30 | 29 [ 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name PGMADDR[31:16]

Type RW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name PGMADDRJ15:0]

Type RW

Reset] o JoJT o]l ofJoJoJoJoJoJoJoJoJoJoJoTlo

Bit(s) Name Description

31:0 PGMADDR PDMA programmable address
The above registers specify the address for a half-size DMA channel. This address
represents the source address if DIR in DMA_CON is set to O and represents the
destination address if DIR in PDMAN_CON is setto 1.

4.2.3.2. VDMA (Virtual FIFO DMA) Registers

Only VDMA®9 register is listed below. The register contents of other VDMA channels are the same as those of
VDMADY, only that the addresses are different. For register addresses, refer to the register summary section.

AO0000910 ¥DMA9 COUN DMA channel 9 transfer count register 00000000

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

Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name COUNT
Type RW

Reset| 0 | 0 [ 0 ] 0 ] 0 J] o] o] o] 0] 0] o] o] o] o] o] o

Bit(s) Name Description

15:0 COUNT FIFO threshold
For virtual FIFO DMA, this register is used to configure the RX threshold and TX
threshold. The interrupt will be triggered when FIFO count is larger than or equal
to RX threshold in RX path or FIFO count is less than or equal to TX threshold in
TX path.
Note: The ITEN bit in the VDMAN_CON register should be set, or no interrupt
will be issued. n is from 1 to 16.

A0000914 VDMA9_CON DMA channel 9 control register 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name DIR
Type RW
Reset 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name |ITEN DREQ SIZE
Type | RW RW RW
Reset | © 0 0 | o
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Bit(s) Name Description
18 DIR Directions of PDMA transfer
The direction is from the perspective of the DMA masters. WRITE means reading
from master and then writing to the address specified in VDMAn_PGMADDR,
and vice versa. No effect on channel 1.
O: Peripheral TX
1: Peripheral RX
15 ITEN Enables DMA transfer completion interrupt
0: Disable
1: Enable
4 DREQ Throttle and handshake control for DMA transfer
The DMA master is able to throttle down the transfer rate by request-grant
handshake.
0: No throttle control during DMA transfer or transfers occurred only between
memories
1: Hardware handshake management
1:0 SIZE Data size within the confine of a bus cycle per transfer
These bits confine the data transfer size between the source and destination to the
specified value for individual bus cycle. The size is in terms of byte, and the
maximum value is 4 bytes. It is mainly decided by the data width of a DMA
master.
00: Byte transfer/1 byte
01: Half-word transfer/2 bytes
10: Word transfer/4 bytes
11: Reserved
A0000918 ¥DMA9 STAR DMA channel 9 start register 00000000
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name | STR
Type | RW
Reset 0
Bit(s) Name Description
15 STR Start control for a DMA channel

This register controls the activity of a DMA channel. Note that prior to setting
STR to 1, all the configurations should be done by giving proper value to the
registers. Once STR is set to 1, the hardware will not clear it automatically no
matter the DMA channel accomplishes the DMA transfer or not. In other words,
the value of STR stays at 1 regardless of the completion of the DMA transfer.
Therefore, the software program should clear STR to O before restarting another
DMA transfer. If this bit is cleared to O when DMA transfer is active, the software
should poll RUNNn in DMA_GLBSTA after this bit is cleared to ensure the current
DMA transfer is terminated by the DMA engine.

0: The DMA channel is stopped.

1: The DMA channel is started and running.
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AO000091C XDMAQ INTSTDMA channel 9 interrupt status register 00000000
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 | 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name | INT
Type | RW
Reset | 0
Bit(s) Name Description
15 INT Interrupt status for DMA channel

0: No interrupt request is generated.
1: One interrupt request is pending and waiting for service.

VDMA9_ACKI

A0000920 NT DMA channel 9 interrupt acknowledge register 00000000

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

Type

Reset

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name | ACK

Type | WO

Reset | 0

Bit(s) Name Description

15 ACK Interrupt acknowledge for the DMA channel

0: No effect
1: Interrupt request is acknowledged and should be relinquished.
AO00092C VDMA9 PGMADM_AchanneI9programmab|e address 00000000
DDR register

Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name PGMADDR([31:16]

Type RW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name PGMADDRJ[15:0]

Type RW

Reset| 0 [ © 0Ol oJoJToJlToJoTlToJoJoJToJloJJo]JoTo
Bit(s) Name Description

31:.0 PGMADDR VDMA programmable address

The above registers specify the address for a half-size DMA channel. This address
represents the source address if DIR in DMA_CON is set to O and represents the
destination address if DIR in VDMAN_CON is set to 1.
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A0000930 R DMA channel 9 write pointer 00000000
Bit 3L | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name WRPTR[31:16]
Type RO
Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name WRPTR[15:0]
Type RO
Reset] o | o [ o | o [ O 0] oJ] o] oJ]oJJ]o]Jo]oJ]o]ol]o
Bit(s) Name Description
31:0 WRPTR Virtual FIFO write pointer
A0000934 \FQDMAQ RDPT 5 \MA channel 9 read pointer 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name RDPTR[31:16]
Type RO
Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name RDPTR[15:0]
Type RO
Reset] o | o ] o J] oJ o ol oJ oJoTJofJoJol]JoTJJTo]l]oTlo
Bit(s) Name Description
31:0 RDPTR Virtual FIFO read pointer
0000938 FPMASEECK piA channel 9 FIFO count 00000000
Bit 31 30 | 29 | 28 | 27 26 | 25 | 24 | 23 | 22 21 | 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name FFCNT
Type RO
Reset| o [ o [ o [ o | O 0o ] oJ] o] o] o]o 0 ] o] o] o]o
Bit(s) Name Description
15:0 FFCNT Displays the number of data stored in FIFO

0 means FIFO is empty; FIFO will be full if FFCNT is equal to FFSIZE.

VDMA9_ FFEST

A000093C A DMA channel 9 FIFO status 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name ALt EMPTIFOLL
Type RO RO RO
Reset 0 0 0
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Bit(s) Name Description
2 ALT Indicates FIFO count is larger than ALTLEN
DMA issues an alert signhal to UART/BRIF to enable UART/BRIF flow control.
0: Not reach alert region
1: Reach alert region
1 EMPTY Indicates FIFO is empty
0: Not empty
1: Empty
0 FULL Indicates FIFO is full
0: Not full
1: Full
A0000940 \E/BMAQ ALTL DMA channel 9 alert length 00000000
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name ALTLEN
Type RW
Reset o] o] ofJoJoT]J]o
Bit(s) Name Description
5:0 ALTLEN Specifies alert length of virtual FIFO DMA
Once the remaining FIFO space is less than ALTLEN, an alert signal will be
issued to UART/BRIF to enable the flow control. Normally, ALTLEN should be
bigger than 16 for UART/BRIF applications.
A0000944 FPMASFEESIZ byiA channel 9 FIFO size 00000000
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name FESIZE
Type RW
Reset] o | o J] o J oJoJoJJoJJo]J]oJolJoJoJ]Jo]Jo]o]o
Bit(s) Name Description
15:0 FFSIZE Specifies FIFO size of virtual FIFO DMA
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5. Real Time Clock

5.1. General Description

The Real-Time Clock (RTC) module provides time and data information, as well as 32,768 kHz clock. The provided
32k clock is selected between three clock sources: one from the external (XOSC32), and two from the internal
(DCXO, EOSC32). An additional pin, XOSC32_ENB, is added for the 32k crystal existence information. The clock
source is from the external oscillator or from the embedded clock sources, determined by the XOSC32_ENB pin
setting. The RTC block has an independent power supply. When the mobile handset is powered off, a dedicated
regulator supplies the RTC block. In addition to providing timing data, an alarm interrupt is generated and can be
used to power up the baseband core. Regulator interrupts corresponding to seconds, minutes, hours and days can
be generated whenever the time counter value reaches a maximum value (e.g., 59 for seconds and minutes, 23 for
hours, etc.). The year span is supported up to 2127. The maximum day-of-month values, which depend on the leap
year condition, are stored in the RTC block.

5.2.  Register Definitions

Module name: RTC Base address: (+A21E0000h)

Address Name Wﬁdt Register Function

A21E0000 RTC_BBPU 16 Baseband power up

RTC IRQ status

A21E0004 RTC_IRQ_STA 16 This register is fixed atin 0 when RTC_POWERKEY1 &
RTC_POWERKEY2 unmatch the correct values.

RTC IRQ enable

A21E0008 RTC_IRQ_EN 16 This register is fixed atin 0 when RTC_POWERKEY1 &
RTC_POWERKEY2 unmatch the correct values.

Counter increment IRQ enable

A21E000C RTC_ClI_EN 16 This register activates or de-activates the IRQ generation when the
TC counter reaches its maximum value.

RTC alarm mask
The alarm condition for alarm IRQ generation depends on whether
RTC_AL_MAS 16 or not the corresponding bit in this register is masked. Warning: If
A21E0010 K you set all bits to 1in RTC_AL_MASK (i.e. RTC_AL_MASK=0x7f)
and PWREN=1 in RTC_BBPU, it means alarm will comes every
secondEVERY SECOND, not disabled.

A21E0014 RTC_TC_SEC 16 RTC seconds time counter register
A21E0018 RTC_TC_MIN 16 RTC minutes time counter register
A21E001C RTC_TC_HOU 16 RTC hours time counter register
A21E0020 RTC_TC_DOM 16 RTC day-of-month time counter register
A21E0024 RTC_TC_DOW 16 RTC day-of-week time counter register
A21E0028 RTC_TC_MTH 16 RTC month time counter register
A21E002C RTC_TC_YEA 16 RTC year time counter register
A21E0030 RTC_AL_SEC 16 RTC second alarm setting register
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Module name: RTC Base address: (+A21EO0000h)

A21E0034 RTC_AL_MIN 16 RTC minute alarm setting register
A21E0038 RTC_AL_HOU 16 RTC hour alarm setting register
A21E003C RTC_AL_DOM 16 RTC day-of-month alarm setting register
A21E0040 RTC_AL_DOW 16 RTC day-of-week alarm setting register
A21E0044 RTC_AL_MTH 16 RTC month alarm setting register
A21E0048 RTC_AL_YEA 16 RTC year alarm setting register
RTC POWER ;
A21E0050 T REYL 16 RTC_POWERKEY1 register
RTC POWER :
A21E0054 T KEYZ2 16 RTC_POWERKEY2 register
A21E0058 RTC_PDN1 16 PDN1
A21E005C RTC PDN2 16 PDN2
A21E0060 RTC_SPARO 16 Spare register for specific purpose
A21E0064 RTC_SPARI1 16 Spare register for specific purpose
A21E0068 RTC_PROT 16 Lock/unlock scheme to prevent RTC miswriting
One-time calibration offset
A21E006C RTC_DIFFE 16 This register is fixed atin 0 when RTC_POWERKEY1 &
RTC_POWERKEY2 unmatch the correct values.
Repeat calibration offset
A21E0070 RTC_CALI 16 This register is fixed atin 0 when RTC_POWERKEY1 &
RTC_POWERKEY2 unmatch the correct values.
A21E0074 RTC_WRTGR 16 Enable the transfers from core to RTC in the queue
A21E0000 RTC_BBPU Baseband power up 0000
Bit 15 | 14 | 13 [ 12 [ 11 [10] 9 [ 8 7 6 5 4 3 2 1 0
cB | RE A= PW
Name KEY_BBPU us | LO M RE
Y AD PU N
Type WO RO [ WO RW RW
Reset o[l o] o] o] o] o] o]oO 0 0 0 0
Overview
Bit(s) Name Description
15:8 KEY_BBPU A bus write is acceptable only when KEY_BBPU is correct.

The read/write channels between RTC / Core is busy. This bit
indicates high after software program sequence to anyone of RTC

6 CBUSY data registers and enables the transfer by RTC_WRTGR=1. By thise
way, it will beis high after the reset from low to high because RTC
reloads the process.

Reloads the values from RTC domain to Ccore domain. Generally
5 RELOAD speaking, RTC will reload to synchronize the data from RTC to core
when reset from O to 1. This bit can be treated as a debug bit.
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Bit(s) Name Description
Indicates whether or not PMU is powered on by alarm.
0: No alarm occurred; the alarm condition has not been met.
2 ALARM_PU 1: Alarm occurred.
Write 1 to clear this bit.
0: RTC alarm has no action on power switch.
0 PWREN 1: When an RTC alarm occurs, ALARM_PU will beis set to 1 and the system will
be powereds on by RTC alarm wakeup.
A21E0004 RTC IRQ_STA RTC IRQ status 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LP TC | AL
Name ST ST ST
A A A
Type RO RC | RC
Reset 0 0 0
Overview This register is fixed in O when RTC_POWERKEY1 & RTC_POWERKEY2 unmatch the
correct values.
Bit(s) Name Description
This register ilndicates the IRQ status and whether or not the LPD is
asserteds.
3 LPSTA 0: No IRQ occurred; the 32K clock is good.
1: IRQ occurred; the 32K clock stopped or stops. This can be masked by LP_EN
or cleared by initializinge LPD.
This register ilndicates the IRQ status and whether or not the tick
1 TCSTA condition has been me_t. N
0: No IRQ occurred; the tick condition has not been met.
1: IRQ occurred; the tick condition has been met.
This register ilndicates the IRQ status and whether or not the alarm
condition has been met.
0 ALSTA 0: No IRQ occurred; the alarm condition has not been met.
1: IRQ occurred; the alarm condition has been met.
A21E0008 RTC_IRQ_EN RTC IRQ enable 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
P | 28 | TC | AL
Name _E HO _E | _E
N T N N
Type RW [ RW [ RW [ RW
Reset 0 0 0 0
Overview This register is fixed atin O when RTC_POWERKEY1 & RTC_POWERKEY2 unmatch
the correct values.
Bit(s) Name Description
This register eEnables the control bit for IRQ generation if the Llow
3 LP EN power is detected (32k clock off).
- 0: Disable IRQ generations.
1: Enable the LPD.
2 ONESHOT Controls automatic reset of AL_EN and TC_EN.
1 TC EN This register eEnables the control bit for IRQ generation if the tick

condition has been met.
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Bit(s) Name Description
0: Disable IRQ generations.
1: Enable the tick time match interrupt. Clear the interrupt when ONESHOT is
high upon generation of the corresponding IRQ.
This register eEnables the control bit for IRQ generation if the alarm
condition has been met.
0 AL_EN 0: Disable IRQ generations.
1: Enable the alarm time match interrupt. Clear the interrupt when ONESHOT is
high upon generation of the corresponding IRQ.
A21E000C RTC_CII_EN Counter increment IRQ enable 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SE
cC|E|2E|veE|MT|DO|DO|HO | M| SE
Name 1_ AC | HC [WC | MC | UC | NC | CC
1 1]
L l{Z|13| M 11 11 11 1 1 11
8 — -
Type RW | RW |RW |RW [ RW | RW | RW [ RW | RW [ RW
Reset 0 0 0 0 0 0 0 0 0 0
Overview This register activates or de-activates the IRQ generation when the TC counter reaches
its maximum value.
Bit(s) Name Description
9 SECCII_1_8 Set the bit to 1 to activate the IRQ at each one-eighth of a second
update.
8 SECCII 1 4 Set the bit to 1 to activate the IRQ at each one-fourth of a second
— = update.
7 SECCII_1_2 Set the bit to 1 to activate the IRQ at each one-half of a second update.
6 YEACII Set the bit to 1 to activate the IRQ at each year update.
5 MTHCII Set the bit to 1 to activate the IRQ at each month update.
4 DOwCII Set the bit to 1 to activate the IRQ at each day-of-week update.
3 DOMCII Set the bit to 1 to activate the IRQ at each day-of-month update.
2 HOUCII Set the bit to 1 to activate the IRQ at each hour update.
1 MINCII Set the bit to 1 to activate the IRQ at each minute update.
0 SECCII Set this bit to 1 to activate the IRQ at each second update.
A21E0010 R_‘I'C_%_M_AS RTC alarm mask 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
YE | MT | DO | DO | HO | MI | SE
A H w M U N C
Name MS | MS | MS | MS | MS | MS | MS
K K K K K K K
Type RW [ RW | RW | RW [ RW | RW [ RW
Reset 0 0 0 0 0 0 0
The alarm condition for alarm IRQ generation depends on whether or not the
Overview corresponding bit in this register is masked. Warning: If you set all bitsto 1 in
RTC_AL_MASK (i.e. RTC_AL_MASK=0x7f) and PWREN=1 in RTC_BBPU, it means
alarm will comes every second EVERY SECOND, not disabled.
Bit(s) Name Description
0: Condition (RTC_TC_YEA = RTC_AL_YEA) is checked to generate the alarm
6 YEA_MSK signal.

1: Condition (RTC_TC_YEA = RTC_AL_YEA) is masked, i.e. the value of
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Bit(s) Name Description

RTC_TC_YEA does not affect the alarm IRQ generation.
0: Condition (RTC_TC_MTH = RTC_AL_MTH) is checked to generate the
alarm signal.

5 MTH_MSK 1: Condition (RTC_TC_MTH = RTC_AL_MTH) is masked, i.e. the value of
RTC_TC_MTH does not affect the alarm IRQ generation.
0: Condition (RTC_TC_DOW = RTC_AL_DOW) is checked to generate the
alarm signal.

4 DOW_MSK 1: Condition (RTC_TC_DOW = RTC_AL_DOW) is masked, i.e. the value of
RTC_TC_DOW does not affect the alarm IRQ generation.
0: Condition (RTC_TC_DOM = RTC_AL_DOM) is checked to generate the
alarm signal.

3 DOM_MSK 1: Condition (RTC_TC_DOM = RTC_AL_DOM) is masked, i.e. the value of
RTC_TC_DOM does not affect the alarm IRQ generation.
0: Condition (RTC_TC_HOU = RTC_AL_HOU) is checked to generate the
alarm signal.

2 HOU_MSK 1: Condition (RTC_TC_HOU = RTC_AL_HOU) is masked, i.e. the value of
RTC_TC_HOU does not affect the alarm IRQ generation.
0: Condition (RTC_TC_MIN =RTC_AL_MIN) is checked to generate the alarm
signal.

1 MIN_MSK 1: Condition (RTC_TC_MIN =RTC_AL_MIN) is masked, i.e. the value of
RTC_TC_MIN does not affect the alarm IRQ generation.
0: Condition (RTC_TC_SEC = RTC_AL_SEC) is checked to generate the alarm
signal.

0 SEC_MSK 1: Condition (RTC_TC_SEC = RTC_AL_SEC) is masked, i.e. the value of
RTC_TC_SEC does not affect the alarm IRQ generation.

A21E0014 RTC_TC_SEC RTC seconds time counter register 0000

Bit 15 14 13 12

M ] 10 ] 9 1] 8 1 7 161151 4] 3 2] 1]o0

Name TC_SECOND
Type RW
Reset Ol oJ o] oJJoT]o
Overview
Bit(s) Name Description
5:0 TC_SECOND The second initial value for the time counter. The rRange: of its value
is: 0-~59.
A21E0018 RTC_TC_MIN RTC minutes time counter register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 | 4 | 3 ] 2 ] 1 ] O
Name TC_MINUTE
Type RW
Reset o] o] o] o] o] o
Overview
Bit(s) Name Description
5:0 TC_MINUTE The minute initial value for the time counter. The rRange: of its value

is: 0~-59.
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A21E001C RTC_TC HOU RTC hours time counter register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 | 3 | 2 | 1 [ O
Name TC_HOUR
Type RW
Reset O] o] oJofJ] o
Overview
Bit(s) Name Description
4:0 TC_HOUR The hour initial value for the time counter. The rRange: of its value
is: 0-~23.
A21E0020 RTC_TC DOM RTC day-of-month time counter register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 | 3 | 2 | 1 [ O
Name TC_DOM
Type RW
Reset O] o] oJofJ] o
Overview
Bit(s) Name Description
The day-of-month initial value for the time counter. The day-of-
4:0 TC_DOM month maximum value depends on the leap year condition, i.e. 2 LSB
of year time counter are Ozeros.
A21E0024 RTC_TC_DOW RTC day-of-week time counter register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 | 1 ] O
Name TC_DOW
Type RW
Reset 0O | O] O
Overview
Bit(s) Name Description
2:0 TC DOW The dz_iy.-of-week initial value for the time counter. The rRange: of its
- value is: 1-~7.
A21E0028 RTC_TC_MTH RTC month time counter register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 | 2 | 1 0
Name TC_MONTH
Type RW
Reset O] o] o[ o
Overview
Bit(s) Name Description
30 TC_MONTH The month initial value for the time counter. The rRange: of its value

is: 1-~12.
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A21E002C RTC_TC_YEA RTC year time counter register 0000
Bit 15 14 13 12 11 0] 9 [ 8 [ 7 [ 6 ] 5] 4] 3] 2] 1]0
Name TC_YEAR
Type RW
Reset Ol oJ]oJoJ]J]oJoTl]o
Overview
Bit(s) Name Description
The year initial value for the time counter. The rRange: of its value is:
0-127. (2000-2127).
Software can bias the year as multiples of 4 for the internal leap-year formula.
Here are 3 examples: 2000-2127, 1972~2099, 1904~2031.To simplify, RTC
hardware treats all 4-multiple as leap years. If the range you defined includes
non-leap 4-multiple year (e.g.say: 2100), you have to adjust it to the correct date
by yourselves. (e.g.x: change Feb. 29th, 2100 to Mar. 1st, 2100).
6:0 TC_YEAR It's suggested to bias the range large than 1900 and less thean 2100 to evade the
manual adjustment, i.e.ing. l.e.: the bias values are suggested to be in the range
of [-28,-96], that are (1972~ 2099) ~ (1904~ 2031).
The formal leap formula:
if year modulo 400 is O then leap
else if year modulo 100 is O then no_leap
else if year modulo 4 is O then leap
else no_leap
A21E0030 RTC_AL_SEC RTC second alarm setting register 0000
Bit 15 14 13 | 12 11 10 [ 9 | 8 7 6 5 1 4 ] 3] 2 | 1 ] 0
RTC_LP
Name D OPT AL_SECOND
Type RW RW
Reset 0O [ O Ol o] o] o[ oo
Overview
Bit(s) Name Description
LPD option
00: XOSC LPD | EOSC LPD (triggers when clock stops or VRTC low-V)
13:12 RTC_LPD_OPT 01: EOSC LPD (triggers when VRTC low-V)
10: XOSC LPD (triggers when clock stops)
11: nNo LPD
50 AL SECOND The se_cqnd value of the alarm counter setting. The rRange: of its
— value is: 0-59.
A21E0034 RTC_AL_ MIN RTC minute alarm setting register 0000
Bit 15 14 13 12 11 0| 9] 8] 7] 6 | 5] 4] 3] 2] 1]O0
Name AL_MINUTE
Type RW
Reset o] ol o] o] ol o
Overview
Bit(s) Name Description
5:0 AL_MINUTE The minute value of the alarm counter setting. The rRange: of its

value is: 0-59.
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A21E0038 RTC_AL_HOU RTC hour alarm setting register 0000
Bit 15 | 14 | 13 [ 12 [ 11 [10] 9 [ 8 7 6 5 4 | 3 [ 2 | 1 [ O
Name NEW_SPAREO AL HOUR
Type RW RW
Reset| O ] O] O] O J] O] o] oT]Jo O] o] oJoTl]o
Overview
Bit(s) Name Description
15:8 NEW_SPAREO The registers are rReserved for specific purposes.
4:0 AL_HOUR Tr_]e hour value of the alarm counter setting. The rRange: of its value
is: 0-~23.
A21E003C RTC_AL_DOM RTC day-of-month alarm setting register 0000
Bit 15 | 14 | 13 12 | 11 ] 10| 9 | 8 7 6 5 4 | 3 2 1 | O
Name NEW _ SPARE1 AL _DOM
Type RW RW
Reset|] 0 | 0o [ o [ o ] o [] O] O¢J] O O] o[ o] oo
Overview
Bit(s) Name Description
15:8 NEW_SPARE1 The registers are rReserved for specific purposes.
The day-of-month value of the alarm counter setting. The day-of-
4:0 AL_DOM month maximum value depends on the leap year condition, i.e. 2 LSB

of year time counter are zeros O.

A21E0040 RTC_AL_DOW RTC day-of-week alarm setting register 0000
Bit 15 | 14 | 13 12 | 11 ]10] 9 | 8 7 6 5 4 3 2 1 ] 0
Name NEW _SPARE2 AL_DOW
Type RW RW
Reset o | o J] of[Jo]Jo]Jo]Oo]o 0O | o[ O
Overview
Bit(s) Name Description
15:8 NEW_SPARE2 The registers are rReserved for specific purposes.
2:0 AL_DOW The day-of-week value of the alarm counter setting. The rRange: of its

value is: 1-~7.

A21E0044 RTC_AL MTH RTC month alarm setting register 0000
Bit 15 | 14 | 13 | 12 ] 11 [ 10 ] 9 | 8 7 6 5 4 3 ] 2 ] 1] O
Name NEW_ SPARE3 AL _MONTH
Type RW RW

Reset | 0O | 0 ] 0 | 0O ] 0O ] 0O ] 0] O 0 ] O] 0 O
Overview

Bit(s) Name Description

15:8 NEW_SPARE3 The registers are rReserved for specific purposes.

3:0 AL_MONTH The month value of the alarm counter setting. The rRange: of its
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Bit(s) Name Description
value is: 1-~12.
A21E0048 RTC_AL_YEA RTC year alarm setting register 0000
Bit 15 | 14 ] 13 ] 122 ] 11 [10 ] 9 [ 8 7 6 | 5 | 4] 3] 2 [ 1 ]O0
Name NEW_SPARE4 AL _YEAR
Type RW RW
Reset Ol oJoJoJoJoJoTJo Ol oJ]oJoJ]J]oJoTl]o
Overview
Bit(s) Name Description
15:8 NEW_SPARE4 The registers are rReserved for specific purposes.
. The year value of the alarm counter setting. The rRange: of its value
6:0 AL_YEAR is: 0-~127. (2000-2127)
A21E0050 m_gvﬂ RTC_POWERKEY1 register 0000
Bit 5 | 14 ] 13 ] 12 ] 1J]10] 9] 8] 7] 6|5 ] 4] 3] 2] 1]0
Name RTC_POWERKEY1
Type RW
Reset ol o] o]o]o]o]]o]]J]oflJol]ol[]o]o] o] o]f]oflo
Overview
Bit(s) Name Description
The RTC content is protected by RTC_POWERKEY1 and
RTC_POWRKEY2. When RTC_POWERKEY1 & RTC_POWERKEY2
15:0 RTC_POWERKEY! are not equal to the correct values, the RTC content is not credibleis.
A21E0054 E—E%Nﬂ RTC_POWERKEY?2 register 0000
Bit 5 | 14 ] 13 ] 12 ] 1J]100] 9] 8] 7] 6 |5 ] 4] 3] 2] 1]0
Name RTC_POWERKEY2
Type RW
Reset ol o] o]o]o]o]]o]]J]oflJoJl]ol[]o]o] o] o]]oflo
Overview
Bit(s) Name Description
The RTC content is protected by RTC_POWERKEY1 and
15:0 RTC_POWERKEY2 RTC_POWRKEY2. When RTC_POWERKEY1 & RTC_POWERKEY2
are not equal to the correct values, the RTC content is not credibleis.
A21E0058 RTC PDN1 PDN1 0000
Bit 5 | 14 ] 13 ] 12 ] 11]10] 9] 8] 7] 6 | 5] 4] 3] 2] 1]0
Name RTC_PDN1
Type RW
Reset ol o] o]o]]o]]o]]o]]oJ]J]ol]l]ol[]o]o] o] o][]oflo
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Overview
Bit(s) Name Description
. The sSpare registers for software to keep the power -on and power -
15:0 RTC_PDNI off state information.
A21E005C RTC_PDN2 PDN2 0000
Bit 5 | 14 ] 13 ] 12211 ]10] 9| 8] 7] 6 ]5] 4] 3] 2] 1]0
Name RTC_PDN2
Type RW
Reset | O ] O J]OJoOJ]JOJOoOJoJoJoJoJoJo]J]JoJJo]Jo]Jo®o
Overview
Bit(s) Name Description
. The sSpare registers for software to keep the power power-on and
15:0 RTC_PDN2 power power-off state information.
A21E0060 RTC_SPARO Spare register for specific purpose 0000
Bit 5 | 14 ] 1312 1nlw00] 9|8 [ 7] 6| 5] 4] 3] 2] 1]0
Name RTC_SPARO
Type RW
Reset| O T O J]OoOJoOoOJ]JOJoJoJoJoJoJoJo]J]JoJ]Jo]JOoT]o
Overview
Bit(s) Name Description
15:0 RTC_SPARO The registers are rReserved for specific purposes.
A21E0064 RTC_SPARI1 Spare register for specific purpose 0000
Bit 5 | 14 ] 131211 ]1w0][9 | 8] 7 []6]5 ] 4] 3]2]1]0
Name RTC_SPAR1
Type RW
Reset] 0O ] 0o J] o] oJ]JoJoJoJ]JoJoJJoJoJoJ]JoJo]Jo]Jo®o
Overview
Bit(s) Name Description
15:0 RTC_SPAR1 The registers are rReserved for specific purposes.
A21E0068 RTC_PROT Lock/unlock scheme to prevent RTC miswriting 0000
Bit 5 | 14 ] 1312 1nlw00] 9|8 [ 7] 6| 5] 4] 3] 2] 1]0
Name RTC_PROT
Type RW
Reset| O T O J]OoOJoOoOJ]JOoOJojJoJoJoJoJoJo]J]J]oJ]o]JoT]o
Overview
Bit(s) Name Description
15:0 RTC_PROT The RTC write interface is protected by RTC__PROT. Whether the RTC

writing interface is enabled or not is decided by RTC_PROT contents.
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Bit(s) Name Description
When RTC_POWERKEY1 & RTC_POWERKEY2 are not equal to the
correct values, the RTC writing interface willis always be enabled.
But when they match, users have to perform Uunlock flow to enable
the writing interface.
Notice: Please aAlways keep RTC in the unlock state in power -on mode. Once
the normal RTC content writing is completed, do notDO NOT modify the
RTC_PROT content to lock the RTC. The RTC_PROT contents will be cleared
automatically when powered off immediately.
A21E006C RTC_DIFF One-time calibration offset 0000
Bit 15 14 13 12 11 1o 9 [ 8 [ 7 | 6 ] 5] 4] 3] 2| 1]0
PO
CA WE
LI_ R_
Name | RD DE RTC_DIFF
_S TE
EL CT
ED
Type | RW RO RW
Reset | O -l oJToJoJoJoJoJoJoJoJ]JoJoT]Jo
Overview This register is fixed atin O when RTC_POWERKEY1 & RTC_POWERKEY2 unmatch
the correct values.
Bit(s) Name Description
Selects which RTC_CALLI is to be read when reading RTC_CALLI
register
15 CALI_RD_SEL 0: nNormal RTC_CALI
1: K_EOSC32_RTC_CALI
POWER_DETECTED status
12 POWER_DETECTED 0: powerkey not match
1: RTC_POWERKEY1, RTC_POWERKEY2, RTC_POWERKEY1_ NEW, and
RTC_POWERKEY2_NEW match the correct value.
These registers are used to aAdjusts the internal counter of RTC. It
eaffects once and returns to Ozero when in done.
In some cases, you observe the RTC is faster or slower than the standard. To
cChanginge RTC_TC_SEC is coarse and may cause alarm problems. RTC_DIFF
provides a finer time unit. An internal 15-bit counter accumulates in each 32768-
HZz clock. Entering a non-zero value into the RTC_DIFF will causes the internal
11:0 RTC DIFF RTC counter to increases or decreases RTC_DIFF when RTC_DIFF changes to
’ - Ozero again. RTC_DIFF is in represents as 2's completement form.
For example, if you fill in Oxfff into RTC_DIFF, the internal counter will
decreases 1 when RTC_DIFF returns to Ozero. In other words, you can only use
RTC_DIFF continuously if RTC_DIFF is equal to Ozero now.
Note: RTC_DIFF ranges from 0x800 (-2048) to Ox7fd (2045). Using Ox7ff and &
Ox7fe is not allowed.are forbid to use.
A21E0070 RTC_CALI Repeat calibration offset 0000
Bit 15 14 13 12 1 | 10] 91 8] 7 | 6 | 5] 4] 3] 2] 1]O0
K CA
Name EO | LI RTC_CALI
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A21E0070 RTC_CALI Repeat calibration offset 0000
SC | W
32 | R_
_O | SE
VE L
RF
LO
w
Type | RW [ RW RW
Reset| O [ 0O J] O J o] oJoJo]JoJ]JoJoJoJoJ]JoJo]JoT]o
Overview This register is fixed atin O when RTC_POWERKEY1 & RTC_POWERKEY2 unmatch
the correct values.
Bit(s) Name Description

K_EOSC32_OVERFL

EOSC32 calibration overflow (EOSC32 RTC__CALI update result from
PMU rtc_eosc_cali module overflow)

15
ow 0: nNot overflow
1: oOverflow
Enables EOSC32 Cali value write enable.
Only takes effect oin RTC_CALI write operation.
14 CALI_WR_SEL 0: nNormal RTC_CALI
1: K_EOSC32_RTC_CALI
These registers provide a repeat calibration scheme. RTC_CALI
provides two types2 kinds of calibration.
1. 14-bit calibration capability in 8-second duration; in other words, 12-bit
calibration capability in each second. RTC_CALI isin represents in 2's
complement form, such that you can adjust RTC increasing or decreasing.
Due to that RTC_CALLI is revealed in 8 seconds, the resolution is less than a
13:0 RTC_CALI 1/32768 clock.
Avg. resolution: 1/32768/8=3.81us
Avg. adjust range: -31.25~31.246ms/sec in 2's complement: -Ox2000~0x1fff
(-8192~8191)
2. 14-bit calibration capability in 1-second duration when use EOSC32 as 32K
source (K_EOSC32_RTC_CALI); This typekind of usage is with resolution
1/32768=30.52us
A21E0074 RTC_WRTGR Enable the transfers from core to RTC in the queue 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
w
Name RT
GR
Type WO
Reset 0
Overview
Bit(s) Name Description
This register eEnables the transfers from core to RTC. After you
modify all the RTC registers you are'd like to change, you must write
RTC_WRTGR to 1 to trigger the transfer. The prior writing
operations are queued at core power domain. The pending data will
0 WRTGR not be transferred to RTC domain until WRTGR=1.

After WRTGR=1, the pending data will beis transferred to RTC domain
sequentially in order of register address, from low to high. For example:
RTC_BBPU ->RTC_IRQ_EN ->RTC_CII_EN ->RTC_AL_MASK ->
RTC_TC_SEC ->etc. The CBUSY in RTC_BBPU is equal to 1 in writing process.
You can observe CBUSY to determine when the transmission is completeds.
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6. Universal Asynchronous Receiver Transmitter

6.1. General Description

The baseband chipset houses four UARTs. UARTs provide full duplex serial communication channels between the
baseband chipset and external devices.

UART has both M16C450 and M16550A modes of operation, which are compatible with a range of standard
software drivers. The extensions are designed to be broadly software compatible with 16550A variants, but certain
areas offer no consensus.

In common with M16550A, the UART supports word lengths from 5 to 8 bits, an optional parity bit and one or two
stop bits and is fully programmable by an 8-bit CPU interface. A 16-bit programmable baud rate generator and an
8-bit scratch register are included, together with separate transmit and receive FIFOs. Two modem control lines
and a diagnostic loop-back mode are provided. UART also includes two DMA handshake lines, indicating when the
FIFOs are ready to transfer data to the CPU.

Note that UART is designed so that all internal operation is synchronized by the CLK signal. This synchronization
results in minor timing differences between the UART and industry standard 16550A device, which means that the
core is not clock for clock identical to the original device.

After hardware reset, UART will be in M16C450 mode; its FIFOs can then be enabled and UART can enter M16550A
mode. UART has further additional functions beyond the M16550A mode. Each of the extended functions can be
selected individually under software control.

UART provides more powerful enhancements than the industry-standard 16550:

Hardware flow control

This feature is very useful when the ISR latency is hard to predict and control in embedded applications. The MCU
is relieved of having to fetch the received data within a fixed amount of time.

Note that in order to enable the enhancements (hardware flow control), the enhanced mode bit, EFR[4], must be
set. If EFR[4] is not set, IER[7:4], FCR[5:4], cannot be written and MCR[7] cannot be read. The enhanced mode bit
ensures that UART is backward compatible with the software that has been written for 16C450 and 16550A
devices.

6.1.1. Features
e Provides four channels
e DMA, polling or interrupt operation
e Supports word lengths from five to eignt bits, with an optional parity bit and one or two stop bits
e Two UART ports for hardware automatic flow control (UARTO, UART1)
e  Supports baud rates from 110bps up to 3Mbps

e Baud rate auto detection from 110bps up to 115,200bps
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6.1.2. Block Diagram

Baudi ‘t Divisor

Clock — —» —
> IXFFO  —* TX Machine
APB Bus AP
BUS <«— RXFIFO <+ — :
I/F RX Machine
» Modem
Control

A

— » Uart_tx data

< Uart_rx_data

———>»Modem Outputs

y Modem Inputs

Figure 6-1. Block Diagram of UART

6.1.3. Programming Guide

6.1.3.1. UART Band Rate Setting

UART baud rate = UART clock frequency/HIGHSPEED/{DLM, DLL}

UART clock frequency = 26MHz
HIGHSPEED = 16/8/4/(sampe_count+1)
DLM = User setting

DLL = User setting

Example 1:

Setting UART baud rate = 921600

RATEFIX_AD = 0x00 > UART clock frequency is set to “26MHz"”
HIGHSPEED = 0x02 > HIGHSPEED is set to “4”

DLM = 0x0 > DLM is set to “0”

DLL = 0x7 > DLM is set to “7”

UART baud rate 26MHz/4/7 = 921600Hz
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Example 2:

Setting UART baud rate = 115200

RATEFIX_AD = 0x05 > UART clock frequency is set to “13MHz”
HIGHSPEED = 0x03 > HIGHSPEED is set to “Sample Count”
SAMPLE_COUNT = 0xD > Sample count is set to “13”

DLM = 0x0 > DLM is set to “0”

DLL = 0x7 > DLM is set to “8”

UART baud rate 13MHz/(13+1)/8 = 115200Hz

Note: You can increase (+1) the sample count of each bit of data by register FRACDIV_M and FRACDIV_L.
For example, to set bit 0, 4 and 8 of data to having a bigger sample count:

SAMPLE_COUNT = 0xD

FRACDIV_M = 0x1

FRACDIV_L=0x11

Data Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

sample count 14 13 13 13 14 13 13 13 14
The feature can make UART receive/transmit data more accurately.

6.1.3.2. Automatic Baud Rate Detection Setting

This feature can auto detect RX data baud rate without setting up UART baud rate.

1. AUTOBAUD_EN = |0x1: Enable auto-baud feature with standard baud rate

(standard baud rate: 115200, 57600, 38400, 19200, 9600, 4800, 1200, 300, 110 bits/sec)

AUTOBAUD_EN = |0x3: Enable auto-baud feature without standard baud rate (range from 115200 to 110 bits/sec)
2. AUTOBAUD_RATE_FIX: autobaud feature sample clock 26/13MHz

3. AUTOBAUDSAMPLE = 0d13: For autobaud feature sample clock = 26 MHz

AUTOBAUDSAMPLE = 0d6: For autobaud feature sample clock = 13MHz

6.1.3.3. HW Flow Control Setting
This feature controls UART start/stop transmission by RTS/CTS signal.
1. EFR = |0xCO: Enable RTS/CTS for hardware transmission/reception flow control

2. MCR = |0x2: RTS output can be controlled by flow control condition.
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6.1.3.4. SW Flow Control Setting

This feature controls UART start/stop transmission by transmitting/receiving specific data.

L EFR[3:0] Function
00xx No TX flow control
xx00 No RX flow control
10xx Transmit XON1/XOFF1 as flow control bytes
xx10 Receive XON1/XOFF1 as flow control bytes

2. XON1: User setting
3. XOFF1: User setting
4. ESCAPE_en: 0x01

5. ESCAPE_DAT: User setting

Mo software control | |X0n |Esc |){0ff | |
HoffiXon flow | |Xcm |Esc |=Xon |Esc |=Esc |Esc |=X0ff |X0ff |
SWFLOW CONT =10 01

&& ESC_EN=1

When SW flow control is enabled, and you are to transmit special character (ESC, XON, XOFF), set ESCAPE_en = 1.
When UART device receives two data (ESC & ~ special character), it can recognize the ESC command and store the
special character as a data.

Example:

UART TX transmit > ESC(command), ~XON -  UART RX receive > XON(data)
UART TX transmit > ESC(command), YXOFF —  UART RX receive > XOFF(data)
UART TX transmit > ESC(command), YESC -  UART RX receive > ESC(data)

6.1.3.5. Enable Sleep Mode

This feature gives feedback sleep_ack signal for system having sleep requirement.
1. SLEEP_ACK_SEL = 0: Support sleep_ack when autobaud_en is opened.
SLEEP_ACK_SEL = 1: Does not support sleep_ack when autobaud_en is opened.

2.SLEEP_EN =1

© 2015 - 2018 Airoha Technology Corp. Page 59 of 692
This document contains information that is proprietary to Airoha Technology Corp. (“Airoha”) and/or its licensor(s).
Any unauthorized use, reproduction or disclosure of this document in whole or in part is strictly prohibited.



AIROHN

6.2.  Register Definition

MT2523 Series Reference Manual

There are four UARTs in this SOC. The usage of the registers below is the same except that the base address should

be changed to respective one.

UART number Base address Feature

UARTO 0OxA00D0O000 Supports DMA, HW flow control
UART!1 OxAOOEO000 Supports DMA, HW flow control
UART2 OxAOOF0000 Supports DMA

UARTS3 0xA0100000 Supports DMA

Module name: UART Base address: (+A00DOO00O0N)

Address Name

Width

Register Function

AO0DOO00O

Ry
[os]
Py

8

RX Buffer Register
Note: RBR is modified when LCR[7] =0

AO0DOO00O

—
I
Py

TX Holding Register
Note: THR is modified when LCR[7] =0

A00DO00O

O
=
-

Divisor Latch (LS)
Divides the UART internal clk frequency
Note: DLL is modified when LCR[7] =0

AO0DO0004

m
Py

Interrupt Enable Register

By storing 1 to a specific bit position, the interrupt associated
with that bit is enabled. Otherwise, the interrupt will be
disabled.

Note: IER[3:0] are modified when LCR[7] = 0. IER[7:4] are
modified when LCR[7] =0 & EFR[4] = 1.

AO0DO0004

O
=
<

Divisor Latch (MS)
Divides the UART internal clk frequency.
Note: DLM is modified when LCR[7] !'= 0.

A00DO008

T

Interrupt Identification Register

Priority is from high to low as the following.

1IR[5:0]= 6'h1: No interrupt pending.

IIR[5:0]= 6'h6: Line status interrupt (under IER[2]=1).
IIR[5:0]= 6'hc: RX data time-out interrupt (under
IER[0]=1).

IIR[5:0]= 6'h4: RX data are placed in the RX buffer register
or the RX FIFO trigger level is reached (under IER[0]=1).
IIR[5:0]= 6'h2: TX holding register is empty or the contents
of the TX FIFO have been reduced to its trigger level (under
IER[1]=1).

IIR[5:0]= 6'h10: XOFF character received (under IER[5]=1,
EFR[4] = 1).

IIR[5:0]=6'h20: CTS or RTS rising edge (under IER[7]=1 or
EFR[6] = 1).

Note: DLM is modified when LCR != 8'hBF.

AO0ODO008 | ECR

FIFO Control Register

FCR is used to control the trigger levels of the FIFOs or flush
the FIFOs.

Note: FCR[7:6] is modified when LCR != 8'hBF

FCR[5:4] is modified when LCR '=8'hBF & EFR[4] =1
FCR[4:0] is modified when LCR !'= 8'hBF.

AO0ODOO008 | EFR

Enhanced Feature Register
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Address Name Width Register Function
EFR is used to enable HW/SW flow control.
Note: EFR is modified when LCR = 8'hBF.
AOODO0OC | LCR 8 Line Control Register . o
Determines characteristics of serial communication signals.
Modem Control Register
Controls interface signals of the UART.
AO00DO0010 | MCR 8
- Note: MCR[5:0] is modified when LCR !=8'hBF, MCR[7]
can be read when LCR !'=8'hBF & EFR[4] = 1.
XON1 Char Register
AOODOOI0 | XON1 8 Note: XONL1 is modified when LCR = 8'hBF.
Line Status Register
A00DOO14 | LSR 8 Note: LSR is modified when LCR !'= 8'hBF.
XOFF1 Char Register
AOODOD18 | XOFFL 8 Note: XOFF1 is modified when LCR = 8'hBF.
Scratch Register
A0ODOOIC | SCR 8 ngeral purpose read/write register. After reset, its value
— will be un-defined.
Note: SCR is modified when LCR != 8'hBF.
Auto Baud Detect Enable Register
AOOD0020 | AUTOBAUD_EN 8 Enables UART auto baud detect feature.
High Speed Mode Register
A00D0024 | HIGHSPEED 8 HIGHSPEED is used to control UART baud rate.
Sample Counter Register
A0OD0028 | SAMPLE COUNT 8 When HIGHSPEED=3, sample_count will be the threshold
value for UART sample counter (sample_num).
Count from 0 to sample_count.
Sample Point Register
When HIGHSPEED=3, UART gets the input data when
sample_count=sample_num, e.g. system clock = 13MHz,
A00DO002C | SAMPLE_ POINT 8 921600 = 13000000/14. Therefore, sample_count =13, and
sample point = 6 (sampling the central point to decrease the
inaccuracy) SAMPLE_POINT is usually (SAMPLE_COUNT-
1)/2 without decimal.
Auto Baud Monitor Register
AO0DO0030 | AUTOBAUD_REG 8 Autobaud detection state. Will not be changed until
autobaud_en is enabled again.
Clock Rate Fix Register
AOODO034 | RATEFIX_AD 8 Configures system and autobaud feature clock.
Auto Baud Sample Register
Since the system clock may change, autobaud sample
A00D0038 | AUTOBAUDSAMPLE 8 duration should change as the system clock changes.
When system clock = 13MHz, autobaudsample = 6; when
system clock = 26MHz, autobaudsample = 13.
Guard Time Added Register
AOODOOSC | GUARD 8 Adds guard interval after stop bit.
Escape Character Register
AOOD0040 | ESCAPE_DAT 8 P ol
= Escape character of software flow control.
AOOD0044 | ESCAPE EN 8 Escape Enable Register
= Uses escape character for software flow control.
Sleep Enable Register
A0ODO048 | SLEEP EN 8 Allows UART to enter sleep mode.
DMA Enable Register
AOODOO4AC | DMA_EN 8 Allows UART to transmit/receive data using DMA.
AOODO0050 | RXTRI_AD g | RxTrigger Address

UART RX FIFO threshold.
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Address Name Width Register Function
Fractional Divider LSB Address
AOODO054 | ERACDIV_L 8 Increases (+1) the sample count of bit O ~ 7 of data.
Fractional Divider MSB Address
AOODO0S8 | FRACDIV_M 8 Increases (+1) the sample count of bit 8 ~ 9 of data.
AOODOOSC | FCR RD 8 FIFO Control Register
— Sets up FIFO trigger threshold.
AOODOOOO RBR RX Buffer Register (o]0}
Bit 15 14 13 12 11 0] 9 | 8] 7] 6 | 5] 4] 3] 2] 1]O0
Name RBR
Type RU
Reset O] O] O] OJ]JOJOTJOTJO
Bit(s) Name Description
RX buffer register
7:0 RBR

Read-update register. The received data can be read by accessing this register.
Only when LCR[7] = 0.

AOODOOOO THR

TX Holding Register (o]0}
Bit 15 14 13 12 11 10 9 8 7 | 6 | 5] 4] 3] 2] 1]0
Name THR
Type WO
Reset O] O] O] OJ]JOJOTJOTJO
Bit(s) Name Description
TX holding Register
7.0 THR Write-only register. The transmitted data can be written by setting this register.
Only when LCR[7] = 0.
AOODOOOO DLL Divisor Latch (LS) 01
Bit 15 14 13 12 11 10 9 8 7 | 6 | 51 4] 3] 2] 1]0
Name DLL
Type RW
Reset OJ] O] oOoO]JoOoOJoOJoJ]J o] 1
Bit(s) Name Description
70 DLL Divisor Ia_t<_:h low 8-bit data
Note: Modified when LCR[7] !=0.

AO0ODOO04 IER Interrupt Enable Register 00
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name cTsI|RTsI| X" ELsi [FTBE ERB
Type RW | RW | RW RW | RW | RW

Reset 0 0 0 0 0 0
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Bit(s)

Name

Description

7

CTSI

RTSI

XOFFI

ELSI

ETBEI

ERBFI

Masks an interrupt that is generated when a rising edge is detected on
the CTS modem control line.

Note: This interrupt is only enabled when hardware flow control is enabled.

0: Mask an interrupt generated when a rising edge is detected on the CTS modem
control line.

1: Unmask an interrupt generated when a rising edge is detected on the CTS
modem control line.

Interrupt is inhibited when a rising edge is detected on the RTS
modem control line.

Note: This interrupt is only enabled when hardware flow control is enabled.

O: Interrupt is inhibited when a rising edge is detected on the RTS modem control
line.

1: Interrupt is generated when a rising edge is detected on the RTS modem
control line.

Masks an interrupt that is generated when an XOFF character is
received.

Note: This interrupt is only enabled when software flow control is enabled.
0: Mask an interrupt generated when an XOFF character is received.

1: Unmask an interrupt generated when an XOFF character is received.

When set tol, an interrupt will be generated if Bl, FE, PE or OE
(LSR[4:1]) becomes set.

0: No interrupt will be generated if BI, FE, PE or OE (LSR[4:1]) becomes set.
1: An interrupt will be generated if Bl, FE, PE or OE (LSR[4:1]) becomes set.

When set to 1, an interrupt will be generated if the TX holding register
is empty or the contents of the TX FIFO have been reduced to its
trigger level.

0: No interrupt will be generated if the TX holding register is empty or the
contents of the TX FIFO have been reduced to its trigger level.

1: An interrupt will be generated if the TX folding register is empty or the
contents of the TX FIFO have been reduced to its trigger level.

When set to 1, an interrupt will be generated if RX data are placed in
RX buffer register or the RX trigger level is reached.

0: No interrupt will be generated if RX data are placed in the RX buffer register or
the RX trigger level is reached.

1: An interrupt will be generated if RX Data are placed in the RX buffer register or
the RX trigger level is reached.

AOODOO0O4 DLM

Divisor Latch (MS)

Bit 15 14 13 12 11 0] 9 | 8] 7] 6 | 5] 4] 3] 2] 1]0
Name DLM
Type RW
Reset O] O] o] oJoJoJoTJ]oOoO
Bit(s) Name Description
Divisor latch high 8-bit data
Note: Modified when LCR[7]!=0. DLL & DLM can only be updated when
DLAB(LCRIT7]) is set to 1. Division by 1 will generate a BAUD signal that is
constantly high. DLL & DLM setting formula is {DLM,DLL}=(system clock
20 DLM frequency/baud_pulse/baud_rate).

When RATE_FIX(RATEFIX_ADI[0])=0, system clock frequency = 26MHz.
When RATE_FIX(RATEFIX_ADI[0])=1, system clock frequency = 13MHz.
For baud_pulse value, refer to HIGH_SPEED(offset=24H) register.

For example, when at 26MHz, default speed mode and 115200 baud rate,
{DLM,DLL}=26MHz/16/115200=14.
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AO0ODOO008 I1IR Interrupt Identification Register 01
Bit 15 14 13 12 11 10 9 8 7 | 6 5 | 4 ] 3 ] 2 ] 1] O0
Name FIFOE ID
Type RO RU
Reset 0] O OJ O] O] oJoOT]1
Bit(s) Name Description
7:6  FIFOE
5.0 ID IIR[5:0] -Priority level- interrupt source

000001 - No interrupt pending
000110 1 Line status interrupt:
Bl, FE, PE or OE set in LSR (under IER[2]=1)
001100 2 RX data time-out:
Time-out on character in RX FIFO (under IER[0]=1)
000100 3 RX data received:

RX data received or RX trigger level reached (under IER[0]=1)
000010 4 TX holding register empty:
TX holding register empty or TX FIFO trigger level reached (under IER[1]=1)

010000 5 Software flow control:
XOFF character received (under IER[5]=1)
100000 6 Hardware flow control:

CTS or RTS rising edge (under IER[7]=1 or IER[6]=1)

Line status interrupt: A RX line status interrupt (1IR[5:0] = 000110) will be
generated if ELSI (IER[2]) is set and any of Bl, FE, PE or OE (LSR[4:1]) becomes
set. The interrupt is cleared by reading the line status register.

RX data time-out interrupt: When the virtual FIFO mode is disabled, RX
data time-out interrupt will be generated if all of the following conditions are
applied:

1. FIFO contains at least one character.

2. The most recent character is received longer than four character periods ago
(including all start, parity and stop bits);

3. The most recent CPU read of the FIFO is longer than four character periods
ago.

The timeout timer is restarted upon receipt of a new byte from the RX shift
register or upon a CPU read from the RX FIFO. The RX data time-out interrupt is
enabled by setting EFRBI (IER[0]) to 1 and is cleared by reading RX FIFO.

When the virtual FIFO mode is enabled, RX data time-out interrupt will be
generated if all of the following conditions are applied:

1. FIFO is empty.

2. The most recent character is received longer than four character periods ago
(including all start, parity and stop bits).

3. The most recent CPU read of the FIFO is longer than four character periods
ago.

The timeout timer is restarted upon receipt of a new byte from the RX shift
register or reading DMA_EN register. The RX Data Timeout Interrupt is enabled
by setting EFRBI (IER[0]) to 1 and is cleared by reading DMA_EN register.

RX data received interrupt: A RX received interrupt (IER[5:0] = 000100b)
will be generated if EFRBI (IER[0]) is set and either RX data are placed in the RX
buffer register or the RX trigger level is reached. The interrupt is cleared by
reading the RX buffer register or the RX FIFO (if enabled).

TX holding register empty interrupt: A TX holding register empty interrupt
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Bit(s) Name

Description

(IIR[5:0] = 000010) will be generated if ETRBI (IER[1]) is set and either the TX
holding register is empty or the contents of the TX FIFO are reduced to its trigger
level. The interrupt is cleared by writing to the TX holding register or TX FIFO if

FIFO is enabled.

Software flow control interrupt: A software flow control interrupt (I11R[5:0]
= 010000) will be generated if the software flow control is enabled and XOFFI

(IER[5]) becomes set, indicating that an XOFF character has been received. The
interrupt is cleared by reading the interrupt identification register.

Hardware flow control interrupt: A hardware flow control interrupt
(IER[5:0] = 100000) will be generated if the hardware flow control is enabled
and either RTSI (IER[6]) or CTSI (IER[7]) becomes set indicating that a rising
edge has been detected on either the RTS/CTS modem control line. The interrupt

is cleared by reading the interrupt identification register.

AOODOOO8 FCR FIFO Control Register 00
Bit 15 14 13 12 11 10 9 8 7 | 6 5 | 4 3 2 1 0
Name RFTL1L RF|TFTL1_TF CLRT CLR |FIFO

TLO TLO R E
Type WO WO WO | WO | WO
Reset 0O | O 0O ] O 0 0 0
Bit(s) Name Description
7:6 RFTL1_RFTLO RX FIFO trigger threshold
RX FIFO contains total 32 bytes.
0:1
1:6
2:12
3: Use RX TRIG register data
5:4  TFTL1 _TFTLO TX FIFO trigger threshold
TX FIFO contains total 16 bytes.
0:1
1:4
2:8
3:14
2 CLRT Control bit to clear TX FIFO
0: No effect
1: Clear TX FIFO
1 CLRR Control bit to clear RX FIFO
0: No effect
1: Clear RX FIFO
0 FIFOE Enables FIFO
This bit can affect other registers setting.
0: Disable both RX and TX FIFOs.
1: Enable both RX and TX FIFOs.
AO0ODOO0O8 EFR Enhanced Feature Register 00
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 | 2 1 0
Name AUT | AUT ENA
O CTIO_R BLE_| SW_FLOW_CONT
S TS E
Type RW | RW RW RW
Reset 0 0 0 0O ] O 0 0
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Bit(s) Name Description

7 AUTO_CTS Enables hardware transmission flow control
O: Disable
1: Enable

6 AUTO_RTS Enables hardware reception flow control
O: Disable
1: Enable

4 ENABLE_E Enables enhancement feature

O: Disable
1: Enable

3:0 SW_FLOW_CONT Software flow control bits
00xx: No TX flow control
10xx: Transmit XON1/XOFF1 as flow control bytes
xx00: No RX flow control
xx10: Receive XON1/XOFF1 as flow control bytes

AOODOOOC LCR Line Control Register 00
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ] 0
Name DLA! sB | sp |EPs |PEN | sTB [WESL WL

Type RW | RW | RW | RW | RW | RW RW
Reset 0 0 0 0 0 0 0] O
Bit(s) Name Description

7 DLAB Divisor latch access bit

0: RX and TX registers are read/written at Address O and the IER register is
read/written at Address 4.
1: Divisor Latch LS is read/written at Address O and the Divisor Latch MS is
read/written at Address 4.

6 SB Sets up break

0: No effect

1: TX signal is forced to the O state.
5 SP Stick parity

0: No effect.

1: The parity bit is forced to a defined state, depending on the states of EPS and
PEN: If EPS=1 & PEN=1, the even parity bit will be set and checked. If EPS=0 &
PEN=1, the odd parity bit will be set and checked.
4 EPS Selects even parity
0: When EPS=0, an odd number of ones is sent and checked.
1: When EPS=1, an even number of ones is sent and checked.
3 PEN Enables parity
0: The parity is neither transmitted nor checked.
1: The parity is transmitted and checked.

2 STB Number of STOP bits
0: One STOP bit is always added.
1: Two STOP bits are added after each character is sent; unless the character
length is 5 when 1 STOP bit is added.
1:0 WLS1_WLSO Selects word length
0: 5 bits
1: 6 bits
2: 7 bits
3: 8 bits
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AO0ODOO10 MCR Modem Control Register 00
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
XOF
Name F_ST Loop RTS
IATUS
Type RU RW RW
Reset 0 0 0
Bit(s) Name Description
7 XOFF_STATUS Read-only bit
0: When an XON character is received.
1: When an XOFF character is received.
4 Loop Loop-back control bit
0: No loop-back is enabled.
1: Loop-back mode is enabled.
1 RTS Controls the state of the output NRTS, even in loop mode.
0: RTS will always output 1.
1: RTS's output will be controlled by flow control condition.
AO0ODOO10 XON1 XON1 Char Register 00
Bit 15 14 13 12 11 0] 9 | 8] 7] 6 | 5] 4] 3] 2] 1]O0
Name XON1
Type RW
Reset O] O] O] OJ]JOJOTJOTJO
Bit(s) Name Description
70 XONL XOI\_ll_ character for softhare flow control
Modified only when LCR = 8'hBF.
AO0ODO014 LSR Line Status Register 60
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FIFO|TEM | THR
Name ERR| T E Bl | FE | PE | OE | DR
Type RU|RU|RU|RUJ|RU]|RU]|RUJ|RU
Reset 0 1 1 0 0 0 0 0
Bit(s) Name Description
7 FIFOERR RX FIFO error indicator
0: No PE, FE, Bl set in the RX FIFO.
1: Set to 1 when there is at least one PE, FE or Bl in the RX FIFO.
6 TEMT TX holding register (or TX FIFO) and the TX shift register are empty.
0: Empty conditions below are not met.
1: If FIFOs are enabled, the bit will be set whenever the TX FIFO and the TX shift
register are empty. If FIFOs are disabled, the bit will be set whenever TX holding
register and TX shift register are empty.
5 THRE Indicates if there is room for TX holding register or TX FIFO is

reduced to its trigger level

0: Reset whenever the contents of the TX FIFO are more than its trigger level
(FIFOs are enabled), or whenever TX holding register is not empty (FIFOs are
disabled).

1: Set whenever the contents of the TX FIFO are reduced to its trigger level
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Bit(s) Name Description
(FIFOs are enabled), or whenever TX holding register is empty and ready to
accept new data (FIFOs are disabled).
4 BI Break interrupt
0: Reset by the CPU reading this register
1: If the FIFOs are disabled, this bit will be set whenever the SIN is held in the O
state for more than one transmission time (START bit + DATA bits + PARITY +
STOP bits).
If the FIFOs are enabled, this error will be associated with a corresponding
character in the FIFO and is flagged when this byte is at the top of the FIFO.
When a break occurs, only one zero character is loaded into the FIFO: The next
character transfer is enabled when RX signal goes into the marking state and
receives the next valid start bit.
3 FE Framing error
0: Reset by the CPU reading this register
1: If the FIFOs are disabled, this bit will be set if the received data do not have a
valid STOP bit. If the FIFOs are enabled, the state of this bit will be revealed when
the byte it refers to is the next to be read.
2 PE Parity error
0: Reset by the CPU reading this register
1: If the FIFOs are disabled, this bit will be set if the received data do not have a
valid parity bit. If the FIFOs are enabled, the state of this bit will be revealed
when the referred byte is the next to be read.
1 OE Overrun error
0: Reset by the CPU reading this register.
1: If the FIFOs are disabled, this bit will be set if the RX buffer is not read by the
CPU before the new data from the RX shift register overwrites the previous
contents. If the FIFOs are enabled, an overrun error will occur when the RX FIFO
is full and the RX shift register becomes full. OE will be set as soon as this
happens. The character in the shift register is then overwritten, but not
transferred to the FIFO.
0 DR Data ready
0: Cleared by the CPU reading the RX buffer or by reading all the FIFO bytes.
1: Set by the RX buffer register has data or FIFO becoming no empty.
AO0DO018 XOFF1 XOFF1 Char Register 00
Bit 15 14 13 12 11 100 9 | 8 ] 7] 6 | 5] 4] 3] 2] 1]O0
Name XOFF1
Type RW
Reset O] O] O] OJOJOTJOTJO
Bit(s) Name Description
XOFF1 character for software flow control
7:0  XOFFl Modified only when LCR = OxBF.
AO0ODOO1IC SCR Scratch Register 00
Bit 15 14 13 12 11 100 9 | 8 | 7] 6 | 5] 4] 3] 2] 1]O0
Name SCR
Type RW
Reset O]l O] O] OJOJOJTOTJO
Bit(s) Name Description
70 SCR General purpose read/write register

The register will not be reset. Modified when LCR !=8'hBF.
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AO0ODO0O0O20 AUTOBAUD_EN Auto Baud Detect Enable Register (o]0}
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SLEE|AUT | AUT
P_AC|OBA |OBA
Name K_SE|UD_|UD
L |SEL| EN
Type RO | RW | RW
Reset 0 0 0
Bit(s) Name Description
2 SLEEP_ACK_SEL Selects sleep ack when autobaud_en
0: Support sleep_ack when autobaud_en is opened .
1: Does not support sleep_ack when autobaud_en is opened .
1 AUTOBAUD_SEL Selects auto-baud
0: Support standard baud rate detection
1: Support non_standard baud rate detection (support baud from 110 to 115200;
recommended to use 26MHz to auto fix) .
0 AUTOBAUD_EN Auto-baud enabling signal
0: Disable auto-baud function
1: Enable auto-baud function (UARTNn+0024h SPEED should be set to 0.)
Note: When AUTOBAUD_EN is active, there should not be A*/a* char before the
auto baud char AT/at. If A*/a* is Inevitable, autobaud will fail and please
disable AUTOBAUD_EN to reset the autobaud feature and autobaud_en again.
The AUTOBAUD_EN will automatic clear when baud rate detect success.
AO0DO0024 HIGHSPEED High Speed Mode Register 00
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 [ O
Name SPEED
Type RW
Reset 0] O
Bit(s) Name Description
UART sample counter base
0: Based on 16*baud_pulse, baud_rate = system clock frequency/16/{DLM, DLL}
1:0 SPEED 1: Based on 8*baud_ pulse, baud_rate = system clock frequency/8/{DLM, DLL}
’ 2: Based on 4*baud_pulse, baud_rate = system clock frequency/4/{DLM, DLL}
3: Based on sampe_count * baud_ pulse, baud_ rate = system clock frequency /
(sampe_count+1)/{DLM, DLL}
A00DO0028 SAMPLE COUN Sample Counter Register 00
Bit 15 14 13 12 11 0] 9 | 8] 7] 6 | 5] 4] 3 ][] 2] 1]O0
Name SAMPLECOUNT
Type RW
Reset O] O] OJOJO]JOT]JOT]JO®O
Bit(s) Name Description
7:0 SAMPLECOUNT Only useful when HIGHSPEED mode = 3.
AO0ODOO2C SAMPLE_POINT Sample Point Register FF
Bit 15 14 13 12 11 0] 9| 8 | 7] 6 ] 5] 4] 3| 2] 1]0
Name SAMPLEPOINT
Type RW
Reset 1 ] 1t [ 1] 1 [ 1] 1] 1721
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Bit(s)

Name

Description

7:0

SAMPLEPOINT

SAMPLE_POINT is usually (SAMPLE_COUNT-1)/2 without decimal. Effective

only when HIGHSPEED=3.

AOO0DOO0O30

AUTOBAUD_RE

Auto Baud Monitor Register

00

Bit

15 14 13 12

T ] 10 ] 9] 8 ] 7 ] 6 ] 5 ]

4

3

| 2 | 1 | O

Name

BAUD_STAT

BAUD_RATE

Type

RU

RU

Reset

0 [ 0| 0]

0

0

| 0 ] O] O

Bit(s)

Name

Description

74

3:0

BAUD_STAT

BAUD_RATE

Autobaud state (only true value in standard autobaud detection)

0: Autobaud is detecting.
1: AT_7N1

TAT_701

TAT_T7EL

:AT_8N1

AT_801

AT_8El

at_7N1

rat_7E1

rat_701

10: at_8N1

11:at_8E1

12:at_801

13: Autobaud detection fails

©ONOGEWN

Autobaud baud rate (only true value in standard autobaud detection)

0: 115,200
1: 57,600
: 38,400
119,200
9,600
4,800
2,400
1,200
300
110

©O N R®DN

AOODO0O34 RATEFIX_AD

Clock Rate Fix Register

00

Bit

15 14 13 12

11 10 9 8 7 6 5

Name

AUT
OBA
uD_
RAT
E_FI

RAT
E_FI

Type

Reset

Bit(s)

Name

Description

1

AUTOBAUD_RATE_FI 0: Use 26MHz as system clock for UART auto baud detection

X

1: Use 13MHz as system clock for UART auto baud detection
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Bit(s) Name Description

0 RATE_FIX 0: Use 26MHz as system clock for UART TX/RX
1: Use 13MHz as system clock for UART TX/RX

AO0DOO038 sEgOBAUDSAM Auto Baud Sample Register oD
Bit 15 14 13 12 11 10 9 8 7 6 5 | 4 ] 3] 2 ] 1] 0
Name AUTOBAUDSAMPLE
Type RW
Reset O] o] 1 ] 17J]o0T7]1
Bit(s) Name Description

clk diveision for autobaud rate detection
5:0 AUTOBAUDSAMPLE  System clk 26m: 'd13
System clk 13m: 'd6

AO0ODOO3C GUARD Guard Time Added Register OF
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 | 2 ] 1 ] 0
Name GUA
RD_ GUARD_CNT
EN
Type RW RW
Reset 0 1 [ 1 ] 1 7] 1
Bit(s) Name Description
4 GUARD_EN Guard interval add enabling signal

0: No guard interval added
1: Add guard interval after stop bit.

3:0 GUARD_CNT Guard interval count value
Guard interval = [1/( UART clock frequency / HIGHSPEED / {DLM, DLL})]
*GUARD_CNT.
AO0ODO0O40 ESCAPE_DAT Escape Character Register FF
Bit 15 14 13 12 11 10 9 8 7 | 6 ] 51 4 ] 3] 2 ] 1] O0
Name ESCAPE_DAT
Type RW
Reset 1 ] 1 ] 1] 1] 1] 1] 171
Bit(s) Name Description
Escape character added before software flow control data and escape
character
7:0 ESCAPE_DAT
- If TX data are xon (31h), with esc_en =1, UART will transmit data as esc + CEh
(~xon).
AO0DO00O44 ESCAPE_EN Escape Enable Register 00
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ESC
Name EN|
Type RW
Reset 0
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Bit(s) Name Description
Adds escape character in transmitter and removes escape character in
receiver by UART
0 ESC_EN

0: Does not deal with the escape character
1: Add escape character in transmitter and remove escape character in receiver

AO0ODO0048 SLEEP_EN Sleep Enable Register (o]0}
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SLEE
Name P_E
N
Type RW
Reset 0
Bit(s) Name Description
For sleep mode issue
0: Does not deal with sleep mode indicate signal
0 SLEEP EN 1: Activate hardware flow control or software control according to software initial

setting when the chip enters sleep mode. Release hardware flow when the chip
wakes up. However, for software control, UART sends xon when awaken and
when FIFO does not reach threshold level.

AO0ODO0O4C DMA_EN DMA Enable Register 00
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FIFO[TQ=C| TX_|RX_
Name _Isr_ AUT DMA|DMA
sel ORST _EN|_EN
Type RW | RW | RW | RW
Reset 0 0 0 0
Bit(s) Name Description
3 FIFO_Isr_sel Selects FIFO LSR mode
0: LSR will hold the first line status error state until you read the LSR register.
1: LSR will update automatically.
2 TO_CNT_AUTORST Time-out counter auto reset register
0: After RX time-out happens, SW shall reset the interrupt by reading DMA_EN.
1: The RX time-out counter will be auto reset.
1 TX_DMA_EN TX_DMA mechanism enabling signal
0: Does not use DMA in TX
1: Use DMA in TX. When this register is enabled, the flow control will be based on
the DMA threshold and generate a time-out interrupt for DMA.
0 RX_DMA_EN RX_DMA mechanism enabling signal

0: Does not use DMA in RX

1: Use DMA in RX. When this register is enabled, the flow control will be based
on the DMA threshold and generate a time-out interrupt

AOODOO50 RXTRI_AD Rx Trigger Address (o]0}
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 | 2 ] 1 10
Name RXTRIG
Type RW
Reset O] o] OofJ] OO
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Bit(s) Name Description
30 RXTRIG When { RFTL1_RFTLO}=2'b11, the RX FIFO threshold will be Rxtrig. The value is
’ suggested to be smaller than half of RX FIFO size, which is 32 bytes.
AOODOO54 FRACDIV_L Fractional Divider LSB Address 00
Bit 15 14 13 12 11 10 9 8 7 | 6 | 5 4 | 3 [ 2 [ 1] 0
Name FRACDIV_L
Type RW
Reset O] O] O] OJ]JO]JOTJOTJO
Bit(s) Name Description
7:0 FRACDIV L A_dc_is sampling count (+1) fronl state data7 to dataO to contribute fractional
divisor.only when high_speed=3.
AOODOO58 FRACDIV_M Fractional Divider MSB Address 00
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 | O
Name FRACDIV_
M
Type RW
Reset [
Bit(s) Name Description
1:0  FRACDIV M A_dc_is sampling count when in itate stop to parity to contribute fractional
- divisor.only when high_speed=3.
AOODOO5C FECR_RD FIFO Control Register (o]0}
Bit 15 14 13 12 11 10 9 8 7 | 6 5 | 4 3 2 1 0
RFTL1_RF|TFTL1_TF CLR |FIFO
Name TLO TLO CLRT"R | E
Type RO RO RO | RO | RO
Reset 0] O 0] O 0 0 0
Bit(s) Name Description
7:6 RFTL1_RFTLO RX FIFO trigger threshold

5:4  TFTL1_TFTLO
2 CLRT
1 CLRR
0  FIFOE

RX FIFO contains total 32 bytes.
0:1

1:6

2:12

3: Use RX TRIG register data
TX FIFO trigger threshold
TX FIFO contains total 32 bytes.
0:1

1: 4

2:8

3:14

0: TX FIFO is not cleared.

1: TX FIFO is cleared.

0: RX FIFO is not cleared.
1: RXFIFO is cleared.

Enables FIFO
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Bit(s) Name Description

This bit must be set to 1 for any of other bits in the registers to have any effect.
0: RX and TX FIFOs are not enabled.
1: RX and TX FIFOs are enabled.
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7. Serial Peripheral Interface Master Controller

7.1. General Description

The SPI (Serial Peripheral Interface) is a bit-serial, four-pin transmission protocol. Figure 7-1 is an example of the
connection between the SPI master and SPI slave. The SPI controller is a master responsible of data transmission
with slave.

SCK » SCK
MOSI > MOSI
SPL - iso MISO o
Master g scs  Slave0
CS1
> SCK
MISO
»cs  Slavel

Figure 7-1. Pin connection between SPI master and SPI slave

Figure 7-2 shows the waveform during SPI transmission. The low active CS_N determines the start point and end
point of one transaction. The CS_N setup time, hold time and idle time are also depicted.

CPOL defines the clock polarity in the transmission. Two types of polarity can be adopted, i.e. polarity 0 and
polarity 1. Figure 7-2 shows both of the clock polarity (CPOL) as examples.

CPHA defines the legal timing to sample MOSI and MISO. Two different methods can be adopted.

CS.N

*———
pS——

F Data Transmission e tme
CS N
%444§ CS_N setup time CS_N hold time
SCK
(CPOL=0)
ScK Ldge 8 9 10 11 12 13 14 15 16
SCK
(CPOL=1)
SAMPLE MOSI/MISO T T T T T T T T
(CPHA=0)
SAMPLE MOSIMISO T T T T T T T T
(CPHA=1)
Figure 7-2. SPI transmission formats
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Table 7-1. SPI master controller interface

Signal name Type Description
Cso 0] Low active chip selection signal
Cs1 0] Low active chip selection signal
SCK 0] The (bit) serial clock
MOSI 0] Data signal from master output to slave input
MISO | Data signal from slave output to master input

7.1.1. Features

The features of the SPI master controller are:
e Configurable CS_N setup time, hold time and idle time
e  Programmable SCK high time and low time
e Configurable transmitting and receiving bit order

e Two configurable modes for the source of the data to be transmitted: 1) In TX DMA mode, the SPI
controller automatically fetches the transmitted data (to be put on the MOSI line) from memory; 2) In TX
FIFO mode, the data to be transmitted on the MOSI line are written to FIFO before the start of the
transaction.

e Two configurable modes for destination of the data to be received: 1) In RX DMA mode, the SPI controller
automatically stores the received data (from MISO line) to memory; 2) In RX FIFO mode, the received data
keep being in RX FIFO of the SPI controller. The processor must read back the data by itself.

e Adjustable endian order from/to memory system
e Programmable byte length for transmission

e Unlimited length for transmission, achieved by the operation of PAUSE mode. In PAUSE mode, the CS_N
signal will keep being active (low) after the transmission. At this time, the SPI controller is in PAUSE_IDLE
state, ready to receive the resume command. Figure 7-3 is the state transition.

e Configurable option to control CS_N de-assertion between byte transfers. The controller supports a
special transmission format called CS_N de-assert mode. Figure 7-4 illustrates the waveform in this
transmission format.

e  SPI master supports connecting two SPI slaves.
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@\ activate

A

! (pause)

pause

Y

PAUSE IDLE
resume

Figure 7-3. Operation flow with or without PAUSE mode

CS_N

SCLK 4‘ BYTE

[

) ]
\J
H

T
ovre |— . | evie [— evie |— evie [——

Figure 7-4. CS_N de-assert mode

7.1.2. Block Diagram

APB BUS
A

N

Control Register
tx0 | tx1 TX > MOSI ‘
(%2} (16byte) | (16byte)
2
a -
Z| 32 bitg AHB
Interface
rx0 | rxl RX -
(16byte) | (16byte)
Figure 7-5. Block diagram of SPI master controller
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There are four SPI master controllers in this SOC. The usage of the registers below is the same except that the base

address should be changed to respective one.

SPI number Base address
SPI10 0xA0110000
SPI1 0xA0120000
SPI2 0OxA0130000
SPI3 0xA0140000

Module name:

SPI10 Base address: (+A0110000h)

Address Name Wwidth Register Function

A0110000 SPI_CFGO 32 SPI1 Configuration O Register

A0110004 SPI_CFG1 32 SPI Configuration 1 Register

A0110008 SPI_TX_SRC 32 SP1 TX Source Address Register

A011000C SPI_RX_ DST 32 SP1 RX Destination Address Register

A0110010 SPI_TX_DATA 32 SPI TX DATA FIFO

A0110014 SPI_RX_DATA 32 SPI RX DATA FIFO

A0110018 SPI_CMD 32 SP1 Command Register

A011001C SPI_STATUSO 32 SPI Status O Register

A0110020 SPI_STATUS1 32 SPI Status 1 Register

A0110024 SP1I_PAD_MACR 32 SPI pad_macro selection Register

O_SEL

A0110028 SPI_CFG2 32 SPI1 Configuration 2 Register
A0110000 SPI_CFGO SPI Configuration O Register 00000000
Bit 31 | 30 | 29 | 28 | 27 [ 26 | 25 | 24 | 23 | 22 [ 21 | 20 [ 19 | 18 | 17 | 16
Name CS_SETUP_COUNT
Type RW
Reset | © 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name CS_HOLD_COUNT
Type RW
Reset] o [ o J] o[ o] o]Jo]o]Jof[o]of[o]of]o]o]ofo
Bit(s) Mnemonic Name Description

31:16 CS_SETUP_COUNT CS_SETUP_COUNT

15:0 CS_HOLD_COUNT CS_HOLD_COUNT

Chip select setup time

Setup time = (CS_SETUP_COUNT+1)*CLK_PERIOD,
where CLK_PERIOD (38.46ns) is the cycle time of the
clock the SPI engine adopts.

Chip select hold time

Hold time = (CS_HOLD_COUNT+1)*CLK_PERIOD,
where CLK_PERIOD (38.46ns) is the cycle time of the
clock the SPI engine adopts.
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A0110004 SPI_CFG1 SPI Configuration 1 Register 00000000
Bit 3L | 30 | 29 | 28 | 27 [ 26 | 25 | 24 [ 23 | 22 [ 21 | 20 | 19 | 18 | 17 | 16
DE
VIC
Name GET_ TICK E_ PACKET_LENGTH
DLY
- SE
L
Type RW RW RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name PACKET_LOOP_CNT CS_IDLE_COUNT
Type RW RW
Reset] o [ o J] o[ o] o] o] o]o o JoJoJoJoJolof]o
Bit(s) Mnemonic Name Description
31:29 GET_TICK_DLY GET_TICK_DLY If the speed of SPI is not fast enough, the three bits can
help tolerate get_tick timing. The timing range between
get_tick is one cycle depending on CLK_PERIOD
(38.46ns).
26 DEVICE_SEL DEVICE_SEL SPI master receives device O or device 1 MISO data.
25:16 PACKET_LENGTH PACKET_LENGTH
15:8 PACKET_LOOP_CN PACKET_LOOP_CNT The transmission on SPI bus consists of units
T bytes. Hence, PACKET_LENGTH[9:0] define number of
bytes in one packet; PACKET_LOOP_CNT[7:0] define the
number of packets within one transaction. The humber of
bytes in one packet = PACKET_LENGTH + 1. The number
of packets in one transaction = PACKET_LOOP_CNT + 1.
Total bytes of one transaction = (PACKET_LENGTH + 1)
*(PACKET_LOOP_CNT +1).
7:0 CS_IDLE_COUNT CS_IDLE_COUNT Chip select idle time

Time between consecutive transaction =
(CS_HOLD_COUNT+1)*CLK_PERIOD.

A0110008 SPI_TX_ SRC SPI TX Source Address Register 00000000
Bit 3L | 30 | 29 | 28 | 27 [ 26 | 25 | 24 | 23 | 22 [ 21 | 20 [ 19 | 18 | 17 | 16
Name SPI_TX_SRC

Type RW
Reset | © 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 | 14 [ 13 ] 122 [ 1] 10 9 8 7 6 5 4 3 2 1 0
Name SPI_TX_SRC

Type RW
Reset] o [ o | o ol ol o]Jo[o]of[o]o]Jo|[o]of[o]o
Bit(s) Mnemonic Name Description

31:0 SPI_TX_SRC SPI_TX_SRC If TX_DMA_EN is set, the data to be put on the

MOSI line will be kept in memory in advance, and
the SPI controller will automatically read the data
from memory. SPI_TX_SRC defines the memory
address from which SPI controller starts to read
data. The address must be aligned to word
boundary.
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A011000C SPI_RX_DST SPI RX Destination Address 00000000
Register

Bit 3L | 30 | 29 | 28 | 27 [ 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16

Name SPI_RX_DST

Type RW

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

Name SPI_RX_DST

Type RW

Reset ] o [ o | o ol ol o]Jo|[o]of[o]o]Jo|[o]of][o]o

Bit(s) Mnemonic Name Description

31:0 SPI_RX_DST SPI_RX_DST If RX_DMA_EN is set, the received data from the
MISO line will be moved to memory automatically
by the SPI controller. SPI_RX_DST defines the
memory address to which the SPI controller starts
to store the data. The address must be aligned to
word boundary.

AO0110010 SPI_TX_DATA SPI TX DATA FIFO 00000000

Bit 3L | 30 | 29 | 28 | 27 [ 26 | 25 | 24 | 23 | 22 [ 21 | 20 | 19 | 18 | 17 | 16

Name SPI_TX_DATA

Type WO

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

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

Name SPI_TX_DATA

Type WO

Reset ] o [ o | o ol ol o]Jo[o]of[o]o]Jo|[o]of[o]o

Bit(s) Mnemonic Name Description

31:0 SPI_TX_DATA SPI_TX_DATA The depth of the TX FIFO is 32 bytes. Write to
this register to write 4 bytes to TX FIFO. The TX
FIFO pointer will automatically move toward
the next four bytes. Read from this register to
read 4 bytes from the FIFO, and the TX FIFO
pointer will automatically move toward the next
four bytes.

A0110014 SPI_RX_DATA SPI RX DATA FIFO 00000000

Bit 3L | 30 [ 29 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 | 21 [ 20 | 19 | 18 [ 17 | 16
Name SPI_RX_DATA

Type RO

Reset | © 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 | 14 ] 13]122] 1] 10 9 8 7 6 5 4 3 2 1 0
Name SPI_RX_DATA

Type RO

Reset | o | o | o o lo]Jolo]JoJo]Jo]Jol]o]of[of]oflo
Bit(s) Mnemonic Name Description

31:0 SPI_RX_DATA SPI_RX_DATA The depth of the RX FIFO is 32 bytes. Read from

this register to read 4 bytes from RX FIFO. The RX
FIFO pointer will automatically move toward the
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Bit(s) Mnemonic Name Description

next four bytes. Write to this register to write 4
bytes to FIFO, and the RX FIFO pointer will
automatically move toward the next four bytes.

A0110018 SPI_CMD SPI Command Register 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FINI
Name PEALIJES SH_I
— E
Type RW [ RwW
Reset (0] 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RX SAM |CS_D
TX_E|RX_E TX_D — =
= —A| RXM | TXM = D CS_P| P |EASS|PAUS RESU|CMD_|
Name NDN'A NDN'A SBF | SBF '\épl‘\l— MA_|CPOHCPHAIGE |LE s|ErRT [E_EN RST ["mE | AcT
EN EL [ EN
Type RW|RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW RW | WO | WO
Reset | O 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit(s) Mnemonic Name Description
17  PAUSE_IE PAUSE_IE Interrupt enable bit of pause flag in SPI status
register
16 FINISH_IE FINISH_IE Interrupt enable bit of finish flag in SPI status
register
15 TX_ENDIAN TX_ENDIAN Defines whether to reverse the endian order of

the data DMA from memory. Default (0) is not to
reverse. Only supports DMA mode.

14 RX_ENDIAN RX_ENDIAN Defines whether to reverse the endian order of
the data DMA to memory. Default (O) is not to
reverse.

13 RXMSBF RXMSBF Indicates the data received from MISO line is

MSB first or not. Set RXMSBF to 1 for MSB first,
otherwise set itto O.

12 TXMSBF TXMSBF Indicates the data sent on MOSI line is MSB first
or not. Set TXMSBF to 1 for MSB first, otherwise
setittoO.

11  TX_DMA_EN TX_DMA_EN DMA mode enable bit of the data to be
transmitted. Default (0) is not to enable.

10 RX_DMA_EN RX_DMA_EN DMA mode enable bit of the data being received.
Default (0) is not to enable.

9 CPOL CPOL Control bit of the SCK polarity.
0:CPOL=0
1: CPOL =1

8 CPHA CPHA Defines the SPI clock format O or SPI clock

format 1 during transmission
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Bit(s) Mnemonic

Name

Description

CS_POL

SAMPLE_SEL

CS_DEASSERT_EN

PAUSE_EN

RST

RESUME

CMD_ACT

CS_POL

SAMPLE_SEL

CS_DEASSERT_EN

PAUSE_EN

RST

RESUME

CMD_ACT

0: CPHA =0

1:CPHA =1

Control bit of chip select polarity
O: Active low

1: Active high

Control bit of sample edge of miso
O: Positive edge

1: Negative edge

Enable bit of the chip select de-assertion mode.
Set it tol to enable this mode.

Enable bit of the pause mode. Set it to 1 to enable
this mode.

Software reset bit; resets the state machine and
data FIFO of SPI controller. When this bitis 1,
software reset is active high. The default value is
0.

This bit is used when controller is in PAUSE IDLE
state. Write 1 to this bit to trigger the SPI
controller resume transfer from PAUSE IDLE
state.

Command activate bit. Write 1 to this bit to trigger
the SPI controller to start the transaction.

A011001C SPI_STATUSO SPI Status O Register 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PAUS | FINI
Name E SH
Type RC RC
Reset 0 0
Bit(s) Mnemonic Name Description
1 PAUSE PAUSE Interrupt status bit in pause mode. It will be set by
the SPI controller when it completes the
transaction, entering the PAUSE IDLE state.
0 FINISH FINISH Interrupt status bit in non-pause mode. It will be

set by the SPI controller when it completes the
transaction, entering the IDLE state.
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A0110020 SPI_STATUS1 SPI Status 1 Register 00000001
Bit 31 [ 30 [ 20 282726 [ 25 [2a 232221 J20] 19 18] 17 16
Name
Type
Reset
Bit 15 1413 2] u]1w0] o9 8 7 6 5 4 3 2 1 0
Name BUSY
Type RO
Reset 1
Bit(s) Mnemonic Name Description
0 BUSY BUSY This status flag reflects the SPI controller is busy

or not. This bitis low active, i.e. O represents the
SPI1 controller is busy now.

1'b1: Idle

1'b0: Busy
A0110024 SPI_PAD_MACRO_SEL SPI pad_macro selection 00000000

Register

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name PAD_MACRO_SEL
Type RW
Reset o[ o] o
Bit(s) Mnemonic Name Description

2:0 PAD_MACRO_SEL PAD_MACRO_SEL Selects which PAD group SPI will use

Note:

SPI10 pad macro A =0, SPI0 pad macro B =1,
SPI1 pad macro A = 0, SPI1 pad macro B = 2;
SPI2 pad macro A = 0, SPI2 pad macro B = 2;
SPI13 pad macro A = 0, SP13 pad macro B = 1;

A0110028 SPI_CFG2 SPI Configuration 2 Register 00000000
Bit 30 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 [ 20 [ 19 | 18 | 17 | 16
Name SCK_LOW_COUNT

Type RW

Reset | © 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 | 14| 13| 12 1 10 9 8 7 6 5 4 3 2 1 0
Name SCK_HIGH_COUNT

Type RW

Reset | o [ o [ o J]oJoJo]Jo]o]Jo]Jo]o|]o]o]of]ofo
Bit(s) Mnemonic Name Description
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Bit(s) Mnemonic Name Description

31:16 SCK_LOW_COU NT SCK_LOW_COUNT SCK clock low time =
(SCK_LOW_COUNT+1)*CLK_PERIOD

15:0 SCK_HIGH_COUNT SCK_HIGH_COUNT  scK clock high time =
(SCK_HIGH_COUNT+1)*CLK_PERIOD.
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8. Serial Peripheral Interface Slave Controller

8.1. General Description

The SPI (Serial Peripheral Interface) is a bit-serial, four-pin transmission protocol. Figure 8-1 is an example of the
connection between the SPI master and SPI slave. The SPI slave controller can be configured by SPI master
transmit data, it is a slave responsible of data transmission with the master.

SCK > SCK
MOSI > MOSI
SPL iiso « MISO ?PI
Master cS > CS Slave

Figure 8-1. Pin connection between SPI master and SPI slave

Figure 7-2 shows the waveform during the SPI transmission. The low active CS_N determines the start point and
end point of one transaction. The CS_N setup time, hold time and idle time are also depicted.

CPOL defines the clock polarity in the transmission. Two types of polarity can be adopted, i.e. polarity 0 and
polarity 1. Figure 7-2 shows both of the clock polarity (CPOL) as examples.

CPHA defines the legal timing to sample MOSI and MISO. Two different methods can be adopted.

| : CsSN :
] 1 idle time 1
Kk Data Transmission > >
CS_N
T T -
H CS_N setup time CS_N hold time H
SCK ' l
(CPOL=0)
SCK Ed
i 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
SCK
(CPOL=1)
SAMPLE MOSI/MISO T T T T T T T T
(CPHA=0)
SAMPLE MOSI/MISO T T T T T T T T
(CPHA=1)
Figure 8-2. SPI transmission formats
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Table 8-1. SPI slave controller interface

Signal name Type Description
CS | Low active chip selection signal
SCK | The (bit) serial clock (Max SCK clock rate is 13MHz.)
MOSI | Data signal from master output to slave input
MISO 0] Data signal from slave output to master input

8.1.1. Features

The SPI slave controller has eight commands that can be configured by SPI master transmit data. The commands

include “power-off”, “power-on”, “configure-write”, “configure-read”, “write-data”, “read-data”, “write-status”
and “read-status”. The command waveform is shown in Figure 8-3.

|I Command 1 L Command 2
cs j / — ,fi
SCK T — T P f\ Y A VY A U A\
MOSsI
MISO
CMD FIELD (1 byte) “ DATA FIELD [n byte) '\,| - CMDFIELD (1 byte) 1 DATA FIELD (n byte) '\“

Figure 8-3. SPI slave controller commands waveform

SPI slave control flow

The SPI slave control flow is shown in Figure 8-4 .

CMD
| }

Read Status | Read/Write Data
CMD CMD

|

N
SPI Transmission
Y

|

Config Read/Write Write Status CMD Read Status
CMD (clear RD_ERR/WR_ERR) CMD

l A

Read Status RDWR_FINISH=1&
CMD RD_ERR/WR_ERR =0
CFG_SUCESS=1& Power Off
TXRX_FIFO_RDY =1 CMD

Figure 8-4. SPI slave control flow diagram

v

© 2015 - 2018 Airoha Technology Corp. Page 86 of 692
This document contains information that is proprietary to Airoha Technology Corp. (“Airoha”) and/or its licensor(s).
Any unauthorized use, reproduction or disclosure of this document in whole or in part is strictly prohibited.



MT2523 Series Reference Manual

AIROHN

First, SPI master transmits “power-on” command to turn on SPI slave controller then transmits “config-read/write”
command to configure the transfer data length and read/write address of the memory. After SPI slave is
configured, it can send/receive data package with SPI master by “read/write-data” command. Finally, use “power-
off” command to turn off SPI slave controller. In each state, SPI master transmits “read-status” command to poll
SPI slave situation. If SPI master detects error flag bit of state, it should send “write-status” command to clear the
bit and poll this bit until it turns low. Detailed descriptions of SPI slave command are shown in Table 8-2 and the
SPI slave status in

Table 8-3.

Table 8-2. SPI slave command description

. CMD default .
Cmd field [7:0] Data field Usage
code
Read Data (RD) 8’b81 N bytes. Burst data payload Master read data
Write Data (WD) 8’h06 N bytes. Burst data payload Master write data
Read Status (RS) 8’h0A 1 byte Master reads slave status register
Write Status (WS) $'ho8 1 byte l\/'las'ter wr'ites slave status register to clear error
bit (i.e. write 1 to clear).
] 4 bytes addr, ]
Config Read (CR) 8'h02 Master configure slave to start read data.
4 bytes data length
) . 4 bytes addr, ) .
Config Write (CW) 8’h04 Master configures slave to start write data.
4 bytes data length
Master uses this configure CMD to wake up
P On (PWRO 8’hOE 0 byt
ower On ( ) yie system and tell MCU to turn on SLAVE.
, Master uses this configure CMD to wake up
Power Off (PWRF) g'hoc 0byte system and tell MCU to turn off SLAVE.

Table 8-3. SPI slave status description (use RS command to poll SPI slave status)

Interrupt
Function Bit Usage
source
SLV_ON 0 Master polls this bit until slave is on after sending POWERON CMD. N
SR_CFG_SUCCESS 1 Master checks this bit to know if CW/CR command is successful. N
If master configures read/write, when slave is ready to send/receive
SR_TXRX_FIFO_RDY 2 data, the master can send RD/WD command. Clean: After SPI slave N
receives CR/CW command.
After a RD command, master can read this bit to know if there is error
SR_RD_ERR 3 in the read transfer. If there is error, master should send WS command Y
to clear this bit and poll this bit until this bit turns 0.
After a WD command, master can read this bit to know if there is error
SR_WR_ERR 4 | in the write transfer. If there is error, master should send WS command Y
to clear this bit and poll this bit until this bit turns 0.
SR_RDWR_FINISH 5 | After RD/WD transaction, master can poll this bit to know if the Y
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. . Interrupt
Function Bit Usage
source

read/write transfer is finished. Clean: After SPI slave receives CR/CW
command.

Indicates SPI slave does not receive or send data for some time.

SR_TIMOUT_ERR 6 | If there is error, master should send WS command to clear this bit and Y
poll this bit until this bit turns 0.

If master sends an error CMD at the first byte, master can know the
SR_CMD_ERR 7 | error status through the received data. Clean: After SPI slave receives N
correct command.

Commond field Data field

- >
* >

-~
A 4

SIZE OF ADDR: 4 byles address, 4bytes length

CR/ICW addr[7:0] addr[15:8] addr(23:16] addr[31:24] length[7:0] length[15:8] | length[23:16] | length[31:24]

ISIZE_OF ADDR: 2 bytes address, 2 bytes length

CR/ICW addr(7:0] addr[15:8] length[7:0] length[15:8]

Figure 8-5. Config read/write (CR/CW) command format

The features of the SPI slave controller are:
e Configurable transmitting and receiving bit order

e The SPI slave controller automatically fetches the transmitted data (to be put on the MISO line) from
memory.

e The SPI slave controller automatically stores the received data (from MOSI line) to memory.
e Programmable byte length for transmission

e Adjustable time out interrupt threshold, if the time that SPI slave does not receive or send data is
exceeded.

© 2015 - 2018 Airoha Technology Corp. Page 88 of 692
This document contains information that is proprietary to Airoha Technology Corp. (“Airoha”) and/or its licensor(s).
Any unauthorized use, reproduction or disclosure of this document in whole or in part is strictly prohibited.




AIROHN

MT2523 Series Reference Manual

APB BUS
A

)

Control Register

MISO

tx0 | tx1

TX

ﬁ

(16byte) | (16byte)

MOSI

rx0 | rx1

RX

(16byte) | (16byte)

Figure 8-6. Block diagram of SPI slave controller

8.1.2. Block Diagram
z AHB
Interface
8.2.  Register Definition

There is one SPI slave controller in this SOC. The usage of the registers below is the same except that the base

address should be changed to respective one.

Module name: SPISLV Base address: (+A0150000h)

Address Name Wwidth Register Function
A0150000 |§FE>ISLV IRANS_TY 32 SPISLV Transfer Information Register
A0150004 ZF(;I%I_"V TRANS_LE 32 SPISLV Transfer Length Register
A0150008 ?)FF\,ISLV TRANS_AD 32 SPISLV Transfer Address Register
A015000C | SPISLV_CTRL 32 SPISLV Control Register
A0150010 SPISLV_STATUS 32 SPISLV Status Register
A0150014 aF;SLV TIMOUT_T 32 SPISLV Timeout Threshold Register
A0150018 SPISLV_SW_RST 32 SPISLV SW Reset Register
SPISLV_BUFFER_B .
A015001C 'ASE ADDR 32 SPISLV Buffer Base Address Register
A0150020 §EISLV BUFFER_SI 32 SPISLV Buffer Size Register
A0150024 | SPISLV_IR 32 SPISLV IRQ Register
SPISLV_MISO_ EAR .
A0150028 LY HALE SCK 32 SPISLV MISO EARLY HALF SCK Register
A015002C ZFI)EI(?LV CMD_DEFI 32 SPISLV CommandO Define
A0150030 | SEISLY_CMD_DEFI 32 | SPISLV Command1 Define
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A0150000 SPISLV_TRAN SPISLV Transfer Information Register 0000200
S_TYPE 0]
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DBG_AHB_
Name STATUS DIR CMD_RECEIVED
Type RO RO RO
Reset 1 J] ol ol oJoJoloJ]JoJJ]o]JoTJo
Bit(s) Mnemonic Name Description
10:9 DBG_AHB_DBG_AHB_STATUS 10: IDLE
STATUS 00: BUST transfer
01: SINGLE WORD transfer
11: SINGLE BYTE transfer
8 DIR DIR DIR=1: DMA write memory
DIR=0: DMA read memory
7.0 CMD_RECECMD_RECEIVED Command spislv receives

IVED

SPISLV_TRAN . 0000000
A0150004 S LENGTH SPISLV Transfer Length Register 1
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16

Name TRANS_LENGTH[31:16]

Type RO

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name TRANS_LENGTH[15:0]

Type RO

Reset| 0 [ © 0 0] 0 o JoJoJToTJToTJToTJToTJToTJToTlToT]1
Bit(s) Mnemonic Name Description

31:0 TRANS_LE TRANS_LENGTH

NGTH

Transfer length which SPI master has configured

1: 1 byte transfer
n: n byte transfer

SPISLV_TRAN . 0000000
A0150008 S ADDR SPISLV Transfer Address Register 0
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name TRANS_ADDR[31:16]
Type RO
Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name TRANS_ADDR[15:0]
Type RO
Reset] o J o J] o ] o] o o J] oJoJoJofJoJoJo]Jo]Jo]o
Bit(s) Mnemonic Name Description

31:0 TRANS_AD TRANS_ADDR

DR

Transfer address which SPI master has configured
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A015000C SPISLV_CTRL SPISLV Control Register
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0001000
o

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
POW
ER_O
Name N_IN
T EN
Type RW
Reset 1
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SW_ RD_T WR_
DECO|TX_D|RX_D POWIWR_|RD_C|p ANs| TMO ltran| WR_|RD_D
DE_A|MA_S|MA_S[TXMSRXMS|ER-O(CFC_IFC_F/ o/ lUT_E| g " IDATAIATA SIZE
Name — — — FF_I |FINISINISH|¢ RR_I | ERR|ERR_|CPOL |CPHA|OF_A
DDRE({W_R|W_R| BF BF - SH_I —|NISH|— - —
sS E|EADY|EADY NT_E[H_IN| _INT|SE— INT_E| 7 P21 INT|INT DDR
N N [T_EN| _EN |\ N |—gn|-EN| EN
Type RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW
Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit(s) Mnemonic Name Description
16 POWER_O POWER_ON_INT_ Defines POWER ON command IRQ enable.
N_INT_EN EN
15 SW_DECO SW_DECODE_ADD Indicates whether software decode address is sent by SPI
DE_ADDRERESS_EN master
SS_EN 0: SW will not decode address. HW should judge whether master is
configured successfully.
1: SW will decode address. HW does not need to judge whether master
is configured successfully.
14 TX_DMA_STX _DMA_SW_REA Indicates SW has received IRQ after SPI master sends CR/RD
W_READY DY CMD and configures data, prepares TX DATA and configures
DMA address; HW can start TX DMA transfer
13 RX_DMA_ RX_DMA_SW_REA Indicates SW has received IRQ after SPI master sends
SW_READ DY CW/WR CMD and configures data, configures DMA address;
Y HW can start RX DMA transfer
12 TXMSBF TXMSBF Indicates the data sent on MISO line is MSB first or not
Set RXMSBF to 1 for MSB first; otherwise set it to 0.
11 RXMSBF RXMSBF Indicates the data received from MOSI line is MSB first or not
Set TXMSBF to 1 for MSB first; otherwise set it to O.
10 POWER_O POWER_OFF_INT_ Defines POWER OFF command IRQ enable
FF_INT_E EN
N
9 WR_CFG_FCW_FINISH_INT_ Defines CW configure finishing IRQ enable
INISH_INT EN
_EN
8 RD_CFG_F CR_FINISH_INT_E Defines CR configure finishing IRQ enable
INISH_INT N
_EN
7 RD_TRANSRD_TRANS_FINIS Defines RD data finishing IRQ enable
_FINISH_ I H_INT_EN
NT_EN
6 TMOUT_E TMOUT_ERR_INT Defines TIMEOUT IRQ enable
RR_INT_E _EN
N
5 WR_TRAN WR_TRANS_FINIS Defines WR data finishing IRQ enable
S_FINISH_H_INT_EN
INT_EN
4 WR_DATA WR_DATA_ERR_I Defines WR data error IRQ enable

_ERR_INT NT_EN
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Bit(s) Mnemonic Name

Description

_EN
3 RD_DATA_RD_DATA_ERR_IN Defines RD data error IRQ enable
ERR_INT_ T_EN
EN
2 CPOL CPOL Control bit of the SCK polarity
0:CPOL=0
1:CPOL =1
1 CPHA CPHA Defines SPI Clock Format O or SPI Clock Format 1 during
transmission
0:CPHA=0
1:CPHA=1
0 SIZE_OF_ADSIZE_OF_ADDR Defines CW/CR command format
DR 0: Data filed includes 2 byte transfer address and 2 byte transfer length.
1: Data filed includes 4 byte transfer address & and byte transfer length.
A0150010 SI;ISLV STAT SPISLV Status Register 0000008
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SR_C|SR_C
SR_P %RVVE SR_W|SR_R| FG_ |FG_R|SR_C S,\;%L' %F\E/VS SR_W|SR_R >S<§T<T §§—§ SLV
Name OWE ("G R_FI|D_FI|WRIT|EAD_IMD_E( " Co |2\ IR_ER|D_ER|Z 57| i CEs| ON™
R_ON| — NISH|NISH | E_FI |[FINIS|RROR| — — R R .
— F NISH| H R SH RDY S
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit(s) Mnemonic Name

Description

13

12

11

10

SR_POWE SR_POWER_ON
R_ON

SR_POWE SR_POWER_OFF
R_OFF

SR_WR_FI SR_WR_FINISH
NISH

SR_RD_FI SR_RD_FINISH
NISH

SR_CFG_WSR_CFG_WRITE_F
RITE_FINI INISH

SH

SR_CFG_R SR_CFG_READ_FI

EAD_FINIS NISH

H

SR_CMD_ESR_CMD_ERROR
RROR

SR_TIMOU SR_TIMOUT_ERR
T_ERR

Indicates whether SPI SLAVE receives power-on command
Cleared after SLV_ON =0.

Indicates whether SPI SLAVE receives power-off command
Cleared after SLV_ON =1.

Indicates whether SPI SLAVE write data is finished

Cleared after the next CFG read/write.

Indicates whether SPI SLAVE read data is finished

Cleared after the next CFG read/write.

Indicates whether SPI receive CFG READ CMD is finished
Cleared after sw_rx_dma_ready.

Indicates whether SPI receive CFG READ CMD is finished
Cleared after sw_tx_dma_ready.

Indicates whether SPI master sends an error command

Used for SPI master to debug; cleared after SPI master sends a correct
command.

Indicates time-out and SPI slave does not receive or send
data for some time

If there is error, master must send WS command to clear this bit and
poll this bit until this bit turns to O.

SR_RDWR SR_RDWR_FINISH Indicates whether SPI master RD/WR is finished
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Bit(s) Mnemonic Name

Description

_FINISH

After the master receives/sends all data, it can poll this bit to know if
the read/write transfer is finished.

Cleared after SPI slave receives CR/CW command.

4 SR_WR_E SR_WR_ERR Indicates SPI master WR error
RR After a RD command, master can read this bit to know if there is error
in the write transfer through RS.
If there is error, master must send WS command to clear this bit and
poll this bit until this bit turns to O
3 SR_RD_ERSR_RD_ERR Indicates SPI master RD error
R After a RD command, master can read this bit to know if there is error
in the read transfer through RS.
If there is error, master must send WS command to clear this bit and
poll this bit until this bit turns to O.
2  SR_TXRX_SR_TXRX_FIFO_R Indicates TX/RX FIFO ready
FIFO_RDY DY When CR, this bit used to indicate whether TX FIFO is ready. Master
polls this bit to know if the slave is ready to send data, then master can
send RD command.
When CW, this bit used to indicate whether RX FIFO is ready. Master
polls this bit to know if the slave is ready to send data, then master can
send WD command.
This bit will be cleared after SPI slave receives CR/CW command.
1 SR_CFG_S SR_CFG_SUCESS Indicates whether SPI master is configured successfully.
UCESS Master checks this bit to know if CW/CR command is successful.
0 SLV_ON SLV_ON Defines SPI slave on
Master polls this bit until the slave is on.
SPISLV_TIMO . . O0000O0OF
A0150014 UT THR SPISLV Timeout Threshold Register =
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name SP1_TIMOUT_THR[31:16]
Type RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name SPI_TIMOUT_THRJ[15:0]
Type RW
Reset] o | o ] o J] oJ o ol oJoJ 1] 1 [ 17T 1] 1] 1] 17]1
Bit(s) Mnemonic Name Description

31:0 SPI_TIMO TIMOUT_ THR
UT_THR

Timeout threshold time

If the time that SPI slave does not receive or send data is exceeded,
there will be a timeout IRQ.

A0150018 §$ISLV SW_R SPISLV SW Reset Register 0000008
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SPI_S|

Name W_R

ST

Type RW

Reset 0
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Bit(s) Mnemonic Name

Description

0 SPI_SW_R SW_RST Software reset bit; resets the state machine and data FIFO of
ST SPI1 controller. When this bit is 1, software reset is active
high. The default value is O.
SPISLV_BUFFE 0000000
AO015001C ER_BASE_AD SPISLV Buffer Base Address Register 0
DR
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name SPI_BUFFER_BASE_ADDR][31:16]
Type RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name SPI_BUFFER_BASE_ADDRJ15:0]
Type RW
Reset| 0 [ © 0O fl oJToJoJToJoJlToJoT]o 0ol oJ] o] oTJo
Bit(s) Mnemonic Name Description
31:0 SPI_BUFFEBUFFER_BASE_AD Configurable DMA address to access memory
R_BASE_A DR
DDR
SPISLV_BUFFE . . 0000000
A0150020 ER SIZE SPISLV Buffer Size Register 0
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name SPI_BUFFER_SIZE[31:16]
Type RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name SPI_BUFFER_SIZE[15:0]
Type RW
Reset| 0 [ © 0 [ oo 0ol ol o] o] o] o 0ol oJ] o] oo

Bit(s) Mnemonic Name

Description

31:0 SPI_BUFFEBUFFER_SIZE

Configurable BUFFER size indicating whether SP1 master is configured

R_SIZE successfully
A0150024 SPISLV_IRQ SPISLV IRQ Register 0000008
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SR_TI SR_C|SR_C
MOU [PR-W|SR_R|SR_P|SR_PISR_W|SR_R WR_|RD_F
Name T er|/R_ER[D_ERIWRO|WRO|R_FI|D_FI |Z el re
R IR|IRZIR|R_IR|IN_IRIFF_IRINISHINISH || "\ ol 5 o
[} Q Q Q Q |_IRQ|_IRQ o o
Type RC RC RC RO RC RC RC RC RC
Reset 0 0 0 0 0 0 0 0 0
Bit(s) Mnemonic Name Description
8 SR_TIMOU SR_TIMOUT_ER Indicates timeout IRQ
T_ERR_IR R_IRQ Read clear
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Bit(s) Mnemonic Name Description
Q
7 SR_WR_E SR_WR_ERR_IR Indicates SPI master WR error IRQ
RR_IRQ Q Read clear
6 SR_RD_ER SR_RD_ERR_IR Indicates SPI master RD error IRQ
R_IRQ Q Read clear
5 SR_PWRO SR_PWRON_IRQ Indicates slave receiving power-on IRQ
N_IRQ Cleared by SLV_ON =1
4 SR_PWRO SR _PWROFF_IR Indicates receiving power-off CMD IRQ
FF_IRQ Q Read clear
3 SR_WR_FI SR_WR_FINISH Indicates SPI master WR is finished
NISH_IRQ _IRQ Read clear
2 SR_RD_FI SR_RD_FINISH_ Indicates SPI master RD finished IRQ
NISH_IRQ IRQ Read clear
1 SR_CWR_F SR_CWR_FINIS Indicates SPI master configure write transfer finished IRQ
INISH_IRQ H_IRQ Read clear
0O SR_CRD_F SR_CRD_FINISH Indicates SPI master configure read transfer finished IRQ
INISH_IRQ _IRQ Read clear
SPISLV_MISO 0000000
A0150028 EARLY_HAL SPISLV MISO EARLY HALF SCK Register 0
F_SCK
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SPI_
MISO
_EAR
Name Oy H
ALF
SCK
Type RW
Reset 0
Bit(s) Mnemonic Name Description
0 SPI_MISO_ MISO_EARLY_HA Defines whether to send miso early harf sck cycle
EARLY_HA LF_SCK Used for improving SPI timing
LF_SCK
SPISLV_CMD . 080A0681
A015002C DEEINEO SPISLV CommandO Define
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name CMD_WS CMD_RS
Type RW RW
Reset | 0 0 0 0 1 0 0 0 0 0 0 0 1 0 1 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name CMD_WR CMD_RD
Type RW RW
Reset] o | o ] o J] oJ o 1 [ 1] o 1 T o]l o] oJoJ]J o] oTJ1
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Bit(s) Mnemonic Name Description
31:24 CMD_WS CMD_WsS Defines Write Status (WR) command value
23:16 CMD_RS CMD_RS Defines Read Status (RS) command value
15:8 CMD_WR CMD_WR Defines Write Data (WR) command value
7.0 CMD_RD CMD_RD Defines Read Data (RD) command value
SPISLV_CMD . OCOEO40
A0150030 DEFINEL SPISLV Commandl Define 5
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name CMD_POWEROFF CMD_POWERON
Type RW RW
Reset | 0 0 0 0 1 1 0 0 0 0 0 0 1 1 1 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name CMD_CW CMD_CR
Type RW RW
Reset] o | o ] o] o] o] 1] o0oT7f o 0ol oJ] oJoJoJJol]1T7]o
Bit(s) Mnemonic Name Description
31:24 CMD_POW CMD_POWEROFF Defines power-off command value
EROFF
23:16 CMD_POW CMD_POWERON Defines power-on command value
ERON
15:8 CMD_CW CMD_CW Defines Configure Write (CW) command value
7.0 CMD_CR CMD_CR Defines Configure Read (CR) command value
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9. Inter-Integrated Circuit Controller

9.1. General Description

Inter-Integrated Circuit (12C) is a two-wire serial interface. The two signals are SCL and SDA. SCL is a clock signal
driven by the master. SDA is a bi-directional data signal that can be driven by either the master or the slave. This
generic controller supports the master role and conforms to the 12C specification.

9.1.1. Feature
e |2C compliant master mode operation
e Adjustable clock speed for LS/FS mode operation
e Supports 7-bit/10-bit addressing
e  Supports high-speed mode
e Supports slave clock extension
e Supports DMA mode
e  START/STOP/REPEATED START condition
e Manual/DMA transfer mode
e  Multi-write per transfer (up to 15 data bytes)
e  Multi-read per transfer (up to 15 data bytes)
e  Multi-transfer per transaction
e Combined format transfer with length change capability

e Active drive/wired-and I/O configuration

9.1.2. Manual/DMA Transfer Mode
The controller offers two types of transfer mode, manual and DMA.

When manual mode is selected, in addition to the slave address register, the controller has a built-in 8-byte deep
FIFO which allows MCU to prepare up to eight bytes of data for a write transfer, or read up to eight bytes of data
for a read transfer.

When DMA mode is enabled, the data to and from the FIFO is controlled via DMA transfer and therefore supports
up to 15 bytes of consecutive read or write, with the data read from or write to another memory space. When
DMA mode is enabled, the flow control mechanism is also implemented to hold the bus clk when FIFO underflow
or overflow condition is encountered.
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9.1.3. Transfer Format Support
This controller is designed to be as generic as possible to support a wide range of devices that may utilize different

combinations of transfer formats. Here are the transfer format types that can be supported through different
software configurations.

Wording convention note

e Transfer = Anything encapsulated within a Start and Stop or Repeated Start.
e Transfer length = Number of bytes within the transfer
e Transaction = This is the top unit. Everything combined equals one transaction.

e Transaction length = Number of transfers to be conducted.

I:‘ Master to slave dir
|:| Slave to master dir

Single-byte access

Single Byte Write

S Slave Address A DATA A P
Single Byte Read

S Slave Address A DATA nA P

Multi-byte access

Multi Byte Write

S Slave Address A DATA A P

N bytes + ack

Multi Byte Read

S Slave Address | A DATA ~ p

¥ N bytes + ack/nak J
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Multi-byte transfer + multi-transfer (same direction)

Multi Byte Write + Multi Transfer

Sl
Aibess |A| | DATA |A H + wait time +

N S

N bytes + ack/nak

_/

X transfers

Multi Byte Read + Multi Transfer

Slave A .
Address A DATA nA |E| + wait time +
N bytes + ok nak

X transfers

_/

Multi-byte transfer + multi-transfer w RS (same direction)

Multi Byte Write + Multi Transfer + Repeated Start

Slave
Address A e * |E|

N S

N bytes + ack/nak

X transfers
Multi Byte Read + Multi Transfer + Repeated Start
Slave A/
+ Address A DATA oA + |E|
N bytes + acE;nak

X transfers J

Combined write/read with Repeated Start (direction change)

Note:
1. Only supports write and then read sequence. Read and then write is not supported.

2. In this format, transaction is 2

Combined Multi Byte Write + Multi Byte Read

Slave Slave
Address A " Address - DATA |88 E|

N S N S

N bytes + ack/nak M bytes + ack/nak
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9.1.4. Programming Guide

Common transfer programmable parameters

Programmable Parameters

slave_addr 1s_stop slave addr + dir change
S Sla": DATA |A| DATA |A Pt e s [h oA i All pata |all pata ||| F
Address | rs || ] Address RS
\ yansfer Jon / \\ transfer_len / aux transfer len
transac_len
Output waveform timing programmable parameters
T T T ‘
- step_cnt_div = number of samples
Sample width =(sample_cnt_div+1)*(1/13Mhz)
-
half pulse width =
(step_cnt_div+1)*(sample_cnt_div+1)*(1/13Mhz)
9.2. Register Definition
There are four 12C channels in this SOC.
12C number Base address Feature Source clock
12C0O 0xA0210000 Supports DMA mode Fix 26M
12C1 0xA0220000 Supports DMA mode Fix 26M
12C2 0XAO1B0O000 Does not support DMA Bus clock
mode
12C_d2d 0XA2150000 Does not support DMA Bus clock
mode
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Address Name Width Register function

A0210000 | DATA_PORT 16 Data port register

A0210004 | SLAVE_ADDR 16 Slave address register
Interrupt mask register
This register provides masks for the corresponding
interrupt sources as indicated in the intr_stat
register.

A0210008 | INTR_MASK 16 |1 Allowinterrupt

- 0 = Disable interrupt
Note: When disabled, the corresponding interrupt
will not be asserted; however intr_stat will still be
updated with the status, i.e. mask does not affect
intr_stat register values.
Interrupt status register
When an interrupt is issued by the 12C controller, this
register will need to be read by MCU to determine the

A021000C | INTR_STAT 16 cause for the interrupt. After this status is read and
appropriate actions are taken, the corresponding
interrupt source will need to be written 1 to clear.

A0210010 | CONTROL 16 Control register

A0210014 | TRANSEER LEN 16 Transfer length register (number of bytes per
transfer)

A0210018 | TRANSAC LEN 16 Transact_lon length register (number of transfers per
transaction)

A021001C | DELAY_LEN 16 Inter delay length register
Timing control register
LS/FS only. This register is used to control the output

A0210020 | TIMING 16 waveform timing. Each half pulse width, i.e. each high
or low pulse, is equal to
(step_cnt_div+1)*(sample_cnt_div + 1)/13MHz
Start register

A0210024 | START 16

A021002C | CLOCK_DIV 16 Clock divergence of 12C source clock

A0210030 | EIFO_STAT 16 FIFO status register

A0210038 | FIFO_ADDR_CLR 16 FIFO address clear register
10 config register
This register is used to configure the 1/0 for the SDA

A0210040 | 10_CONFIG 16 and SCL lines to select between normal 1/0 mode, or
open-drain mode to support wired-and bus.

High speed mode register
This register contains options for supporting high
speed operation features.

A0210048 | HS 16 Each HS half pulse width, i.e. each high or low pulse,
is equal to (step_cnt_div+1)*(sample_cnt_div +
1)/13MHz

A0210050 | SOFTRESET 16 Soft reset register

A0210060 | SPARE 16 SPARE

A0210064 | DEBUGSTAT 16 Debug status register

A0210068 | DEBUGCTRL 16 Debug control register

A021006C 16 Transfer length register (number of bytes per

TRANSFER_LEN_
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Address

Width Register function

Name

AUX transfer)

A0210000 DATA_PORT Data Port Register 0000
Bit 15 14 13 12 11 0] 9 | 8] 7] 6 | 5] 4] 3] 2] 1]O0
Name DATA_PORT
Type RW
Reset ol oJ] oJoJoJolJoTJo
Bit(s) Mnemonic Name Description
FIFO access port
During master write sequences (slave_addr[0] = 0), this port can be
written by APB, and during master read sequences (slave_addr[0] = 1),
] DATA_POR this port can be read by APB.
70 T DATA_PORT Note: Slave_addr must be set correctly before accessing FIFO.

For debugging only: If the fifo_apb_debug bit is set, FIFO can be read

and written by the APB.

A0210004 SLAVE_ADDR Slave Address Register OOBF
Bit 5 | 14 | 13 | 12 | 11 [10] 9 ] 8 1 7 ] 6 | 5] 41 3] 211710
Name SLAVE_ADDR
Type RW
Reset 1 J ol v ] 1] 1] 1] 1] 1
Bit(s) Mnemonic Name Description
Specifies the slave address of the device to be accessed
Bit O is defined by the 12C protocol as a bit that indicates the direction
7:0 S‘RAVE—AD SLAVE_ADDR of transfer.
0: Master write
1: Master read
A0210008 INTR_MASK Interrupt Mask Register 0007
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MASK
MﬁgK MASK|_TRA
Name NACK _ACK|NSAC
ERR | COM
ER ~p
Type RW | RW | RW
Reset 1 1 1
Overview This register provides masks for the corresponding interrupt sources as indicated in intr_stat

register. (1 = allow interrupt O = disable interrupt) Note that when disabled, the corresponding
interrupt will not be asserted; however the intr_stat will still be updated with the status, i.e. mask
does not affect intr_stat register values.

Bit(s) Mnemonic Name Description

2 MASK_HS_ MASK_HS NACKE Setting this value to O will mask HS_NACKERR interrupt
NACKER R signal.

1 MASK_AC MASK_ACKERR Setting this value to O will mask ACK_ERR interrupt signal.
KERR

0 MASK_TRAMASK_TRANSAC__ Setting this value to O will mask TRANSAC_COMP interrupt

NSAC_COMCOMP
P

signal.
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A021000C INTR_STAT Interrupt Status Register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TRAN
HS_N
—~-|ACKE|SAC
Name ACKE RR | CcOM
RR p
Type WIC | WiIC | wiC
Reset 0 0 0
Overview When an interrupt is issued by i2c¢ controller, this register will need to be read by mcu to determine

the cause for the interrupt. After this status has been read and appropriate actions are taken, the
corresponding interrupt source will need to be write 1 cleared.

Bit(s) Mnemonic Name

Description

2 HS_NACKEHS_NACKERR
RR

1 ACKERR ACKERR

0 TRANSAC_ TRANSAC_COMP

This status will be asserted if HS master code nack error
detection is enabled. If enabled, HS master code nack err will
cause transaction to end and stop will be issued.

This status will be asserted if ACK error detection is enabled.
If enabled, ackerr will cause transaction to end and stop will
be issued.

This status will be asserted when a transaction has completed

COMP successfully.
A0210010 CONTROL Control Register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TRAN
ACKE
SFER DIR_|[CLK_
Name _LEN[RRDicHaN exT_| PMA RS
_CHAI= | GE | EN |-
NGE
Type RW | RW | RW [ RW [ RW | RW
Reset 0 0 0 0 0 0
Overview

Bit(s) Mnemonic Name

Description

6 TRANSFER TRANSFER_LEN_C
_LEN_CHA HANGE
NGE

5 ACKERR_DACKERR_DET_EN
ET_EN

4 DIR_CHAN DIR_CHANGE
GE

3 CLK_EXT_ CLK_EXT_EN
EN

This options specifies whether or not to change the transfer
length after the fist transfer completes. If enabled, the
transfers after the first transfer will use the transfer_len_aux
parameter.

This option enables slave ack error detection. When enabled,
if slave ack error is detected, the master will terminate the
transaction by issuing a STOP condition then assert ackerr
interrupt. MCU should handle this case appropriately then
reset the FIFO address before reissuing transaction. If this
option is disabled, the controller will ignore slave ack error
and keep on scheduled transaction.

0: Disable
1: Enable

This option is used for combined transfer format, where the
direction of transfer is to be changed from write to read after
the FIRST RS condition.

Note: When set to 1, the transfers after the direction change
will be based on the transfer__len_aux parameter.

0: Disable

1: Enable

12C spec allows slaves to hold the SCL line low if it is not yet
ready for further processing. Therefore, if this bitissetto 1,
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Bit(s) Mnemonic Name Description

master controller will enter a high wait state until the slave
releases the SCL line.

2 DMA_EN DMA_EN By default, this is disabled, and FIFO data should be manually
prepared by MCU. This default setting should be used for
transfer sizes of less than 8 data bytes and no multiple
transfer is configured. When enabled, DMA requests will be
turned on, and the FIFO data should be prepared in memory.

1 RS_STOP RS_STOP In LS/FS mode, this bit affects multi-transfer transaction
only. It controls whether or not REPEATED-START condition
is used between transfers. The last ending transfer always
ends with a STOP.

In HS mode, this bit must be set to 1.
0: Use STOP
1: Use REPEATED-START

A0210014 TRANSFER_LETransfer Length Register (Number of Bytes per 0001
N Transfer)

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 ] 2 ] 1] 0
Name TRANSFER_LEN
Type RW
Reset 0] o] o] 1
Bit(s) Mnemonic Name Description

Indicates the number of data bytes to be transferred in 1
TRANSFER transfer unit (excluding slave address byte)

3:0 TRANSFER_LEN . .

_LEN - Note: The value must be set to be bigger than 1; otherwise no transfer

will take place.

TRANSAC_LE Transaction Length Register (Number of Transfers

AD210018 N per Transaction) 0001
Bit 15 14 13 12 11 10 9 8 7 | 6 | 51 4] 3] 2] 1]0
Name TRANSAC_LEN
Type RW
Reset 0Ol oJTofloJoJoJoTl1
Bit(s) Mnemonic Name Description
Indicates the number of transfers to be transferred in 1
TRANSAC transaction
7:0 — TRANSAC_LEN
LEN - Note: The value must be set to be bigger than 1; otherwise no transfer
will take place.
A021001C DELAY_LEN Inter Delay Length Register 0002
Bit 15 14 13 12 11 10 9 8 7 | 6 ] 5] 4] 3] 2] 1]0
Name DELAY_LEN
Type RW
Reset ol oJ] oJoJoJJolJl117Jo
Bit(s) Mnemonic Name Description
DELAY LE Sets up wait delay between consecutive transfers when
7:0 N —~ DELAY_LEN RS_STOP bitissetto O

Unit: Half the pulse width
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A0210020 TIMING Timing Control Register 00001303
Bit 31 30 | 29 | 28 27 26 25 | 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATA
| REA|DATA_READ_TIM SAMPLE_CNT_DI
Name D AD E v STEP_CNT_DIV
J
Type | RW RW RW RW
Reset | © o] o] 1 o[ 1] 1 o J] o] o] o] 171
Overview LS/FS only. This register is used to control the output waveform timing. Each half pulse width (ie.
each high or low pulse) is equal to = step_cnt_div * (sample_cnt_div *f_clock_div Mhz)
Bit(s) Mnemonic Name Description
15 DATA_READATA_READ_ADJ When setto 1, data latch in sampling time during master
D_ADJ reads are adjusted according to DATA_READ_TIME value.

Otherwise, by default, data is latched in at half of the high
pulse width point. This value must be set to less than or equal
to half the high pulse width.

14:12 DATA_READATA_READ_TIME This value is valid only when DATA_READ_ADJ issetto 1.
D_TIME This can be used to adjust so that data is latched in at earlier
sampling points (assuming data is settled by then)

10:8 SAMPLE_C SAMPLE_CNT_DIV Used for LS/FS only. This adjusts the width of each sample.

NT_DIV (sample width = sample_cnt_div*f_clock_div Mhz)
5:0 STEP_CNT STEP_CNT_DIV Specifies the number of samples per half pulse width (i.e.
_Div each high or low pulse)
Cannotbe O.
A0210024 START Start Register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name ST_’I_A‘R
Type RW
Reset 0
Bit(s) Mnemonic Name Description
0 START START Stgrts the transaction on the bus .
It is auto de-asserted at the end of the transaction.
A021002C CLOCK_DIV Clock divergence of 12C source clock 0004
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name CLOCK_DIV
Type RW
Reset 1 J o] o
Overview
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Bit(s) Mnemonic Name Description
2:0 CLOCK_DI CLOCK_DIV f_clock_div = source clock/(CLOCK_DIV + 1)
\Y
A0210030 FIFO_STAT FIFO Status Register 0001
Bit 15 | 14 | 13 | 12 11 | 10 | 9 | 8 7 | 6 | 5 ] 4 3 2 1 0
Name RD_ADDR WR_ADDR FIFO_OFFSET WR_ RD_E
— — — FULL |MPTY]
Type RO RU RU RO | RO
Reset] o J o [ o | o o] o] o] o o] o] o] o 0o | 1
Bit(s) Mnemonic Name Description
15:12 RD_ADDR RD_ADDR Current RD address pointer
Only bit [2:0] have physical meanings.
11:8 WR_ADDR WR_ADDR Current WR address pointer
Only bit [2:0] have physical meanings.
7:4 FIFO_OFFSFIFO_OFFSET wr_addr[3:0] - rd_addr[3:0]
ET
1  WR_FULL WR_FULL Indicates FIFO is full
0 RD_EMPTYRD_EMPTY Indicates FIFO is empty
A0210038 FIFO_ADDR_CL FIFO Address Clear Register 0000
R
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FIFO
_ADD
Name R CL
R
Type WO
Reset 0
Bit(s) Mnemonic Name Description
FIFO_ADD When written 1'bl, a one pulse fifo_addr_clr will be generated to clear
0 R_CLR FIFO_ADDR_CLR the FIFO address to O.
A0210040 10_CONFIG 10 Config Register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SDA_
IDLE 10 CSCL_I
Name _OE_ ONEI O_Co
EN G NFIG
Type RW RW | RW
Reset 0 0 0

Overview: This register is used to configure the 1/0 for the SDA and SCL lines to select between normal 1/0 mode or
open-drain mode to support wired-and bus.

Bit(s) Mnemonic Name Description
3 IDLE_OE__ IDLE_OE_EN 0: Does not drive bus in idle state
EN 1: Drive bus in idle state

1 SDA_10_C SDA_IO_CONFIG  0: Normal tristate 170 mode
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Bit(s) Mnemonic Name Description
ONFIG 1: Open-drain mode
0O SCL_IO_C SCL_IO_CONFIG 0: Normal tristate 1/0 mode
ONFIG 1: Open-drain mode
A0210048 HS High Speed Mode Register 0102
Bit 5 | 14 | 13 | 12 | 11 10 9 ] 8 7 6 | 5 | 4 3 2 1 0
HS_N
HS_SAMPLE_CNT HS_STEP_CNT_DI ACKE s E
Name — — — — = MASTER_CODE RR_D| " —
DIV \Y — — N
- ET_E
N
Type RW RW RW RW | RW
Reset o] o] o o] o] 1 o] o] o 1 0

Overview: This register contains options for supporting high speed operation features Each HS half pulse width, i.e.
each high or low pulse, is equal to (step_cnt_div+1)*(sample_cnt_div + 1)/13MHz.

Bit(s) Mnemonic Name Description
14:12 HS_SAMPLHS_SAMPLE_CNT_ When the high-speed mode is entered after the master code transfer is
E_CNT_DI DIV completed, the sample width will become dependent on this parameter.
\Y
10:8 HS_STEP_ HS_STEP_CNT_DI When the high-speed mode is entered after the master code transfer is
CNT_DIV V completed, the number of samples per half pulse width will become

dependent on this value.
6:4 MASTER_CMASTER_CODE This is the 3 bit programmable value for the master code to be

ODE transmitted.
1 HS_NACKEHS_NACKERR_DE Enables NACKERR detection during the master code
RR_DET_ET_EN transmission
N When enabled, if NACK is not received after the master code is
transmitted, the transaction will be terminated with a STOP condition.
0 HS_EN HS_EN Enables high-speed transaction

Note: rs_stop must be set to 1.

A0210050 SOFTRESET Soft Reset Register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SOFT
Name _RES
ET
Type WO
Reset 0
Bit(s) Mnemonic Name Description
SOFT_RES When written 1'b1, a one pulse soft reset will be used as synchronous
0 ET SOFT_RESET reset to reset the 12C internal hardware circuits.
A0210060 SPARE SPARE 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 ] 2 ] 1] 0
Name SPARE
Type RW
Reset o] o] o] o
Bit(s) Mnemonic Name Description
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Bit(s) Mnemonic Name Description
3:0 SPARE SPARE Reserved for future use
A0210064 DEBUGSTAT Debug Status Register 0020
Bit 15 14 13 12 11 10 9 8 7 6 5 4 | 3 [ 2 [ 1] 0
BUS_| ER | [MAST
Name BUSY|WRIT ER_R MASTER_STATE
E EAD
Type RO | RO | RO RO
Reset 0ol ol 1T oJofJo]JolJo
Bit(s) Mnemonic Name Description
7 BUS_BUSY SPARE Reserved
6 MASTER_ MASTER_WRITE For debugging only
WRITE 1: Current transfer is in the master write dir.
5 MASTER_RMASTER_READ For debugging only
EAD 1: Current transfer is in the master read dir.
4:0 MASTER_S MASTER_STATE (For debugging only) Reads back the current master_state.

TATE

O: Idle state

1: 12c master is preparing to send out the start bit, SCL=1, SDA=1.

2: 12C master is sending out the start bit, SCL=1, SDA=0.

3: 12C master/slave is preparing to transmit data bit, SCL=0, SDA=data
bit. (Data bit can be changed when SCL=0.)

4: 12C master/slave is transmitting data bit, SCL=1, SDA=data bit.
(Data bit is stable when SCL=1.)

5: 12C master/slave is preparing to transmit the ACK bit, SCL=0,
SDA=ack. (The ACK bit can be changed when SCL=0.)

6: 12C master/slave is transmitting the ACK bit, SCL=1, SDA=0. (The
ACK bit is stable when SCL=1.)

7: 12C master is preparing to send out stop bit or repeated-start bit,
SCL=0, SDA=0/1. (O: Stop bit; 1: Repeated-start bit)

8: 12C master is sending out stop bit or repeated-start bit, SCL=1,
SDA=1/0. (0: Repeated-start bit; 1: Stop bit)

9: 12C master is in delay start between two transfers, SCL=1, SDA=1.
10: 12C master is in FIFO wait state; For writing transaction, it means
FIFO is empty and 12C master is waiting for DMA controller to
write data into FIFo. For reading transaction, it means FIFO is full

and 12C master is waiting for DMA controller to read data from
FIFOo, SCL=0, SDA=don't care.

12: 12C master is preparing to send out data bit of master code. This
state is used only in high-speed transaction, SCL=0, SDA=data bit
of master code. (Data bit of master code can be changed when
SCL=0.)

13: 12C master is sending out data bit of master code. This state is used
only in high-speed transaction, SCL=1, SDA=data bit of master
code. (Data bit of master code is stable when SCL=1.)

14: 12C master/slave is preparing to transmit the NACK bit, SCL=0,
SDA=nack bit. (The NACK bit can be changed when SCL=0.) This
state is used only in high-speed transaction.

15: 12C master/slave is transmitting the NACK bit, SCL=1, SDA=1. This
state is used only in high-speed transaction.
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A0210068 DEBUGCTRL Debug Control Register 0000

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

aes [
Name DEBU|—,
G RD—DEB
— UG
Type WO | RW
Reset 0 0
Bit(s) Mnemonic Name Description
1 APB_DEBUAPB_DEBUG_RD  Only valid when fifo_apb_debug is setto 1
G_RD Writing to this register will generate a 1 pulsed FIFO APB RD signal for
reading the FIFO data.
0 FIFO_APB_FIFO_APB_DEBUG Used for trace 32 debugging
DEBUG When using trace 32, and the memory map is shown, turning this bit on
will block the normal APB read access. The APB read access to the FIFO
will then be enabled by writing to apb_debug_rd.
0O: Disable
1: Enable
AO21006C TRANSFER_ L ETransfer Length Register (Number of Bytes per 0001
N_AUX Transfer)

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 | 2 ] 1 ] 0
Name TRANSFER_LEN_AUX
Type RW
Reset o | of o1
Bit(s) Mnemonic Name Description

Only valid when dir__change or transfer__len_change is set to
1. Indicates the number of data bytes to be transferred in 1
transfer unit (excluding slave address byte) for the transfers
following the direction change or transfer__len_change

30 TRANSFER TRANSFER_LEN_A If dir_change =1, the first write transfer length will depend on

_LEN_AUX UX

transfer_len, while the second read transfer length will depend on
transfer_len_aux. Dir change is always after the first transfer.
Similarly, transfer length change is always after the first transfer.

Note: The value must be set to be bigger than 1; otherwise no transfer
will take place.
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10. SD Memory Card Controller

10.1. General Description

The controller fully supports the SD memory card bus protocol as defined in SD Memory Card Specification Part 1
Physical Layer Specification version 2.0 and eMMC 4.41 protocol.

Furthermore, the controller also partially supports the SDIO card specification version 2.0. However, the controller
can only be configured as the host of the SD memory card. Hereafter, the controller is also abbreviated as the SD
controller. The following are the main features of the controller.

e Interface with MCU by APB bus

e 16/32-bit access on APB bus

e 16/32-bit access for control registers

e  32-bit access for FIFO

e  Built-in 32 bytes FIFO buffers for transmit and receive, FIFO is shared for transmit and receive
e  Built-in CRC circuit

e CRC generation can be disabled

e DMA supported

e Interrupt capabilities

e Data rate up to 48Mbps in serial mode, 48x4 Mbps in parallel model, the module is targeted at 48MHz
operating clock

e Serial clock rate on SD/MMC bus is programmable

e Card detection capabilities during sleep mode

e Controllability of power for memory card

e Does not support SPI mode for SO/MMC memory card

e Does not support multiple SD/MMC memory cards

10.1.1. Pin Assighment

The following lists pins required for the SD memory card. Table 10-1 shows how the pins are shared. Note that all
I/0 pads have embedded both pull-up and pull-down resistors because they are shared by the SD memory card.
The pull-down resistors for these pins can be used for power saving. If optimal pull-up or pull-down resistors are
required on the system board, all embedded pull-up and pull-down resistors can be disabled by programming the
corresponding control registers. The VDDPD pin is used for power saving. Power for the SD memory card can be
shut down by programming the corresponding control register. The WP (Write Protection) pin is used to detect the
status of the Write Protection Switch on the SD memory card.
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Table 10-1. Sharing of pins for SD memory card controller

No. Name Type MMC SD Description

1 SD_CLK (0] CLK CLK Clock

2 SD_DAT3 1/0/PP CD/DAT3 CD/DAT3 Data Line [Bit 3]

3 SD_DATO 1/0/PP DATO DATO Data Line [Bit 0]

4 SD_DAT1 1/0/PP DAT1 DAT1 Data Line [Bit 1]

S SD_DAT2 1/0/PP DAT2 DAT2 Data Line [Bit 2]

6 SD_CMD 1/0/PP CMD CMD Command or bus state

7 SD_PWRON (0] - - VDD ON/OFF

8 SD_WP I - - Write protection switch in SD
9 SD_INS I VSS2 VSS2 Card detection

10.1.2. Card Detection

For SD memory card, detection of card insertion/removal by hardware is supported, and a dedicated pin “INS” is
used to perform card insertion and removal for SD. The pin “INS” will be connected to the pin “VSS2” of a SD
connector (see Figure 10-1).

HOST CARD

SW1
/

, T :
INS 1IN L PAD INS-
- \‘

Figure 10-1. Card detection for SD memory card
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10.1.3. 10 Pad Setting

10 IP
MSDC PAD € > MSDCO
GPIO_A PAD € MSDC1
|
0
CAM PAD —
1

Figure 10-2. 10 Pinmux setting for MSDC

There are one set of dedicated pads for MSDCO and two sets of pads for MSDC1. To switch between those two sets,
the GPIO and an extra input mux setting are needed. For GPIO settings, refer to GPIO specification. For input mux
setting, refer to the table below.

Address | Register Name Field Name MSB | LSB Description
0: GPIO_A PAD for MSDC1
A2010234 HW_MISC3 MSDC1_PAD_SEL 0] 0 1: CAMERA PAD for MSDC1

10.2. Register Definition

There are two MSDCs in this SOC. The usage of the registers below is the same except that the base address should
be changed to respective one.

MSDC number Base address Feature
MSDCO 0xA0020000 Supports DMA, 4-bit data line
MSDC1 0xA0030000 Supports DMA, 4-bit data line

Module name: MSDCO Base address: (+a0020000h)

Address Name Width Register Function
A0020000 MSDC CEG 32 SD Memory Card Controller Configuration
- — Register
A0020004 MSDC STA 32 SD Memory Card Controller Status
- — Register
A0020008 MSDC INT 32 SD Memory Card Controller Interrupt
- — Register
A0020010 MSDC_DAT 32 SD Memory Card Controller Data Register
A0020014 MSDC 10CON 32 SD Memory Card Controller 10 Control
- Register
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Address Name Width Register Function
AQ020018 MSDC 10CON1 32 SD Memory Card Controller 10 Control
Register 1

A0020020 SDC CFG 32 SD Memory Card Controller Configuration
= Register

A0020024 SDC CMD 32 SD Memory Card Controller Command
- Register

A0020028 SDC ARG 32 SD Memory Card Controller Argument
I — Register

AQ02002C SDC STA 32 SD Memory Card Controller Status
e Register

A0020030 SDC RESPO 32 SD Memory Card Controller Response
e — Register O

A0020034 SDC RESPI1 32 SD Memory Card Controller Response
= Register 1

A0020038 SDC RESP2 32 SD Memory Card Controller Response
- Register 2

A002003C SDC RESP3 32 SD Memory Card Controller Response
- Register 3

A0020040 SDC CMDSTA 32 SD Memory Card Controller Command
- Status Register

A0020044 SDC DATSTA 32 SD Memory Card Controller Data Status
= Register

A0020048 SDC_CSTA 32 SD Memory Card Status Register

A002004C SDC_IRQMASKO 32 SD Memory Card IRQ Mask Register O

A0020050 SDC_IRQMASK1 32 SD Memory Card IRQ Mask Register 1

A0020054 SDIO_CFG 32 SDIO Configuration Register

A0020058 SDIO_STA 32 SDIO Status Register

A0020080 CLK_RED 32 CLK Latch Configuration Register

A0020098 DAT_CHECKSUM 32 MSDC Rx Data Check Sum Register

A0020000 MSDC_CFG SD Memory Card Controller 04000020

Configuration Register

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

CL

KS vD | RCc | DI | PI | DM
Nam FIFOTHD RC pP | DE | RQ | NE | AE II'E\II\-II—
e P D N | EN [ N N

AT
Type RW RW RW | Rw [ Rw | RW | RW | RW
Retse ol 1] o] oo olo | o]lo|o]o
Bit | 15 | 14 | 13 [ 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0

SC ST NO

Nam SCLKF ik | SR | pB | ciksre | cr | RS | MS

e o | Ep | B AN I Bl >'¢
Type RW RW | RW | Rw RW RW Vgl RW
Rese

0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
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Bit(s) Mnemonic Name Description

27:24 FIFOTHD FIFOTHD FIFO threshold. The register field determines

23

21

20

when to issue a DMA request. For write
transactions, DMA requests will be asserted if
the number of free entries in FIFO are larger
than or equal to the value in the register field.
For read transactions, DMA requests will be
asserted if the number of valid entries in FIFO
are larger than or equal to the value in the
register field. The register field must be set
according to the setting of data transfer count
in DMA burst mode. If single mode for DMA
transfer is used, the register field should be set
to ObOOOL1.

0000: Invalid.
0001: Threshold value is 1.
0010: Threshold value is 2.
0011~01111: ...
1000: Threshold value is 8.
others: Invalid

CLKSRC_PAT CLKSRC_PAT CLKSRC patch, when {CLKSRC_PAT,CLKSRC}
equal to

0: CLKSQ_F26M_CK
1: LFOSC_F26M_CK
2: MPLL_DIV3P5_CK (89.1IMHz)
3: MPLL_DIV4_CK (78MHz)
4: MPLL_DIV5_CK (62.4MHz)
5: HFOSC_DIV3P5_CK (89.1MH?z)
6: HFOSC_DIV4_CK (78MHz)
7: HFOSC_DIV5_CK (62.4MHz)
VDDPD VDDPD Controls the output pin VDDPD used for power
saving. The output pin VDDPD will control

power for memory card.

0: The output pin VDDPD will output logic low. The
power for memory card will be turned off.

1: The output pin VDDPD will output logic high. The
power for memory card will be turned on.

RCDEN RCDEN Controls the output pin RCDEN used for card
identification process when the controller is
for SD memory card. Its output will control the
pull down resistor on the system board to
connect or disconnect with the signal
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Bit(s) Mnemonic Name Description

CD/DATS3.

0: The output pin RCDEN will output logic low.
1: The output pin RCDEN will output logic high.

19 DIRQEN DIRQEN Enables data request interrupt. The register bit
is used to control if data request is used as an
interrupt source.

O: Data request is not used as an interrupt source.
1: Data request is used as an interrupt source.

18 PINEN PINEN Enables pin interrupt. The register bit is used
to control if the pin for card detection is used
as an interrupt source.

0: The pin for card detection is not used as an
interrupt source.

1: The pin for card detection is used as an interrupt
source.

17 DMAEN DMAEN Enables DMA. Note that if DMA capability is
disabled then application software must poll
the status of the register MSDC_STA for
checking any data transfer request. If DMA is
desired, the register bit must be set before
command register is written.

0: DMA request induced by various conditions is
disabled, no matter the controller is configured as the
host of either SD memory card or memory stick.

1: DMA request induced by various conditions is
enabled, no matter the controller is configured as the
host of either SD memory card or memory stick.

16 INTEN INTEN Enables interrupt. Note that if interrupt
capability is disabled, application software
must poll the status of the register MSDC__STA
to check for any interrupt request.

O: Interrupt induced by various conditions is disabled,
no matter the controller is configured as the host of
either SD memory card or memory stick.

1: Interrupt induced by various conditions is enabled,
no matter the controller is configured as the host of
either SD memory card or memory stick.

15:8 SCLKF SCLKF Controls clock frequency of serial clock on SD
bus. Denote clock frequency of SD bus serial
clock as fslave and clock frequency of the SD
controller as fhost which is 89.1MHz. Then the
value of the register field is as the following.

Note: The allowed maximum frequency of
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Bit(s) Mnemonic Name Description

4:3

fslave is 44.55MHz. While changing clock rate,
it needs "1T clock period before changing + 1T

clock period after change' for HW signal to re-
synchronize.

00000000b: fslave =(1/2)*fhost
00000001b: fslave = (1/(4*1))*thost
00000010b: fslave = (1/(4*2))*fhost
00000011b: fslave = (1/(4*3))*fhost
00000100b~111111110b: ...
11111111b: fslave = (1/(4*255))*fhost

SCLKON SCLKON Serial clock always on. For debugging.

0: Serial clock not always on.
1: Serial clock always on.

CRED CRED Rising edge data. The register bit is used to
determine that serial data input is latched at
the falling edge or the rising edge of serial
clock. The default setting is at the rising edge.
If serial data have worse timing, set the
register bit to'l'. When the memory card has
worse timing on return read data, set the
register bit to '1".

0O: Serial data input is latched at the rising edge of
serial clock.

1: Serial data input is latched at the falling edge of
serial clock.

STDBY STDBY Standby mode. If the module is powered down,
operating clock to the module will be stopped.
At the same time, clock to card detection
circuitry will also be stopped. If detection of
memory card insertion and removal is desired,
write '1' to the register bit. If interrupt for
detection of memory card insertion and
removal is enabled, interrupt will take place
whenever memory is inserted or removed.

0: Standby mode is disabled.
1: Standby mode is enabled.

CLKSRC CLKSRC Specifies which clock is used as source clock of
memory card. Use MPLL (312MHZz) or HFOSC
(312MHZz) as source clock of memory card
when clock hopping is not enabled. If clock
hopping is enabled, MPLL clock's hopping rate
will be 0~-8% and HFOSC 312MHz (0~-8%).
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Bit(s) Mnemonic Name Description

00: CLKSQ_F26M_CK; MPLL_DIV5_CK (62.4MHz)

01: LFOSC_F26M_CK; HFOSC_DIV3P5_CK
(89.1IMHz)

10: MPLL_DIV3P5_CK (89.1IMH2);
HFOSC_DIV4_CK (78MH?z)

11: MPLL_DIV4_CK (78MHz); HFOSC_DIV5_CK
(62.4MHz)

2 NOCRC NOCRC Disables CRC. 1 indicates that data transfer
without CRC is desired. For write data block,
data will be transmitted without CRC. For read
data block, CRC will not be checked. It is for
tests.

0: Data transfer with CRC is desired.
1: Data transfer without CRC is desired.

1 RST RST Software reset. Writing 1 to the register bit will
cause internal synchronous reset of SD
controller but will not reset register settings.
RST should only be set when RST is equal to O.

0: Read 0 stands for the reset process is finished.
1: Write 1 to reset SD controller.

0] MSDC MSDC Configures the controller as SD memory card
mode. CLK/CMD/DAT line will be pulled low
when SD memory card mode is disabled.

0: Disable SD memory card

1: Enable SD memory card

A0020004 MSDC_STA SD Memory Card Controller Status 00000002
Register
Bit 31 | 30 | 29 | 28 27 | 26 25 | 24 | 23 | 22 21 20 19 18 17 16
Nam
e
Type
Rese
t
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FIF
Nam | BU | ¢ FIFOCNT inT | PR | BE | BF
e SY LR Q
Wi
Type | RO c RO RO | RO | RO | RO
R‘:f[se o | o ol ol ool o] o 1 0
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Bit(s) Mnemonic Name

Description

15 BUSY BUSY

14  FIFOCLR FIFOCLR

7:4 FIFOCNT FIFOCNT

3 INT INT

2 DRQ DRQ

Status of the controller. If the controller is in
busy state, the register bit will be '1'. Otherwise
'0'.

0: The controller is in busy state.
1: The controller is in idle state.

Clears FIFO. Writing '1' to the register bit will
cause the content of FIFO clear and reset the
status of FIFO controller.

0: Read 0 stands for the FIFO clear process is finished.

1: Write 1 to clear the content of FIFO clear and reset
the status of FIFO controller.

FIFO count. The register field shows how many
valid entries are in FIFO.

0000: There is 0 valid entry in FIFO.
0001: There is 1 valid entry in FIFO.
0010: There are 2 valid entries in FIFO.
0011~0111: ...

1000: There are 8 valid entries in FIFO.

Indicates if any interrupt exists. While any
interrupt exists, the register bit still will be
active even if the register bit INTEN in the
register MSDC__CFG is disabled. SD controller
can interrupt MCU by issuing interrupt request
to interrupt controller, or software/application
polls the register endlessly to check if any
interrupt request exists in SD controller. When
the register bit INTEN in the register
MSDC_CFG is disabled, the second method will
be used. For read commandes, it is possible that
timeout error takes place. Software can read
the status register to check if timeout error
takes place without OS time tick support or
data request is asserted.

Note: The register bit will be cleared when
reading the register MSDC_INT.

0: No interrupt request exists.
1: Interrupt request exists.

Indicates if any data transfer is required. When
any data transfer is required, the register bit
still will be active even if the register bit
DIRQEN in the register MSDC_CFG is disabled.
Data transfer can be achieved by DMA channel
alleviating MCU loading, or by polling the
register bit to check if any data transfer is
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Bit(s) Mnemonic Name Description
requested. When the register bit DIRQEN in
the register MSDC__CFG is disabled, the second
method will be used.
0: No DMA request exists.
1: DMA request exists.
1 BE BE Indicates if FIFO in SD controller is empty
0: FIFO in SD controller is not empty.
1: FIFO in SD controller is empty.
0 BF BF Indicates if FIFO in SD controller is full
0: FIFO in SD controller is not full.
1: FIFO in SD controller is full.
A0020008 MSDC_INT SD Memory Card Controller Interrupt 00000000
Register
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Nam
e
Type
Rese
t
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SD SD SD SD
Nam SODII R1 MC | DA | CM llfjll DI
e RO Bl IR TIR DI RO RQ
RQ Q Q RQ
Type RC RC RC RC RC RC RC
Retse o | o olo|lo|o]o
Bit(s) Mnemonic Name Description
7 SDIOIRQ SDIOIRQ SDIO interrupt. The register bit indicates if any
interrupt for SDIO exists. Whenever interrupt
for SDIO exists, the register bit will be set to '1*
if interrupt is enabled. It will be reset when the
register is read.
0: No SDIO interrupt
1: Interrupt for SDIO exists.
6 SDRI1BIRQ SDRI1BIRQ SD R1b response interrupt. The register bit will

© 2015 - 2018 Airoha Technology Corp.

be active when a SD command with R1b
response finished and the DATO line has
transited from busy to idle state. Single block
write commands with R1b response will cause
interrupt when the command is completed no
matter successfully or with CRC error.
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Bit(s) Mnemonic Name Description

However, multi-block write commands with
R1b response will not cause the interrupt
because multi-block write commands are
always stopped by STOP_TRANS commands.
STOP_TRANS commands (with R1b response)
behind multi-block write commands will cause
the interrupt. Single block read command with
R1b response will cause the interrupt when the
command is completed but multi-block read
commands do not.

Note: STOP_TRANS commands (with R1b
response) behind multi-block read commands
will cause interrupt.

0: No interrupt for SD R1b response.
1: Interrupt for SD R1b response exists.

4 SDMCIRQ SDMCIRQ SD memory card interrupt. The register bit
indicates if any interrupt for SD memory card
exists. Whenever interrupt for SD memory
card exists, i.e. any bit in the register
SDC_CSTA is active, the register bit will be set
to '1"if interrupt is enabled. It will be reset
when the register is read.

Note: This bit will not trigger MSDC hardware
interrupt.

0: No SD memory card interrupt
1: SD memory card interrupt exists.

3 SDDATIRQ SDDATIRQ SD bus DAT interrupt. The register bit
indicates if any interrupt for SD DAT line
exists. Whenever interrupt for SD DAT line
exists, i.e. any bit in the register SDC__ DATSTA
is active, the register bit will be setto '1" if
interrupt is enabled. It will be reset when the
register is read.

0: No SD DAT line interrupt
1: SD DAT line interrupt exists.

2 SDCMDIRQ SDCMDIRQ SD bus CMD interrupt. The register bit
indicates if any interrupt for SD CMD line
exists. Whenever interrupt for SD CMD line
exists, i.e. any bit in the register SDC_CMDSTA
is active, the register bit will be setto '1" if
interrupt is enabled. It will be reset when the
register is read.

0: No SD CMD line interrupt
1: SD CMD line interrupt exists.

1 PINIRQ PINIRQ Pin change interrupt. The register bit indicates
if any interrupt for memory card
insertion/removal exists. Whenever memory
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Bit(s) Mnemonic Name Description

card is inserted or removed and card detection
interruptis enabled, i.e. the register bit PINEN
in the register MSDC_CFG is setto '1', the
register bit will be set to '1". It will be reset
when the register is read.

0: Otherwise
1: Card is inserted or removed.

0 DIRQ DIRQ Data request interrupt. The register bit
indicates if any interrupt for data request
exists. Whenever data request exists and data
request as an interrupt source is enabled, i.e.
the register bit DIRQEN in the register
MSDC_CFG is set to '1’, the register bit will be
active. It will be reset when reading it. For
software, data requests can be recognized by
polling the register bit DRQ or by data request
interrupt. Data request interrupts will be
generated every FIFOTHD data transfer.

0: No data request interrupt

1: Data request interrupt occurs.

A0020010 MSDC_DAT SD Memory Card Controller Data 00000000
Register

Bit | 31 | 30 [ 29 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 | 21 [ 20 | 19 | 18 | 17 | 16
Nim DATA
Type RW
Retse o|lo|lo|lo|lo]o|lo|o|]o|lo|]o]|]o|o|]o]|]ofo
Bit | 15 | 14| 3] 12 ] 11 ] 10 9 8 7 6 5 4 3 2 1 0
sz DATA
Type RW
Retse o|lo|lo|lo|lo]o|lo|o]o|lo|]o]|]o|o|]o]ofo
Bit(s) Mnemonic Name Description

31:0 DATA DATA Reads/writes data from/to FIFO inside SD

controller. Data access is in unit of 32 bits.
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A0020014 MSDC_10CON SD Memory Card Controller 10 Control 010000C3
Register
Bit | 31 | 30 [ 29 | 28 [ 27 | 26 | 25 | 24 | 23 [ 22 | 21 [ 20 | 19 | 18 | 17 | 16
SA | CR | CM
Nam SAMPLE | FixoLy [ mp [ co [ s | anTew | D9
e OoN | 1s | EL
Type RW RW RW | RW | RW RW RW
R‘:f[se ol 1 |lo|lo|lo]lo|lo]o]|]o]o
Bit 5 | 14| 3] 12] 1] w0 9 8 7 6 5 4 3 2 1 0
HI
cMm GH SR | SR
Nam | 5 s DMQ‘EUR cF | cF ODCCFGL ODCCFGO
e E PE Gl | GO
ED
Type | RW RW RW RW [ RW RW RW
R‘:f[se 0 oo o] 1t ofofo]f| o] 1
Bit(s) Mnemonic Name Description
25:24 SAMPLEDLY SAMPLEDLY The register is used for SW to select the turn

around delay cycle between write data end bit
and CRC status for SD card.

00: O-T delay
01: 1-T delay
10: 2-T delay
11: 3-T delay

23:22 FIXDLY FIXDLY The register is used for SW to select the delay
cycle after clock fix high for the host controller
to SD card.

00: O-T delay
01: 1-T delay
10: 2-T delay
11: 3-T delay

21  SAMPON SAMPON Data sample enable always on. The bit’s
suggested setting is 1 when feedback clock is
used and O when multiple phase clock is used.

0: Data sample enable not always on
1: Data sample enable always on.

20 CRCDIS CRCDIS Switches off data CRC check for SD read data

0: CRC check is on.
1: CRC check is off.

19 CMDSEL CMDSEL Determines whether the host should delay 1-T
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Bit(s) Mnemonic

Name

Description

18:17 INTLH

16 DSW

15 CMDRE

10 HIGH_SPEED

9:8 DMABURST

INTLH

DSW

CMDRE

HIGH_SPEED

DMABURST
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to latch response from card

0: Host latches response without 1-T delay.
1: Host latches response with 1-T delay.

Selects latch timing for SDIO multi-block read
interrupt

00: Host latches INT at the second backend clock after
the end bit of current data block from card is received.
(default)

01: Host latches INT at the first backend clock after the
end bit of current data block from card is received.

10: Host latches INT at the second backend clock after
the end bit of current data block from card is received.

11: Host latches INT at the third backend clock after
the end bit of current data block from card is received.

Determines whether the host should latch data
with 1-T delay or not. For SD card, this bitis
suggested to be 0. For MSPRO cards, itis
suggested to be 1.

0: Host latches the data with 1-T delay.
1: Host latches the data without 1-T delay.

Determines whether the host should latch
response token (sent from card on CMD line)
at rising edge or falling edge of serial clock.
(T.B.D this bit is un-useful)

0: Host latches response at rising edge of serial clock
1: Host latches response at falling edge of serial clock

For high-speed mode when internal sample
clock is used. High-speed mode means that the
SD/MMC serial bus clock rate is bigger than
25MHz. The default speed mode means that the
SD/MMC serial bus clock rate is bigger than
25MHz.

0: Default speed
1: High speed

The register is used for SW to select burst type
when data transfer by DMA.

Note: Only single mode can support non-4N
bytes data transfer in read operation.

Page 123 of 692

This document contains information that is proprietary to Airoha Technology Corp. (“Airoha”) and/or its licensor(s).
Any unauthorized use, reproduction or disclosure of this document in whole or in part is strictly prohibited.



A I RO.I—I'P( MT2523 Series Reference Manual

Bit(s) Mnemonic Name Description

00: Single mode

01: 4-beat incrementing burst
10: 8-beat incrementing burst
11: Reserved.

7 SRCFG1 SRCFG1 Output driving capability the pins DATO, DAT]1,
DAT2 and DAT3

0: Fast slew rate
1: Slow slew rate

6 SRCFGO SRCFGO Output driving capability the pins CMD/BS and
SCLK

0: Fast slew rate

1: Slow slew rate

5:3 ODCCFG1 ODCCFG1 Output driving capability the pins DATO, DATL,
DAT2 and DAT3
000: 4mA
001: 8mA
010: 12mA
011: 16mA
2:0 ODCCFGO ODCCFGO Output driving capability the pins CMD/BS and
SCLK
000: 4mA
001: 8mA
010: 12mA
011: 16mA
A0020018 MSDC_I10CON1 SD Memory Card Controller 10 Control 00022022
Register 1
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 | 16
PR
CF
Nam G_ | PRVAL_R
e RS ST_WP
T_
WP
Type RW RW
Rese
t 0 1 0
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Bit | 15 ] 14 ] 13 ] 12 | 1 [10] 9 8 7 6 5 | 4 2 1 | o
PR PR PR PR

Nam CF | PRVAL_C CF | PRVAL_C CF | PRVAL_D CF | PRVAL_I

e G_ K G_ M G_ A G_I NS
CK CM DA NS

Type RW RW RW RW RW RW RW RW

R‘:f[se 0 1 0 o | ol o 0 1| o 0 1 0

Bit(s) Mnemonic Name Description

18 PRCFG_RST/WP PRCFG_RST_WP

17:16 PRVAL_RST/WP PRVAL_RST_WP

14  PRCFG_CK PRCFG_CK
13:12 PRVAL_CK PRVAL_CK
10 PRCFG_CM PRCFG_CM

© 2015 - 2018 Airoha Technology Corp.

Pull up/down register configuration for pin
RST/WP. The default value is O.

0: Pull up resistor in the 1/0 pad of the pin WP is
enabled.

1: Pull down resistor in the 1/0 pad of the pin WP is
enabled.

Pull up/down register value for pin RST/WP.
The default value is 10.

00: Pull up resistor and pull down resistor in the 1/0
pad of the pin WP are all disabled.

01: Pull up/down resistor in the 1/0 pad of the pin WP
value is 47k.

10: Pull up/down resistor in the 1/0 pad of the pin WP
value is 47k.

11: Pull up/down resistor in the 1/0 pad of the pin WP
value is 23.5k.

Configures pull up/down register for pin CK.
The default value is O.

0: Pull up resistor in the 170 pad of the pin CK is
enabled.

1: Pull down resistor in the 1/0 pad of the pin CK is
enabled.

Pull up/down register value for pin CLK. The
default value is 10.

00: Pull up resistor and pull down resistor in the 1/0
pad of the pin CLK are all disabled.

01: Pull up/down resistor in the 1/0 pad of the pin CLK
value is 47k.

10: Pull up/down resistor in the 1/0 pad of the pin CLK
value is 47k.

11: Pull up/down resistor in the 1/0 pad of the pin CLK
value is 23.5k.

Configures pull up/down register for the pin
CM. The default value is O.

O: Pull up resistor in the 1/0 pad of the pin CM is
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Bit(s) Mnemonic Name Description

enabled.

1: Pull down resistor in the 1/0 pad of the pin CM is
enabled.

9:8 PRVAL_CM PRVAL_CM Pull up/down register value for pin CMD/BS.
The default value is 00.

00: Pull up resistor and pull down resistor in the 1/0
pad of the pin CMD/BS are all disabled.

01: Pull up/down resistor in the 1/0 pad of the pin
CMD/BS value is 47k.

10: Pull up/down resistor in the 1/0 pad of the pin
CMD/BS value is 47k.

11: Pull up/down resistor in the 1/0 pad of the pin
CMD/BS value is 23.5k.

6 PRCFG_DA PRCFG_DA Configures pull up/down register for pin DATO,
DAT1, DAT2, DAT3. The default value is O.

O: Pull up resistor in the 1/0 pad of the pin DAT is
enabled.

1: Pull down resistor in the 1/0 pad of the pin DAT is
enabled.

5:4 PRVAL_DA PRVAL_DA Pull up/down register value for pin DATO,
DAT1, DAT2, DAT3. The default value is 10.

00: Pull up resistor and pull down resistor in the 1/0
pad of the pin DAT are all disabled.

01: Pull up/down resistor in the 1/0 pad of the pin
DAT value is 47k.

10: Pull up/down resistor in the 1/0 pad of the pin
DAT value is 47k.

11: Pull up/down resistor in the 1/0 pad of the pin DAT
value is 23.5k.

2 PRCFG_INS PRCFG_INS Configures pull up/down register for pin INS.
The default value is O

O: Pull up resistor in the 1/0 pad of the pin WP is
enabled.

1: Pull down resistor in the 1/0 pad of the pin WP is
enabled.

1:0 PRVAL_INS PRVAL_INS Pull up/down register value for pin INS. The
default value is 10.

00: Pull up resistor and pull down resistor in the 1/0
pad of the pin INS are all disabled.
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Bit(s) Mnemonic Name

Description

01: Pull up/down resistor in the 1/0 pad of the pin INS
value is 47k.

10: Pull up/down resistor in the 1/0 pad of the pin INS
value is 47k.

11: Pull up/down resistor in the 1/0 pad of the pin INS
value is 23.5k.

A0020020 SDC_CFEG

SD Memory Card Controller 00008000

Configuration Register

Bit | 31 | 30 [ 29 | 28 [ 27 | 26 | 25 | 24 | 23 [ 22 | 21 [ 20 | 19 | 18 | 17 | 16
MD
Nam DTOC WDOD SDi LE | SIE
e o N N
Type RW RW RW RW | RW
Retse o|lo|lo|lo|lo]o|lo|lo]o|o|o]o]o o | o
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
sz BSYDLY BLKLEN
Type RW RW
Retse 1 {oflo|lo|lo|lo|lo|lo|lo|o|o]|]o]|]o]|]of|olfo
Bit(s) Mnemonic Name Description
31:24 DTOC DTOC Data timeout counter. The period from finish
of the initial host read command or the last
read data block in a multiple block read
operation to the start bit of the next read data
block requires at least two serial clock cycles.
The counter is used to extend the period (Read
Data Access Time) in unit of 65,536 serial
clocks. See the register field description of the
register bit RDINT for reference.
00000000: Extend 65,536 more serial clock cycle.
00000001: Extend 65,536x2 more serial clock cycles.
00000010: Extend 65,536x3 more serial clock cycles.
00000011~11111110: ...
11111111: Extend 65,536x 256 more serial clock cycles.
23:20 WDOD WDOD Write data output delay. The period from finish

of the response for the initial host write
command or the last write data block in a
multiple block write operation to the start bit
of the next write data block requires at least
two serial clock cycles. The register field is
used to extend the period (Write Data Output
Delay) in unit of one serial clock.
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Bit(s) Mnemonic Name

Description

19 SDIO SDIO

17 MDLEN MDLEN

16 SIEN SIEN

15:12 BSYDLY BSYDLY

© 2015 - 2018 Airoha Technology Corp.

0000: No extension

0001: Extend one more serial clock cycle.
0010: Extend two more serial clock cycles.
0011~1110: ...

1111: Extend fifteen more serial clock cycles.

Enables SDIO

0: SDIO mode is disabled.
1: SDIO mode is enabled.

Enables multiple data line. The register can be
enabled only when SD memory card is applied
and detected by software application. It is the
responsibility of the application to program the
bit correctly when a MultiMediaCard is
applied. If a MultiMediaCard is applied and 4-
bit data line is enabled, the 4 bits will be
outputted every serial clock. Therefore, data
integrity will fail.

0: 4-bit data line is disabled.
1: 4-bit data line is enabled.

Enables serial interface. It should be enabled
as soon as possible before any command.

0: Serial interface for SD is disabled.
1: Serial interface for SD is enabled.

The register field is only valid for the
commands with R1b response. If the command
has a response of R1b type, SD controller must
monitor the data line O for card busy status
from the bit time that is two serial clock cycles
after the command end bit to check if
operations in SD memory card have finished.
The register field is used to expand the time
between the command end bit and end of
detection period to detect card busy status. If
time is up and there is no card busy status on
data line O, the controller will abandon the
detection.

0000: No extension
0001: Extend one more serial clock cycle.
0010: Extend two more serial clock cycles.

0011~1110: ...
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Bit(s) Mnemonic Name Description

1111: Extend fifteen more serial clock cycles.

11:0 BLKLEN BLKLEN It refers to Block Length. The register field

defines the length of one block in unit of byte in
a data transaction. The maximum value of
block length is 2048 bytes.

000000000000: Reserved.
000000000001: Block length is 1 byte.
000000000010: Block length is 2 bytes.
000000000011~011111111110: ...
011111111111: Block length is 2047 bytes.

100000000000: Block length is 2048 bytes.

A0020024 SDC_CMD SD Memory Card Controller Command 00000000
Register
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CM
Nam DE
e AIL
Type RW
Rese
t 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BR
Nam | INT | ST ID
o P op | RW DTYPE RT RSPTYP EKA CMD
Type | RW | RW | RW RW RW RW RW RW
R‘:f[se o|lo|lo|lo|lo]o|lo|o|]o|lo|]o]|]o|o|]o]ofo
Bit(s) Mnemonic Name Description
16 CMDFAIL CMDFAIL If 4-bit SDIO mode is enabled, when CMD/DAT
error occurs, set up this bit to select whether to
"wait stop command" or "wait data state
machine idle".
0: Wait stop command
1: Wait data state machine idle
15 INTC INTC Indicates if the command is GO_IRQ_STATE.

If the command is GO_IRQ_STATE, the period
between command token and response token
will not be limited.

0: The command is not GO_IRQ_STATE.
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Bit(s) Mnemonic Name

Description

14 STOP STOP

13 RW RW

12:11 DTYPE DTYPE

10 IDRT IDRT

9:7 RSPTYP RSPTYP

1: The command is GO_IRQ_STATE.

Indicates if the command is a stop
transmission command.

0: The command is not a stop transmission command.
1: The command is a stop transmission command.

Defines the command is a read command or
write command. The register bit is valid only
when the command will cause a transaction
with data token.

0: The command is a read command.
1: The command is a write command.

Defines data token type for the command

00: No data token for the command
01: Single block transaction

10: Multiple block transaction. That is, the command is
a multiple block read or write command.

11: Stream operation. It should only be used when a
MultiMediaCard is applied.

Identification response time. The register bit
indicates if the command has a response with
NID (i.e. 5 serial clock cycles as defined in SD
Memory Card Specification Part 1 Physical
Layer Specification version 1.0) response time.
The register bit is valid only when the
command has a response token. Thus the
register bit must be set to '1' for CMD2
(ALL_SEND_CID) and ACMDA41
(SD_APP_OP_CMD).

0: Otherwise.

1: The command has a response with NID response
time.

Defines response type for the command. For
commands with R1 and R1b response, the
register SDC_CSTA (not SDC_STA) will be
updated after response token is received. This
register SDC_CSTA contains the status of the
SD and will be used as response interrupt
sources.

Note: If CMD?7 is used with all O's RCA, RSPTYP
must be "000". Command "GO_TO_IDLE" also
has RSPTYP="'000".
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Bit(s) Mnemonic Name Description

000: There is no response for the command. For
instance, broadcast command without response and
GO_INACTIVE_STATE command.

001: The command has R1 response. R1 response token
is 48-bit.

010: The command has R2 response. R2 response
token is 136-bit.

011: The command has R3 response. Even though R3 is
48-bit response, it does not contain CRC checksum.

100: The command has R4 response. R4 response
token is 48-bit. (only for MMC)

101: The command has R5 response. R5 response
token is 48-bit. (only for MMC)

110: The command has R6 response. R6 response
token is 48-bit.

111: The command has R1b response. If the command
has a response of R1b type, SD controller must monitor
the data line O for card busy status from the bit time
that is two or four serial clock cycles after the
command end bit to check if operations in SD memory
card have finished. There are two cases for detection of
card busy status. The first case is that the host stops
the data transmission during an active write data
transfer. The card will assert busy signal after the stop
transmission command end bit followed by four serial
clock cycles. The second case is that the card is in idle
state or under a scenario of receiving a stop
transmission command between data blocks when
multiple block write command is in progress. The
register bit is valid only when the command has a
response token.

6 BREAK BREAK Aborts pending MMC GO_IRQ_MODE
command. It is only valid for a pending
GO_IRQ_MODE command waiting for MMC
interrupt response.

0: Other fields are valid.

1: Break a pending MMC GO__IRQ_MODE command
in the controller. Other fields are invalid.

5.0 CMD CMD SD memory card command. Total 6 bits.
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A0020028 SDC_ARG SD Memory Card Controller Argument 00000000
Register
Bit | 31 | 30 [ 29 | 28 [ 27 | 26 | 25 | 24 | 23 [ 22 | 21 [ 20 | 19 | 18 | 17 | 16
Nam ARG
e
Type RW
Retse o|lo|lo|lo]lo|lo|lo|lo]lo]o|o|lo|o]|]of|ofo
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Nam ARG
e
Type RW
R‘:f[se o|lo|lo|lo]lo|lo|lo|lo]lo]o|o|lo|o]|]o|ofo
Bit(s) Mnemonic Name Description
31:0 ARG ARG Contains argument of SD memory card
command
A002002C SDC_STA SD Memory Card Controller Status 00000000
Register
Bit 31 | 30 | 29 | 28 27 | 26 25 | 24 | 23 | 22 21 20 19 18 17 16
Nam
e
Type
Rese
t
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FE | FE | BE | BE | BE
DA | CM | DA | CM | SD
Nam I \\p T8 | DB | TB | DB | CB
e Us [ us | us | us | us
Y Y Y Y Y
Type | RO RO | RO | RO | RO | RO
Retse 0 o]l ol ol o] o
Bit(s) Mnemonic Name Description
15 WP WP Detects the status of Write Protection switch on

© 2015 - 2018 Airoha Technology Corp.

This document contains information that is proprietary to

SD memory card. The register bit shows the
status of Write Protection switch on SD
memory card. There is no default reset value.
The pin WP (Write Protection) is also only
useful while the controller is configured for SD
memory card.

1: Write Protection switch on. It means that memory
card is desired to be write-protected.

0: Write Protection switch off. It means that memory
card is writable.
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Bit(s) Mnemonic Name Description

4 FEDATBUSY FEDATBUSY Indicates if any transmission is going on DAT
line on SD bus. This bit indicates directly the
CMD line at card clock domain. For those
commands without data but still involving DAT
line, the register bit is useless. For example, if
an Erase command is issued, checking if the
register bit is 'O’ before issuing the next
command with data will not guarantee that the
controller is idle. In this situation, use the
register bit BESDCBUSY.

0: No transmission is going on DAT line on SD bus.

1: There exists transmission going on DAT line on SD
bus.

3 FECMDBUSY FECMDBUSY Indicates if any transmission is going on CMD
line on SD bus. This bit indicates directly the
CMD line at card clock domain.

0: No transmission is going on CMD line on SD bus.

1: There exists transmission going on CMD line on SD
bus.

2 BEDATBUSY BEDATBUSY Indicates if any transmission is going on DAT
line on SD bus.

0: Backend SDC controller gets the info that no
transmission is going on DAT line on SD bus.

1: Backend SDC controller gets the info that there
exists transmission going on DAT line on SD bus.

1 BECMDBUSY BECMDBUSY Indicates if any transmission is going on CMD
line on SD bus. This bit shows backend
controller's CMD busy state. The busy state is
sync from card clock domain to bus clock
domain.

0: Backend SDC controller gets the info that no
transmission is going on CMD line on SD bus.

1: Backend SDC controller gets the info that there
exists transmission going on CMD line on SD bus.

0 BESDCBUSY BESDCBUSY Indicates if SD controller is busy, i.e. any
transmission is going on CMD or DAT line on
SD bus. This bit shows backend controller's
SDC busy state. The busy state is sync from
card clock domain to bus clock domain.

0: Backend SD controller is idle.

1: Backend SD controller is busy.
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A0020030 SDC_RESPO SD Memory Card Controller Response 00000000
Register O
Bit | 31 | 30 [ 29 | 28 [ 27 | 26 | 25 | 24 | 23 [ 22 | 21 [ 20 | 19 | 18 | 17 | 16
sz RESP_31_0
Type RO
Retse o|lo|lo|lo|lo]o|lo|o]o|lo|]o]|]o|o|]o]ofo
Bit | 15 | 14 ] 13]122] 1] w0 9 8 7 6 5 4 3 2 1 0
sz RESP_31_0
Type RO
R‘:f[se o|lo|lo|lo|lo]o|lo|o|]o|lo|]o]|]o|o|]o]ofo
Bit(s) Mnemonic Name Description
31:0 RESP[31:0] RESP_31_0
A0020034 SDC_RESP1 SD Memory Card Controller Response 00000000
Register 1
Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 | 21 [ 20 | 19 | 18 ] 17 | 16
Nim RESP_63_32
Type RO
Retse o|lo|lo|lo|lo]o|lo|o]o|lo|]o]|]o|o|]o]|]ofo
Bit | 15 | 14 ] 13 ] 122 ] 1] 10 9 8 7 6 5 4 3 2 1 0
sz RESP_63_32
Type RO
Retse o|lo|lo|lo|lo]o|lo|o]o|lo|]o]|]o|o|]o]|]ofo
Bit(s) Mnemonic Name Description
31:0 RESP[63:32] RESP_63_32
A0020038 SDC_RESP2 SD Memory Card Controller Response 00000000
Register 2
Bit | 31 | 30 [ 29 | 28 [ 27 | 26 | 25 | 24 | 23 [ 22 | 21 [ 20 | 19 | 18 | 17 | 16
sz RESP_95_64
Type RO
R‘:f[se o|lo|lo|lo|lo]o|lo|o]o|lo|]o]|]o|o|]o]|]ofo
Bit | 15 | 14 ] 13 ] 12] 1] w0 9 8 7 6 5 4 3 2 1 0
Nim RESP_95 64
Type RO
Retse o|lo|lo|lo|lo]o|lo|o]o|lo|]o]|]o|o|]o]|]ofo
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Bit(s) Mnemonic

Name

Description

31:0 RESP[95:64]

RESP_95_ 64

A002003C SDC_RESP3 SD Memory Card Controller Response 00000000
Register 3
Bit | 31 | 30 [ 29 | 28 [ 27 | 26 | 25 | 24 | 23 [ 22 | 21 [ 20 | 19 | 18 | 17 | 16
sz RESP_127 96
Type RO
R‘:f[se o|lo|lo|lo]lo|lo|lo|lo]lo]o|]o|lo|o]|]of|ofo
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Nim RESP_127 96
Type RO
Retse o|lo|lo|lo]lo|lo|lo|lo]lo]o|]o|lo|o]|]of|ofo
Bit(s) Mnemonic Name Description
31:0 RESP[127:96] RESP_127 96
A0020040 SDC_CMDSTA SD Memory Card Controller Command 00000000
Status Register
Bit 31 | 30 [ 29 | 28 | 27 [ 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 18 17 16
Nam
e
Type
Rese
t
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RS
PC | CM | CM
Nam rRc | oT | DR
e ER | o | DY
R
Type RC | RC | RC
Rese 0 0 0
t
Bit(s) Mnemonic Name Description
2 RSPCRCERR RSPCRCERR CRC error on CMD detected. 1 indicates that SD
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controller detects a CRC error after reading a
response from the CMD line.

0: Otherwise

1: SD controller detects a CRC error after reading a
response from the CMD line.
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Bit(s) Mnemonic

Name

Description

1 CMDTO

0 CMDRDY

A0020044 SDC_DATSTA

CMDTO

CM

DRDY

Timeout on CMD detected. 1 indicates that SD
controller detects a timeout condition while
waiting for a response on the CMD line.

0: Otherwise

1: SD controller detects a timeout condition while
waiting for a response on the CMD line.

For command without response, the register
bit will be '1' once the command is completed
on SD bus. For command with response, the
register bit will be '1' whenever the command is
issued onto SD bus and its corresponding
response is received without CRC error.

0: Otherwise

1: Command with/without response finish successfully
without CRC error.

SD Memory Card Controller Data 00000000
Status Register

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Nam
e
Type
Rese
t
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BL
DA
Nam DATCRCERR 1 | KD
e ON
(6]
E
Type RC RC | RC
Retse olo|lo|lo|o]l]o|lo]|]o]|]o]o
Bit(s) Mnemonic Name Description
9:2 DATCRCERR DATCRCERR CRC error on DAT detected. 1 indicates that SD
controller detected a CRC error for bit n after
reading a block of data from the DAT line or SD
signaled a CRC error after writing a block of
data to the DAT line.
0: Otherwise
1: SD controller detects a CRC error after reading a
block of data from the DAT line or SD signaled a CRC
error after writing a block of data to the DAT line.
Note that: n is 7~0 for 8-bits mode, each bit read and
clear individually.
1 DATTO DATTO Timeout on DAT detected. 1 indicates that SD
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controller detected a timeout condition while
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Bit(s) Mnemonic Name Description
waiting for data token on the DAT line.
0: Otherwise
1: SD controller detects a timeout condition while
waiting for data token on the DAT line.
0] BLKDONE BLKDONE Indicates the status of data block transfer

0: Otherwise

1: A data block is successfully transferred.

A0020048 SDC_CSTA

SD Memory Card Status Register

00000000

Bit | 31 | 30 [ 29 | 28 [ 27 | 26 | 25 | 24 | 23 [ 22 | 21 [ 20 | 19 | 18 | 17 | 16
sz CSTA_ 310
Type RC
Retse o|lo|lo|lo]lo|]o|lo|lo]lo]|]o|]o|lo|o]|]of|ofo
Bit 5 | 14| 3122 ] 1] 10 9 8 7 6 5 4 3 2 1 0
sz CSTA_31 0
Type RC
R‘:f[se o|lo|lo|lo]lo|lo|lo|lo]lo]o|]o|lo|o]|]of|ofo
Bit(s) Mnemonic Name Description

31:0 CSTA[31:0] CSTA 310
A002004C SDC_IRQMASKO SD Memory Card IRQ Mask Register O 00000000

Bit | 31 | 30 [ 29 | 28 [ 27 | 26 | 25 | 24 | 23 [ 22 | 21 [ 20 | 19 | 18 | 17 | 16
sz IRQMASK_31 0

Type RW

R‘:f[se o|lo|lo|lo]lo|lo|lo|lo]lo]o|]o|lo|o]|]of|ofo
Bit 5 |14 [ 3] 2] 1] 9 8 7 6 5 4 3 2 1 0
Nim IRQMASK_31 0

Type RW

Retse o|lo|lo|lo]lo|lo|lo|lo]lo]o|]o|lo|o]|]of|ofo
Bit(s) Mnemonic Name Description
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Bit(s) Mnemonic Name Description
31:0 IRQMASK [31:0] IRQMASK_31_0
A0020050 SDC_IRQMASKI1 SD Memory Card IRQ Mask Register 1 00000000

Bit | 31 | 30 [ 29 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 | 21 [ 20 | 19 | 18 | 17 | 16
Nim IRQMASK_63_32

Type RW

Retse o|lo|lo|lo]lo|lo|lo|lo]lo]o|]o|lo|o]|]o|ofo
Bit | 15 | 14 | 13| 12| 11 |10] 9] 81 7 ] 6] 5] 4] 3] 2 1] 0
sz IRQMASK_63_32

Type RW

Retse o|lo|lo|lo]lo|lo|lo|lo]lo]|]o|]o|lo|o]|]of|ofo
Bit(s) Mnemonic Name Description

31.0

IRQMASK [63:32]

IRQMASK_63_32

A0020054 SDIO_CFG SDIO Configuration Register 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Nam
e
Type
Rese
t
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DIS INT | DS
Nam SE cs | Bs iy
e L EL | EL
Type RW RW | RW RW
Rese 0 0 0 0
t
Bit(s) Mnemonic Name Description
5 DISSEL DISSEL Selects data block interrupt source
0: The host will detect SDIO interrupt during interrupt
period between two data blocks of multiple block data
access.
1: The host will ignore SDIO interrupt during interrupt
period between two data blocks of multiple block data
access.
3 INTCSEL INTCSEL Selects interrupt control
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Bit(s) Mnemonic Name Description
0: The host detects DAT1 low as SDIO interrupt.
1: The host detects DAT3/DAT2/DAT1/DATO 4'b1101
as SDIO interrupt.
2 DSBSEL DSBSEL Selects data block start bit
0: Use data line O as start bit of data block and other
data lines are ignored.
1: Start bit of a data block is received only when data
line 0-3 all become low.
0 INTEN INTEN Enables interrupt for SDIO
0: Disable
1: Enable
A0020058 SDIO_STA SDIO Status Register 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Nam
e
Type
Rese
t
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Nam IR
e Q
Type RO
Rese
T 0
Bit(s) Mnemonic Name Description
0 IRQ IRQ SDIO interrupt exists on the data line. F, for

example, during the interrupt period, inthe 1 -
bit data line mode, and DAT1/5 goes low from
high, this bit will become 1 from O. I, if DAT1/5
goes high from low, this bit will become O from
1.

0: There is no SDIO interrupt existing on the data line.

1: There is SDIO interrupt existing on the data line.
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A0020080 CLK RED CLK Latch Configuration Register 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CM
Nam D_
e RE
D
Type RW
Rese
¢ 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Nam e AD | LA
e D R | TC
ED H
Type RW RW | RW
Rese 0 0 0
t
Bit(s) Mnemonic Name Description
29 CMD_RED CMD_RED Determines command response from card

output is latched at falling edge or rising edge
of internal clock (only effective when
CLK_LATCH =1)

0: Internal clock rising edge to latch response
1: Internal clock falling edge to latch response

13 DAT_RED DAT_RED Determines input data from card output is
latched at falling edge or rising edge of internal
sample clock (only effective when CLK_LATCH
= l)

0: Internal clock rising edge to latch data
1: Internal clock falling edge to latch data

7 CLKPAD_RED CLKPAD_RED Determines input data from card is latched at
falling edge or rising edge of the feedback clock
from pad. The suggested setting is O for
SD/eMMC serial clock is less than 25MHz and 1
for SD serial clock is higher than 25MHz. (only
effective when CLK_LATCH = 0)

0: Internal feedback clock rising edge to latch
data/response

1: Internal feedback clock falling edge to latch
data/response

6 CLK_LATCH CLK_LATCH Determines which clock to latch data from
card. The suggested setting is O.

0: Internal feedback clock is used to latch
data/response from card.

1: Internal clock is used to latch data/response from
card.

© 2015 - 2018 Airoha Technology Corp. Page 140 of 692
This document contains information that is proprietary to Airoha Technology Corp. (“Airoha”) and/or its licensor(s).
Any unauthorized use, reproduction or disclosure of this document in whole or in part is strictly prohibited.



A I RO.I—I'P( MT2523 Series Reference Manual

Bit(s) Mnemonic Name Description

A0020098 DAT_CHECKSUM MSDC Rx Data Check Sum Register 00000000

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

o DAT_CHECKSUM
Type RW
R‘:f[se 0 0 0 0 o | o 0 0 0 0 o | o 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Nim DAT_CHECKSUM
Type RW
Retse 0 0 0 0 o | o 0 0 0 0 o | o 0 0 0 0
Bit(s) Mnemonic Name Description
31:0 DAT_CHECKSUM The checksum algorithm is 32 bit's XOR.
© 2015 - 2018 Airoha Technology Corp. Page 141 of 692

This document contains information that is proprietary to Airoha Technology Corp. (“Airoha”) and/or its licensor(s).
Any unauthorized use, reproduction or disclosure of this document in whole or in part is strictly prohibited.



A I RO.I—I'P( MT2523 Series Reference Manual

11. USB2.0 High-Speed Device Controller

11.1. General Description

USB20 controller supports HS (480M)/FS (12M)/LS (1.5M). The USB controller is configured for supporting 2
endpoints to receive packets and four endpoints to send packets except for endpoint 0. These endpoints can be
individually configured in the software to handle either Bulk transfers, Interrupt transfers or Isochronous
transfers. There are four DMA channels, and the embedded RAM size is configurable up to 3264 bytes. The
embedded RAM can be dynamically configured to each endpoint.

11.1.1. Features

Feature Description

Speed HS (480M)/FS (12M)/LS (1.5M)
Enhanced feature Generic device
Endpoint 4TX, 2RX

DMA channel 4

Embedded RAM 3264

11.1.2. Programming Guide

DMA: USB20 includes a multi-channel DMA controller, configurable for up to 4 channels. This DMA controller
supports two DMA modes, referred to as DMA Modes 0 and 1. When operating in DMA Mode 0, the DMA
controller can only be programmed to load/unload one packet, so processor intervention is required for each
packet transferred over the USB. This mode can be used with any endpoint, whether it uses Control, Bulk,
Isochronous, or Interrupt transactions. When operating in DMA Mode 1, the DMA controller can be programmed
to load/unload a complete bulk transfer (which can be many packets). Once set up, the DMA controller will
load/unload all packets of the transfer, interrupting the processor only when the transfer has completed. DMA
Mode 1 can only be used with endpoints that use Bulk transactions. Each channel can be independently
programmed for the selected operating mode. (For detailed register information, refer to USB20 MAC register
map.)
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C IDLE State )

A 4

Set IntrRxE.Dn=0
Set RXCSR.D15 (AutoClear) =1
Set RXCSR.D13 (DMARegEnab) = 1
Set RXCSR.D11 (DMAReqMode) =0
(If Host: Also set RxCSR.D14(AutoReq) = 1)

\ 4

Set DMA registers as follows:
Set ADDR = Address to store data
Set COUNT = Amount of data
Set CNTL.DO, CNTL.D2, CNTL.D3 =1
Set CNTL.D1=0
Set CNTL[D10,9] as required

>
A

Is COUNT = 0?

Yes

No i:

Is DMAReq[m] high?

Yes l

DMA controller request bus

l

DMA controller asserts DMA_NINT.

l

If necessary, clear RxPktRdy.

I:
v

Is AHB_HGRANT high?

Yes l

DMA Controller reads from FIFO.
Write to ADDR and decrements COUNT.

l

RxPktRdy cleared
(Unless packet is less than RxMaxP)

Figure 11-1. Multiple packet RX flow (known size)
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C IDLE State )

\ 4

(If Host: Also set RxCSR.D14(AutoReq) = 1)

Set IntrRxE.Dn=0
Set RXCSR.D15 (AutoClear) =1
Set RXCSR.D13 (DMARegEnab) = 1
Set RXCSR.D11 (DMAReqMode) = 1

\ 4

Set DMA registers as follows:
Set ADDR = Address to store data
Set COUNT = Size of buffer
Set CNTL.DO, CNTL.D2, CNTL.D3 =1
Set CNTL.D1=0
Set CNTL[D10,9] as required

>
\

Is Packet Size = RxMaxP?

4

Yes ¢‘

Is DMAReq[m] high?

Yes l

DMA controller request bus

Assert Rx Endpoint interrupt.

I:
v

Is AHB_HGRANT high?

Yes l

DMA controller reads from FIFO.
Write to ADDR and decrements COUNT.

l

RxPktRdy cleared

Figure 11-2. Multiple packet RX flow (unknown size)
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11.1.3. Block Diagram
Endpoint Control - REungts
[ XCLK EPO Control | | EPO Control EPI- 15 M INTE}EII:JACE
Host Peripheral Control :
e e = | L s
: - Control
Combine Wndpoints (— Host Transaction
’ Scheduler Common
Regs
¥ i T i P> | Cycle Control | (<= AHB Slave
UTM Packet i
— Encoder/Decoder RAM Controller
e @
(HCLK to XCLK) _ X [1] Rx decoder
Packet Encode oo .
UTMI+Level2 | Buff Buff <
PHY (XCLK to HCLK) Packet Decode Tx Tx
! ] [ L2
CRC gen/check
HNP/SRP - : == DMA Controller | «g=j»~ AHB Master
ULPI Cycle Control S (Optional)
A
t \/
USBI.1
PHY RAM
Figure 11-3. Block diagram
11.2. Register Definition

Module name: Unified_USB Base address: (+A0900000h)

Address Name Wl,']dt Register Function

A0900000 FADDR 8 Function Address Register (Device mode only)
A0900001 POWER_PERI 8 Power Management Register
A0900002 INTRTX 16 Tx Interrupt Status Register
A0900004 INTRRX 16 Rx Interrupt Status Register
A0900006 INTRTXE 16 Tx Interrupt Enable Register
A0900008 INTRRXE 16 Rx Interrupt Enable Register
AO090000A INTRUSB 8 Common USB Interrupt Register
A090000B INTRUSBE 8 Common USB Interrupt Enable Register
A090000C FRAME 16 Frame Number Register
AO090000E INDEX 8 Endpoint Selection Index Register
AO090000F TESTMODE 8 Test Mode Enable Register
A0900010 TXMAP 16 TXMAP Register

A0900012 TXCSR_PERI 16 Tx CSR Register

A0900016 RXCSR_PERI 16 RX CSR Register

A0900018 RXCOUNT 16 Rx Count Register

AO090001A TIXTYPE 8 TxType Register

A090001B TXINTERVAL 8 TxInterval Register

A090001C RXTYPE 8 RxType Register

A090001D RXINTERVAL 8 RxInterval Register
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AO090001F FIFOSIZE 8 Configured FIFO Size Register
A0900020 FIFOO 32 USB Endpoint O FIFO Register
A0900024 FIFO1 32 USB Endpoint 1 FIFO Register
A0900028 FIFO2 32 USB Endpoint 2 FIFO Register
A0900060 DEVCTL 8 Device Control Register
A0900061 PWRUPCNT 8 Power Up Counter Register
A0900062 TXFIFOSZ 8 Tx FIFO Size Register
A0900063 RXFIFOSZ 8 Rx FIFO Size Register
A0900064 TXFIFOADD 16 Tx FIFO Address Register
A0900066 RXFIFOADD 16 Rx FIFO Address Register
A090006C HWCAPS 16 Hardware Capability Register
A090006E HWSVERS 16 Version Register

A0900070 BUSPERF1 16 USB Bus Performance Register 1
A0900072 BUSPERF2 16 USB Bus Performance Register 2
A0900074 BUSPERF3 16 USB Bus Performance Register 3
A0900078 EPINFO 8 Number of Tx and Rx Register
A0900079 RAMINFO 8 Width of RAM and Number of DMA Channel Register
A090007A LINKINFO 8 Delay to be Applied Register
A090007B VPLEN 8 Vbus Pulsing Charge Register
A090007C HS_EOF1 8 Time Buffer Available on HS Transaction Register
A090007D FS_EOF1 8 Time Buffer Available on FS Transaction Register
A090007E LS _EOF1 8 Time Buffer Available on LS Transaction Register
A090007F RST_INFO 8 Reset Information Register
A0900080 RXTOG 16 Rx Data Toggle Set/Status Register
A0900082 RXTOGEN 16 Rx Data Toggle Enable Register
A0900084 TXTOG 16 Tx Data Toggle Set/Status Register
A0900086 TXTOGEN 16 Tx Data Toggle Enable Register
AO09000A0 USB_LI1INTS 32 USB Level 1 Interrupt Status Register
A09000A4 USB_L1INTM 32 USB Level 1 Interrupt Mask Register
A09000A8 USB_LI1INTP 32 USB Level 1 Interrupt Polarity Register
AO09000AC USB_LI1INTC 32 USB Level 1 Interrupt Control Register
A0900102 CSRO_PERI 16 EPO Control Status Register
A0900108 COUNTO 16 EPO Received Bytes Register
AO090010A TypeO 8 EPO Type Register

A090010B NAKLIMTO 8 NAK Limit Register

nogootoc | SRAMCONEIC 16 SRAM Size Register

A090010E w 8 High Bind-width Configuration Register
AO090010F CONFIGDATA 8 Core Configuration Register
A0900110 TX1IMAP 16 TX1IMAP Register

A0900112 TXI1CSR_PERI 16 Tx1 CSR Register

A0900114 RX1MAP 16 RX1MAP Register

A0900116 RX1CSR_PERI 16 RX1 CSR Register

A0900118 RX1COUNT 16 Rx1 Count Register

AO090011A TIXITYPE 8 Tx1Type Register

A090011B TXI1INTERVAL 8 TxlInterval Register
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Module name: Unified__USB Base address: (+A0900000h)

A090011C RXITYPE 8 Rx1Type Register
A090011D RX1INTERVAL 8 RxlInterval Register
A090011F FIFOSIZE1 8 EP1 Configured FIFO Size Register
A0900120 TX2MAP 16 TX2MAP Register
A0900122 TX2CSR_PERI 16 Tx2 CSR Register
A0900124 RX2MAP 16 RX2MAP Register
A0900126 RX2CSR_PERI 16 RX2 CSR Register
A0900128 RX2COUNT 16 Rx2 Count Register
AO090012A TX2TYPE 8 Tx2Type Register
A090012B TX2INTERVAL 8 Tx2Interval Register
A090012C RX2TYPE 8 Rx2Type Register
A090012D —RXZINJERVA 8 Rx2Interval Register
A090012F FIFOSIZE?2 8 EP2 Configured FIFO Size Register
A0900130 TX3MAP 16 TX3MAP Register
A0900132 TX3CSR_PERI 16 Tx3 CSR Register
AO090013A TX3TYPE 8 Tx3Type Register
A090013B TX3INTERVAL 8 Tx3lInterval Register
A090013F FIFOSIZE3 8 EP3 Configured FIFO Size Register
A0900140 TX4MAP 16 TX4AMAP Register
A0900142 TX4CSR_PERI 16 Tx4 CSR Register
AO090014A TXA4TYPE 8 Tx4Type Register
Aogoo14 |  IXAINTERVA 8 Tx4Interval Register
A090014F FIFOSIZE4 8 EP4 Configured FIFO Size Register
A0900200 DMA_INTR 32 DMA Interrupt Status Register
A0900204 DMA_CNTL_O 16 DMA Channel O Control Register
A0900208 DMA_ADDR_ S‘DDR 32 DMA Channel O Address Register
A090020C M—%Ouim 32 DMA Channel O Byte Count Register
Aogoozi0 | BMA_LIMITE 32 DMA Limiter Register
A0900214 DMA_CNTL 1 16 DMA Channel 1 Control Register
A0900218 DMA_ADDR_1 32 DMA Channel 1 Address Register
A090021C DMA_COUNT ClOUNT 32 DMA Channel 1 Byte Count Register
A0900220 DMA_CONFIG 32 DMA Configuration Register
A0900224 DMA_CNTL_2 16 DMA Channel 2 Control Register
A0900228 | BMA SDDR_ 32 DMA Channel 2 Address Register
Ao90022c | DMA_COUNT 32 DMA Channel 2 Byte Count Register
A0900234 DMA_CNTL_3 16 DMA Channel 3 Control Register
A0900233 | BMA LDDR_ 32 DMA Channel 3 Address Register
A090023C DMA_COUNT 32 DMA Channel 3 Byte Count Register
0900304 | EPIRXFKICO 16 EP1 RxPktCount Register
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0900308 | EPZRXEKTICO 16 EP2 RxPktCount Register
A0900604 M1 16 Test Mode 1 Register
A0900608 LVES—M 32 HW Version Control Register
A0900684 SRAMA 32 SRAM Address Register
A0900688 SRAMD 32 SRAM Data Register
A0900690 RISC_SIZE 32 RISC Size Register
A0900700 RESREG 32 Reserved Register
A0900730 OTG20_CSRL 8 OTG20 Related Control Register L
A0900731 OTG20_CSRH 8 OTG20 Related Control Register H

A090000 FADDR Function Address Register (Device mode 00
0] —_ only)
Bit 15 14 13 12 11 0| 9] 8] 7] 6 | 5] 4] 3] 2] 1]o0
Name FUNCTION_ADDRESS
Type RW
Reset o] ol o] o] o] o] o
Bit(s) Name Description
FAddr is an 8-bit register that should be written with the 7-bit address of the
peripheral part of the transaction. When the USB2.0 controller is used in
Peripheral mode (DevCtl.bit2=0), this register should be written with the
6:0 FUNCTIOS'E—ADDRE address received through a SET_ADDRESS command, which will then be used
for decoding the function address in subsequent token packets. When the
USB2.0 controller is used in host mode (DevCtl.bit2=1), function address will be
configured by TXFUNCADDR and RXFUNCADDR.
A0900001 PO—WEF—E Power Management Register 20
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EN
SU AB
'SS FS.IE)C HS | HS | o | RE | SPE | LES
Name DA ON EN MO SET SuU ND us
TE N AB | DE ME | MO | PE
DE ND
M
Type RW RW | RW RU RU RW RU RW
Reset 0 0 1 0 0 0 0 0
Bit(s) Name Description
When set by the CPU, the USB2.0 controller will wait for an SOF
token from the time TxPktRdy is set before sending the packet. If an
7 ISOUPDATE IN token is received before an gg);:eaotken, a 0 length data packet will
Note: Only valid in peripheral mode. This bit only affects endpoints performing
Isochronous transfers.
If Soft Connect/Disconnect feature is enabled, the USB D+/D- lines
6 SOFTCONN will be enabled when this bit is set by the CPU and tri-stated when

this bit is cleared by the CPU.
In Peripheral FS mode, clearing Softcon bit may need execution of latency until
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Bit(s)

Name

Description

HSENAB

HSMODE

RESET

RESUME

SUSPENDMODE

ENABLESUSPENDM

USB BUS SEOQ is detected by HW.
Execution Latency ~= 1ms, such as SOF Packet EOP or RESET

In Peripheral HS mode, clearing Softcon bit still needs execution of latency until

USB BUS SEOQ is detected by HW.
Execution Latency ~= 1us, such as HS idle
Note: This bit should only be set in peripheral mode. For host mode, this bit will
be set if DEVCTL[0] session bit is set. This bit should also be cleared if session
bit is cleared by CPU.

When set by the CPU, the USB2.0 controller will negotiate for high-
speed mode when the device is reset by the hub. If not set, the device
will only operate in full-speed mode.

When set, this read-only bit indicates high-speed mode successfully
negotiated during USB reset.
In peripheral mode, becomes valid when USB reset is completed (as indicated by
USB reset interrupt).
In host mode, becomes valid when Reset bit is cleared. Remains valid for the
duration of the session.
Note: Allowance is made for Tiny-J signaling in determining the transfer speed
to select.

This bit is set when Reset signaling is present on the bus.
Note: This bit is read/written from the CPU in host mode but read-only in
peripheral mode.

Set by the CPU to generate Resume signaling when the function isin
suspend mode. The CPU should clear this bit after 10ms (max. 15ms)
to end Resume signaling. In host mode, this bit is also automatically
set when Resume signaling from the target is detected when the
USB2.0 controller is suspended.

In host mode, this bitis set by the CPU to enter suspend mode.

In peripheral mode, this bit is set on entryo into suspend mode. Cleared when
the CPU reads the interrupt register or sets up the Resume bit above.

Set by the CPU to enable the SUSPENDM output

AO090000

2

INTRTX

Tx Interrupt Status Register 0000

Bit

15

14 13

12

11 10 9 8 7 6 5

Name

EP

Type

WI1C [ WiC | WIC | WiC | WiC

Reset

Bit(s)

Name

Description

4

O N W

EP4_TX
EP3_TX
EP2_TX
EPL_TX
EPO

T4 Endpoint N interrupt event
T3 Endpoint N interrupt event
T2 Endpoint N interrupt event
T1 Endpoint N interrupt event.
Endpoint O interrupt event
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2‘090000 INTRRX Rx Interrupt Status Register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EP2 | EP1
Name _R | _R
X X
Type wic [ wic
Reset 0 0
Bit(s) Name Description
2 EP2_RX R2 Endpoint N interrupt event
1 EP1_RX R1 Endpoint N interrupt event
2‘090000 INTRTXE Tx Interrupt Enable Register FFFF
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EP4 | EP3 | EP2 | EP1 EP
Name _T _T _T _T o_
XE XE XE XE E
Type RW | RW | RW | RW | Rw
Reset 1 1 1 1 1
Bit(s) Name Description
1'b0: Disable Tx Endpoint N interrupt event
4 EPA_TXE 1'b1: Enable Tx Endpoint N interrupt event
1'b0: Disable Tx Endpoint N interrupt event
3 EP3_TXE 1'b1: Enable Tx Endpoint N interrupt event
1'b0: Disable Tx Endpoint N interrupt event
2 EP2_TXE 1'b1: Enable Tx Endpoint N interrupt event
1 EP1 TXE 1'b0: Disable Tx Endpoint N interrupt event
— 1'b1: Enable Tx Endpoint N interrupt event
0 EPO E 1'b0: Disable Tx Endpoint N interrupt event
— 1'b1: Enable Tx Endpoint N interrupt event
2‘090000 INTRRXE Rx Interrupt Enable Register FFFE
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EP2 | EP1
Name R | _R
XE XE
Type RW [ RW
Reset 1 1
Bit(s) Name Description
1'b0: Disable Rx Endpoint N interrupt event
2 EP2_RXE 1'bl: Enable Rx Endpoint N interrupt event
1 EP1_RXE 1'b0: Disable Rx Endpoint N interrupt event

1'bl: Enable Rx Endpoint N interrupt event
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A090000 .
A INTRUSB Common USB Interrupt Register 00
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
VB RE
UsS | SES | DIS SET | RE SuU
Name ER | SR | CO ﬁﬁl SFO _B | SU | SPE
RO EQ N AB ME ND
R LE
Type WIC | WIC [ WIC | WiIC | WIC | WIC | WIC | WIC
Reset 0 0 0 0 0 0 0 0
Bit(s) Name Description
Set when VBus drops below the VBus Valid threshold during a
7 VBUSERROR session
Only valid when USB2.0 controller is ‘A’ device.
6 SESSREQ Set when Ses§|on Request signaling hals t')een. detected
Only valid when USB2.0 controller is ‘A’ device.
Set in host mode when a device disconnect is detected. Set in
5 DISCON peripheral mode when a session ends.
Valid at all transaction speeds.
4 CONN Set when a device connection is detected
Only valid in host mode. Valid at all transaction speeds.
3 SOF Set when a new frame starts.
Set in peripheral mode when Reset signaling is detected on the bus.
2 RESET_ BABLE Set in host mode when babble is detected.

Note: Only active after the first SOF has been sent.
Set when Resume signaling is detected on the bus when the USB2.0

L RESUME controller is in suspend mode.
0 SUSPEND Set when Suspend §|g'nalln.g is detected on the bus
Only valid in peripheral mode.
2090000 INTRUSBE Common USB Interrupt Enable Register 06
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
VB RE
US | SES | DIS co SET | RE SU
Name ER SR (6{0) NN SO _B SE SPE
RO | EQ | N_ £ | F.E| AB | UM | ND
R _E E - LE _E _E
E E
Type RW | RW [ RW | RW | RW RW | RW [ RW
Reset 0 0 0 0 0 1 1 0
Bit(s) Name Description
7 VBUSERROR_E Enables VBusError interrupt
6 SESSREQ_E Enables SessReq interrupt
5 DISCON_E Enables Discon interrupt
4 CONN_E Enables Conn interrupt
3 SOF_E Enables SOF interrupt
2 RESET_BABLE_E Enables Reset/Babble interrupt
1 RESEUM_E Enables Resume interrupt
0 SUSPEND_E Enables Suspend interrupt
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A090000 .
c FRAME Frame Number Register 0000
Bit 15 14 13 12 11 0] 9 [ 8] 7 [ 6 [ 5] 4] 3 [ 2] 1]0
Name FRAME_NUMBER
Type RU
Reset 0o ] oJ] oJoJoJoJoJJo]Jo]JoTJo
Bit(s) Name Description
10:0 FRAME NUMBER Frame is a 11-bit read-only register that holds the last received frame
— number.
A090000 . . .

E INDEX Endpoint Selection Index Register 00
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 | 2 [ 1 ] 0
Name SELECTED_ENDPOINT

Type RW
Reset 0] o] o] o
Bit(s) Name Description
Each TX endpoint and RX endpoint has its own set of control/status
registers located between USB+100h - USB+1FFh. In addition, one
set of TX control/status and one set of RX control/status registers
appear at USB+010h - USB+01Fh. Index is a 4-bit register that
3:0 SELECTIIE,\EI)T—ENDPO determines which endpoint control/status registers are accessed.
Before accessing an endpoint's control/status registers at USB+010h
- USB+01Fh, the endpoint number should be written to the Index
register to ensure that the correct control/status registers appear in
the memory map.
ﬁ\OQOOOO TESTMODE Test Mode Enable Register 00
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FO FIF TES TES
RC | O_ ;8 Eg T P|TES | ;gs | T_S
Name E_ | AC | £ E AC | T_ |+ | EO
HO | CES | =5 | s | KE K — _N
ST S T AK
Type RW | AO | RW | RW [ RW | RW [ RW | RW
Reset 0 0 0 0 0 0 0 0
Bit(s) Name Description
The CPU sets up this bit to instruct the core to enter host mode when
the Session bit is set, regardless of whether it is connected to any
peripheral. The state of the CID input, HostDisconnect and LineState
signals are ignored. The core will then remain in host mode until the
Session bit is cleared, even if a device is disconnected, and if the
Force_Host bit remains set, will re-enter host mode the next time the
7 FORCE HOST Session bit is set. When in this mode, the status of the HOSTDISCON

signal from the PHY may be read from bit7 of the ACTLRO.DevCtl
register. The operating speed is determined by the Force_HS and
Force_FS bits as the following. USB2.0 IP only

Force_HS Force_FS Operating Speed

0 0 Low Speed
0 1 Full Speed
1 0 High Speed
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Bit(s)

Name Description

1 1 Undefined

The CPU sets up this bit to transfer the packet in Endpoint O TX FIFO
to Endpoint O RX FIFO. Itis cleared automatically. USB2.0 IP only.

The CPU sets up this bit either in conjunction with bit7 above or to
force the USB2.0 controller into full-speed mode when it receives a
USB reset.

The CPU sets up this bit either in conjunction with bit7 above or to
force the USB2.0 controller into high-speed mode when it receives a
USB reset. USB2.0 IP only.

(HS_MODE) The CPU sets up this bit to enter Test_Packet test mode.
In this mode, the USB2.0 controller repetitively transmits on the bus
a 53-byte test packet, the form of which is defined in the Universal
Serial Bus Specification Revision 2.0, Section 7.1.20.

Note: The test packet has a fixed format and must be loaded into
Endpoint O FIFO before the test mode is entered. USB2.0 IP only.

(HS_MODE) The CPU sets up this bit to enter Test_K test mode. In
this mode, the USB2.0 controller transmits a continuous K on the
bus. USB2.0 IP only.

(HS_MODE) The CPU sets up this bit to enter Test_J test mode. In
this mode, the USB2.0 controller transmits a continuous J on the
bus. USB2.0 IP only.

(HS_MODE) The CPU sets up this bit to enter Test_SEO__NAK test
mode. In this mode, the USB2.0 controller remains in high-speed
mode but responds to any valid IN token with a NAK. USB2.0 IP only.

FIFO_ACCESS

FORCE_FS

FORCE_HS

TEST_PACKET

TEST_K

TEST J

TEST_SEO_NAK

A0900010

TXMAP TXMAP Register 0000

Bit

5 | 14 | 1383 ] 12 ] 11 ]10] 9] 81 716151 4] 31 211 110

Name

MAXIMUM_PAYLOAD_TRANSACTION

Type

RW

Reset

Bit(s)

Name Description

12:11

10:0

Maximum payload size for indexed TX endpoint, M-1 Packet
multiplier m maximum payload transaction register

The TxMaxP register defines the maximum amount of data that can
be transferred through the selected TX endpoint in a single
operation. There is a TxMaxP register for each TX endpoint (except
for Endpoint 0). Bit10~0 define (in bytes) the maximum payload
transmitted in a single transaction. The value set can be up to 1024
bytes but is subject to the constraints placed by the USB Specification
on packet sizes for Bulk, Interrupt and Isochronous transfers in full-
speed and high-speed operations. Where the option of high-
bandwidth Isochronous endpoints or of packet splitting on Bulk
endpoints has been taken when the core is configured, the register
includes either 2 or 5 further bits that define a multiplier m which is
equal to one more than the value recorded. In the case of Bulk
endpoints with the packet splitting option enabled, the multiplier m
can be up to 32 and defines the maximum number of 'USB' packets
(i.e. packets for transmission over the USB) of the specified payload
into which a single data packet placed in the FIFO should be split,
prior to transfer. (If the packet splitting option is not enabled, bitl5-
13 will not be implemented and bit12-11 (if included) will be ignored.)
Note: The data packet is required to be an exact multiple of the payload specified
by bitl0~0, which is itself required to be one of 8, 16, 32, 64 or (in the case of
high speed transfers) 512 bytes. For Isochronous endpoints operating in high-
speed mode and with the high-bandwidth option enabled, m may only be either
2 or 3 (corresponding to bit 11 set or hit 12 set, respectively) and it specifies the

M_1

MAXIMUM_PAYLO
AD_TRANSACTION
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Bit(s)

Name

Description

maximum number of such transactions that can take place in a single
microframe. If either bitll or bit12 is non-0, the USB2.0 controller will
automatically split any data packet written to the FIFO into up to 2 or 3 'USB'
packets, each containing the specified payload (or less). The maximum payload
for each transaction is 1024 bytes, so this allows up to 3072 bytes to be
transmitted in each microframe. (For Isochronous/Interrupt transfers in full-
speed mod, bits1l and 12 are ignored.) The value written to bit10~0 (multiplied
by m in the case of high-bandwidth Isochronous transfers) should match the
value given in the wMaxPacketSize field of the Standard Endpoint Descriptor for
the associated endpoint (see USB Specification Revision 2.0, Chapter 9). A
mismatch will cause unexpected results. The total amount of data represented by
the value written to this register (specified payload * m) should not exceed the
FIFO size for the TX endpoint and should not exceed half the FIFO size if
double-buffering is required. If this register is changed after packets have been
sent from the endpoint, the TX endpoint FIFO should be completely flushed
(using the FlushFIFO bit in TxCSR) after writing the new value to this register.

A0900012 TXCSR_PERI Tx CSR Register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SET
™ FIF
pm | FR | DM Pk | inc | S5 [ SE L SE g T UN | ON | TX
AU CD AR RD NT ND
Name | To | 1s0 AR | AT | EQ TRLOM I AT | sT | sT | US| DE| OT | PK
EQ DY PT HFI RR EM TR
SET AT MO AT AL AL
EN T X FO UN PT DY
oG DE Y oG L L
Wi Y
CE
Type RW RW RW RW | RW Al Al A0 Al RW A0 Al RU A0
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit(s) Name Description
If The CPU sets up this bit, TxPktRdy will be automatically set when
15 AUTOSET data of the maximum packet size (value in TxMaxP) is loaded into the
TXFIFO. If a packet of less than the maximum packet size is loaded,
TxPktRdy will have to be set manually.
The CPU sets up this bit to enable the TX endpoint for Isochronous
transfers and clears it to enable the TX endpoint for Bulk or
14 1SO Interrupt transfers.
Note: This bit only takes effect in peripheral mode. In host mode, it
always returns O.
12 DMAREQEN The CPU sets up this bit to enable the DMA request for TX endpoint.
The CPU sets up this bit to force the endpoint data toggle to switch
and the data packet to be cleared from the FIFO, regardless of
11 FRCDATATOG whether an ACK is received. This can be used by Interrupt TX
endpoints used to communicate rate feedback for Isochronous
endpoints.
The CPU sets up this bit to select DMA request mode 1 and clears it to
select DMA request mode O.
10 DMAREQMODE Note: This bit should not be cleared either before or in the same cycle as the
DMAReqgEnN bit is cleared.
8 SETTXPKTRDY_TW Indicates TxPktRdy had been set while itis 1'bl already. Write O to
ICE clear it.
When the endpoint is used for high-bandwidth
Isochronous/Interrupt transfers, this bit will be set to indicate where
7 INCOMPTX a large packet has been split into 2 or 3 packets for transmission but

insufficient IN tokens have been received to send all the parts.

Note: In anything other than a high-bandwidth transfer, this bit will
always return O.
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Bit(s) Name

Description

6 CLRDATATOG

5 SENTSTALL

4 SENDSTALL

3 FLUSHFIFO

2 UNDERRUN

1 FIFONOTEMPTY

0] TXPKTRDY

Write O to clear it.
The CPU writes 1 to this bit to reset the endpoint data toggle to O.

This bit is set when a STALL handshake is transmitted. The FIFO will
be flushed and TX interrupt generated if enabled and the TxPktRdy
bit is cleared. The CPU should clear this bit.

Write O to clear it.

The CPU writes 1 to this bit to issue a STALL handshake to an IN
token. The CPU clears this bit to terminate the stall condition.

Note: This bit has no effect where the endpointis used for
Isochronous transfer. Otherwise, CPU should wait for SENTSTALL
interrupt to be generated before clearing the SENDSTALL bit.

The CPU writes 1 to this bit to flush the latest packet from the
endpoint TXFIFO. The FIFO pointer is reset, the TxPktRdy bit is
cleared, and an interrupt is generated. May be set simultaneously
with TxPktRdy to abort the packet that is currently loaded into the
FIFO.

Note: FlushFIFO should only be used when TxPktRdy is set. In other cases, it
may cause data corruption. If the FIFO is double-buffered, FlushFIFO may need
to be set twice to completely clear the FIFO.

The USB sets up this bit if an IN token is received when the TxPktRdy
bit not set. The CPU should clear this bit. Write O to clear it.

The USB sets up this bit when there is at least 1 packet in the TxXFIFO.
This bit will be asserted automatically when TXPKTRDY is set by CPU
and de-asserted when CPU flushes FIFO or sends a STALL packet.

The CPU sets up this bit after loading a data packet into the FIFO. Itis
cleared automatically when a data packet has been transmitted. An
interrupt is also generated at this point (if enabled). TxPktRdy is also
automatically cleared (interrupt is generated) prior to loading a
second packet into a double-buffered FIFO.

A0900014 RXMAP

RXMAP Register 0000

Bit 15 14 13 12

M ] 10 ] 9 ] 81 7 16 51 4] 3] 2] 1]o0

Name 1 MAXIMUM_PAYLOAD_TRANSACTION
Type RW RW
Reset 0o ] ol o] oJoJoJoJoJofJoJo]JoTo
Bit(s) Name Description
1211 M 1 Maximum payload size for indexed RX endpoint, M-1 Packet
) — multiplier m
The RxMaxP register defines the maximum amount of data that can
be transferred through the selected RX endpoint in a single
operation. There is a RxMaxP register for each RX endpoint (except
for Endpoint 0). Bit10~0 define (in bytes) the maximum payload
transmitted in a single transaction. The value set can be up to 1024
bytes but is subject to the constraints placed by the USB Specification
on packet sizes for Bulk, Interrupt and Isochronous transfers in full-
speed and high-speed operations.
10:0 MAXIMUM PAYLO Where the option of high-bandwidth Isochronous endpoints or of combining

AD_TRANSACTION

Bulk packets has been taken when the core is configured, the register includes
either 2 or 5 further bits that define a multiplier m which is equal to one more
than the value recorded.

For Bulk endpoints with the packet combining option enabled, the multiplier m
can be up to 32 and defines the number of USB packets of the specified payload
which are to be combined into a single data packet within the FIFO. (If the
packet splitting option is not enabled, bit15-bitl3 will not be implemented and
bit12-bitll (if included) will be ignored.) For Isochronous endpoints operating in
high-speed mode and with the high-bandwidth option enabled, m may only be
either 2 or 3 (corresponding to bit 11 set or bit 12 set, respectively) and it
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Bit(s)

Name Description

specifies the maximum number of such transactions that can take place in a
single microframe. If either bit 11 or bit 12 is non-0, the USB2.0 controller will
automatically combine the separate USB packets received in any microframe
into a single packet within the Rx FIFO. The maximum payload for each
transaction is 1024 bytes, so this allows up to 3072 bytes to be received in each
microframe.

(For Isochronous/Interrupt transfers in full-speed mode or if high-bandwidth is
not enabled, bits 11 and 12 are ignored.) The value written to bit10~0 (multiplied
by m in the case of high-bandwidth Isochronous transfers) must match the value
given in the wMaxPacketSize field of the Standard Endpoint Descriptor for the
associated endpoint (see USB Specification Revision 2.0, Chapter 9). A
mismatch will cause unexpected results.

The total amount of data represented by the value written to this register
(specified payload * m) should not exceed the FIFO size for the OUT endpoint,
and should not exceed half the FIFO size if double-buffering is required.

A0900016 RXCSR_PERI RX CSR Register 0000

Bit

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

Name

INC FL DA OV | FIF | RX

CL 1SO PR HFI ER RU UL TR

FO

Type

Reset

Bit(s)

Name Description

15

14

13

12

11

If the CPU sets up this bit, the RxPktRdy bit will be automatically
cleared when a packet of RxMaxP bytes has been unloaded from the
RxFIFO. When packets of less than the maximum packet size are
unloaded, RxPktRdy will have to be cleared manually.

Note: Maximum packet size-3,-2,-1 is handled like maximum packet size which
is auto cleared by hardware.

The CPU sets up this bit to enable the Rx endpoint for Isochronous
1ISO transfers and clears it to enable the Rx endpoint for Bulk/Interrupt
transfers.

The CPU sets up this bit to enable the DMA request for the Rx
endpoint.

The CPU sets up this bit to disable the sending of NYET handshakes.
When set, all successfully received Rx packets will be ACK'd
including at the point at which the RxFIFO becomes full.
DISNYET_PIDERR Note: This bit only takes effect in high-speed mode, in which it should
be set for all interrupt endpoints.
This bit is set when there is a PID error in the received packet. It is cleared when
RxPktRdy is cleared or write O to clear it.

The CPU sets up this bit to select DMA Request Mode 1 and clears it to
select DMA Request Mode 0.

DMA Request Mode 1: Rx endpoint interrupt is generated only when DMA
DMAREQMODE Request Mode 1 receives a short packet. RxDMAReq is generated when receiving
a Max-Packet-size packet.
DMA Request Mode 0: No Rx endpoint interrupt. RxDMAReq is generated when
RxPktRdy is set.

This bit is used when endpoint works with USBQ and in
ISOCHRONOUS mode. When this bit is set, the isochronous error,
PIDERROR, INCOMPRX and DATAERROR will be kept and only
cleared by SW.

AUTOCLEAR

DMAREQEN

KEEPERRSTATUS
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Bit(s) Name Description
This bit is set in an isochronous transfer if the packet in RxFIFO is
incomplete because parts of the data are not received. When
KeepErrorStatus = 0, it will be cleared when RxPktRdy is cleared or
8 INCOMPRX write O to clear it.
Note: In anything other than an isochronous transfer, this bit will always return
0. Write O to clear it.
7 CLRDTATOG The CPU writes 1 to this bit to reset the endpoint data toggle to O.
This bit is set when a STALL handshake is transmitted. The CPU
6 SENTSTALL should clear this bit. An |nterru§ettW|II be generated when the bitis
Write O to clear it.
The CPU writes 1 to this bit to issue a STALL handshake. The CPU
5 SENDSTALL clears this bit to terminate the stall condition.
Note: This bit has no effect where the endpoint is used for 1SO transfers.
The CPU writes 1 to this bit to flush the next packet to be read from
the endpoint RxFIFO. The RxFIFO pointer is reset and the RxPktRdy
bit is cleared.
4 FLUSHFIFO . .
Note: FlushFIFO should only be used when RxPktRdy is set. In other cases, it
may cause data corruption. If RxFIFO is double buffered, FlushFIFO may need
to be set twice to completely clear RxFIFO.
This bit is set when RxPktRdy is set if the data packet has a CRC or
3 DATAERR bit-stuff error in it. It is cleared when RxPktRdy is cleared.
Note: This bit is only valid when the endpoint operates in ISO mode.
In Bulk mode, it always returns to O.
This bit will be set if an OUT packet cannot be loaded into RxFIFO.
The CPU should clear this bit (write O to clear it).
2 OVERRUN Note: This bit is only valid when the endpoint operates in 1ISO mode. In Bulk
mode, it always returns to 0. The new incoming packet will not be written to
RxFIFO. Write O to clear it.
1 FIFOFULL This bit is set when no more packets can be loaded into RxFIFO.
This bit is set when a data packet has been received (to RxFIFO). The
0 RXPKTRDY CPU should clear this bit when the packet has been unloaded from
RxFIFO. An interrupt will be generated when the bitis set.
Write O to clear it.
A0900018 RXCOUNT Rx Count Register 0000
Bit 15 14 3 ] 12| 11]10] 9] 8] 7] 6] 5] 4] 3] 2]1]0O0
Name RXCOUNT
Type RU
Reset o] ol o] o] o] o] o] o] ol o] o] ol ol]o
Bit(s) Name Description
It is a 14-bit read-only register that holds the number of received data
. bytes in the packet in RxFIFO.
13:0 RXCOUNT Note: The value returns changes as FIFO is unloaded and is only valid when
RxPktRdy (RXCSR.DO) is set.

AO90001A TXTYPE TxType Register 00
Bit 15 14 13 12 11 0] 9 | 8 | 7 ] 6 5 | 4 3 | 2] 1] 0
Name TX_SPEE | TX_PROT | TX_TARGET_EP_NUM

D OCOL BER
Type RW RW RW
Reset 0| o 0] o o] o] o] o
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Name

Description

7:6

5:4

3.0

Operating speed of the target device when the core is configured with
the multipoint option. When the core is not configured with the
multipoint option, these bits should not be accessed

2'b00: Unused
TX_SPEED

2'b01: High
2'b10: Full

2'b11: Low
The CPU should set up this bit to select the required protocol for Tx
endpoint:
2'b00: Illegal
2'b01: Isochronous
2'p10: Bulk
2'b1l: Interrupt

The CPU should set this value to the endpoint number containing in

TX_PROTOCOL

TX_TARGET_EP_N

UMBER the Tx endpoint descriptor returned to the USB2.0 controller during
device enumeration.

A090001B m TxInterval Register 00
Bit 5 | 14 | 13 | 12 | 1L | 10 9 8 7 | 6 ] 5 | 4] 3] 2 L] O
Name TX_POLLING_INTERVAL_NAK_LIMIT_M
Type RW

Reset 0ol oJ] oJoJo]Jo]o]o
Bit(s) Name

Description

(Host mode only) TxInterval Register TxInterval is an 8-bit register
that, for Interrupt and Isochronous transfers, defines the polling
interval for the currently selected Tx endpoint. For Bulk endpoints,
this register sets up the number of frames/microframes after which
the endpoint should time out on receiving a stream of NAK
responses. There is a TxInterval register for each configured Tx
endpoint (except for Endpoint 0).

TX_POLLING_INTE In each case the value that is set defines a number of frames/microframes (high
7:0 RVAL_NAK_LIMIT_ speed transfers), as the following:
M Transfer Type | Speed | Valid values (m) | Interpretation
Interrupt | Low Speed or Full Speed | 1-255 | Polling interval is m frames.
Interrupt | High Speed | 1-16 | Polling interval is 2”(m-1) microframes
Isochronous | Full Speed or High Speed | 1-16 | Polling interval is 27*(m-1)
frames/microframes
Bulk | Full Speed or High Speed | 2-16 | NAK Limit is 2”(m-1)
frames/microframes.
Note: Value O or 1 disables the NAK timeout function.
A090001C RXTYPE RxType Register 00
Bit 15 14 13 12 11 10 8 | 7 | 6 5 | 4 3 | 2] 1] 0
RX_PROT | RX_TARGET_EP_NUM
Name RXSPEED OCoL BER
Type RW RW RW
Reset 0 ] o 0o ] o o] o] o] o
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Bit(s) Name

Description

7:6

5:4

3.0

RXSPEED

RX_PROTOCOL

RX_TARGET_EP_N
UMBER

Operating speed of the target device when the core is configured with
the multipoint option. When the core is not configured with the
multipoint option, these bits should not be accessed
2'b00: Unused
2'b01: High
2'b10: Full
2'b11: Low

The CPU should set this to select the required protocol for the Tx
endpoint:
2'b00: Illegal
2'b01: Isochronous
2'p10: Bulk
2'b1l: Interrupt

The CPU should set this value to the endpoint number containing in
the Tx endpoint descriptor returned to the USB2.0 controller during
device enumeration.

A090001 RXINTERVA

RxInterval Register 00
D L
Bit 15 14 13 12 11 0] 9 [ 8] 7 [ 6 [ 5] 4] 3 [ 2] 1]0
Name RX_POLLING _INTERVAL_NAK_LIMIT_M
Type RW
Reset 0ol oJ] oJoJo]Jo]o]o
Bit(s) Name Description
RxInterval Register RxInterval is an 8-bit register that, for Interrupt
and Isochronous transfers, defines the polling interval for the
currently selected Rx endpoint. For Bulk endpoints, this register sets
the number of frames/microframes after which the endpoint should
time out on receiving a stream of NAK responses. There is a
RxInterval register for each configured Rx endpoint (except for
Endpoint 0).
RX_POLLING_INTE RX POLLING INTERVAL/NAK LIMIT (M), (host mode only)
7:0

RVAL_NAK_LIMIT_
M

In each case the value that is set defines a number of frames/microframes (high
speed transfers), as the following:
Transfer type speed valid values (m) interpretation
Interrupt low speed or full speed 1 - 255 polling interval is m frames.

High speed 1 - 16 polling interval is 2(m-1) microframes
Isochronous full speed or high speed 1 - 16 polling interval is 2(m-1)
frames/microframes
Bulk full speed or high speed 2 - 16 NAK limit is 2(m-1) frames/microframes.
Note: Value O or 1 disables the NAK timeout function.

AO90001F FIFOSIZE Configured FIFO Size Register 00

Bit 15 | 14 | 13 | 12 | 11 | 10 9 3 7 ] 6 | 5 | 4 3 ] 2 ] 1] 0
Name RXFIFOSIZE TXFIFOSIZE
Type DC DC
Reset ol oJ oo o] o] ol o
Bit(s) Name Description

. Indicates RXFIFO size of 2*n bytes
4 RXFIFOSIZE Example: Value 10 means 210 = 1024 bytes.
. . ~
3:0 TXFIFOSIZE Indicates TXFIFO size of 2*n bytes

Example: Value 10 means 210 = 1024 bytes.
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Bit(s) Name Description
A0900020 FIFOO USB Endpoint O FIFO Register 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name FIFO DATA[31:16]
Type Other
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name FIFO DATA[15:0]
Type Other
Reset| o T oJT oJToTJToTlToTJToTJoJToTlToTJToJoTJToJoTJoTo
Bit(s) Name Description
The Endpoint FIFO registers provides 16 addresses for CPU to access
FIFOs for each endpoint. Writing to these addresses loads data into
TXFIFO for the corresponding endpoint. Reading from these
addresses unloads data from RxFIFO for the corresponding
endpoint.
Note:
1. Transfers to and from FIFOs may be 8-bit, 16-bit or 32-bit as required, and
any combination of access is allowed provided the data accessed are contiguous.
However, all the transfers associated with one packet must be of the ame width
so that the data are consistently byte-, word- or double-word-aligned. The last
31:0 FIFO DATA transfer may however contain fewer bytes than the previous transfers in order to
- complete an odd-byte or odd-word transfer. For DC/DTV project, also refer to
the RISC_SIZE register to complete FIFO access.
2. Depending on the size of the FIFO and the expected maximum packet size, the
FIFOs support either single-packet or double-packet buffering. However, burst
writing of multiple packets is not supported as flags need to be set after each
packet is written.
3. Following a STALL response or a Tx Strike Out error on Endpoint, the
associated FIFO is completely flushed.
4. For programmers, do not use debug tools to monitor or read the FIFO region.
The FIFO pointer will increase and cause unexpected error in MAC state
machine.
A0900024 FIFO1 USB Endpoint 1 FIFO Register 00000000
Bit 31 [ 30 | 29 | 28 | 27 | 26 | 25 | 24 [ 23 [ 22 | 21 | 20 | 19 [ 18 [ 17 | 16
Name FIFO_DATA[31:16]
Type Other
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name FIFO DATA[15:0]
Type Other
Reset Ol oJoJoJoJoJToJolToJoJlJTo]Jol] o] o]olo
Bit(s) Name Description
The Endpoint FIFO registers provides 16 addresses for CPU access to
FIFOs for each endpoint. Writing to these addresses loads data into
the TxFIFO for the corresponding endpoint. Reading from these
addresses unloads data from RxFIFO for the corresponding
endpoint.
31:0 FIFO_DATA Note:

1. Transfers to and from FIFOs may be 8-bit, 16-bit or 32-bit as required, and
any combination of access is allowed provided the data accessed are contiguous.
However, all the transfers associated with one packet must be of the ame width
so that the data are consistently byte-, word- or double-word-aligned. The last
transfer may however contain fewer bytes than the previous transfers in order to
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Bit(s) Name Description

complete an odd-byte or odd-word transfer. For DC/DTV project, also refer to
the RISC_SIZE register to complete FIFO access.
2. Depending on the size of the FIFO and the expected maximum packet size,
the FIFOs support either single-packet or double-packet buffering. However,
burst writing of multiple packets is not supported as flags need to be set after
each packet is written.
3. Following a STALL response or a Tx Strike Out error on Endpoint, the
associated FIFO is completely flushed.
4. For programmers, do not use debug tools to monitor or read the FIFO region.
The FIFO pointer will increase and cause unexpected error in MAC state

machine.
2090002 FIFO2 USB Endpoint 2 FIFO Register 00000000
Bit 31 | 30 | 29 [ 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name FIFO_DATA[31:16]
Type Other
Reset | © 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name FIFO_DATA[15:0]
Type Other
Reset| o J o J] o J] oJ o] oJoJ]Jo]oJ]o]JoJoJJo]Jo]Jol]o
Bit(s) Name Description

The Endpoint FIFO registers provides 16 addresses for CPU access to
the FIFOs for each endpoint. Writing to these addresses loads data
into TXFIFO for the corresponding endpoint. Reading from these
addresses unloads data from RxFIFO for the corresponding
endpoint.

Note:
1. Transfers to and from FIFOs may be 8-bit, 16-bit or 32-bit as required, and
any combination of access is allowed provided the data accessed are contiguous.
However, all the transfers associated with one packet must be of the ame width
so that the data are consistently byte-, word- or double-word-aligned. The last
31:0 FIEO DATA transfer may however contain fewer bytes than the previous transfers in order to
- complete an odd-byte or odd-word transfer. For DC/DTV project, also refer to
RISC_SIZE register to complete FIFO access.
2. Depending on the size of the FIFO and the expected maximum packet size,
the FIFOs support either single-packet or double-packet buffering. However,
burst writing of multiple packets is not supported as flags need to be set after
each packet is written.
3. Following a STALL response or a Tx Strike Out error on Endpoint, the
associated FIFO is completely flushed.
4. For programmers, do not use debug tools to monitor or read the FIFO region.
The FIFO pointer will increase and cause unexpected error in MAC state

machine.
'8090006 DEVCTL Device Control Register 80
Bit 15 14 13 12 11 10 9 8 7 6 5 4 | 3 2 1 0
B= | Fs | Ls O | KO | ses
Name vic | DE | DE VBUS mo | re | S1O
\Y \Y N
E DE Q
Type RU | RU | RU RU Ry | O | O
Reset 1 0 0 o | o 0 0 0
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Name Description

4:3

This read-only bit indicates whether the USB2.0 controller operates
as the 'A' device or the 'B' device. Only valid when a session is in
progress.

Note: If the core is in Force__Host mode, this bit will indicate the state of the
HOSTDISCON input signal from the PHY.
1'b0: 'A' device

B_DEVICE

1'b1: 'B' device
This read-only bit is set when a full-speed or high-speed device has
been detected being connected to the port. (High-speed devices are

distinguished from full-speed by checking for high-speed chirps
when the device is reset.) Only valid in host mode.

This read-only bit is set when a low-speed device has been detected
being connected to the port. Only valid in host mode.

These read-only bits encode the current VBUS level as the following:
(only available with OTG function equipped; else the register value
will be undefined.)
2'b00: Below SessionEnd
2'b01: Above SessionEnd, below AValid
2'b10: Above AValid, below VBusValid
2'b11: About VBusValid

This read-only bit is set when the USB2.0 controller is acting as a
host.

When set, the USB2.0 controller will initiate Host Negotiation when
Suspend mode is entered. Cleared when Host Negotiation is
completed ('B’ device only).

When operating as 'A’ device, this bit is set or cleared by the CPU to
start or end a session. When operating as 'B' device, this bitis
set/cleared by the USB2.0 controller when a session starts/ends. It is
also set by the CPU to initiate the Session Request Protocol. When the
USB2.0 controller is in Suspend mode, the bit may be cleared by the
CPU to perform software disconnect.

Note: Clearing this bit when the core is not suspended will result in undefined
behavior.

FSDEV

LSDEV

VBUS

HOSTMODE

HOSTREQ

SESSION

A0900061

Bit 15

PWRUPCNT Power Up Counter Register OF
14 13 12

11 10

Name

9 8 7 6 5 3|

Type

2 ] 1 ] 0

Reset

PWRUPCNT

RW

Bit(s)

Name Description

3.0

Power up counter limit. The power up counter counts the K state
duration during suspend; when it times out, the resume interrupt
will be issued. The register should be configured according to AHB

clock speed.

PWRUPCNT

A0900062
Bit 15

TXFIFOSZ Tx FIFO Size Register

14 13 12 11 10 9 8 7 6 5

Name

Type

™

DP TXSZ

Reset

RW

RW

0|
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Bit(s) Name Description
Defines whether double-packet buffering supported for TxFIFO.
4 TXDPB When '1', double-packet buffering is supported. When '0’, only single-
packet buffering is supported.
Maximum packet size to be allowed for (before any splitting within
the FIFO of Bulk/High-Bandwidth packets prior to transmission). If
TxDPB = 0, FIFO will also be this size; if TxDPB =1, FIFO will be
twice this size.
TxSZ[3:0] Packet size (bytes)
4'b0000: 8
4'b0001: 16
. 4'n0010: 32
3:0 X8z 4'b0011: 64
4'b0100: 128
4'b0101: 256
4'p0110: 512
4'b0111: 1024
4'b1000: 2048 (single-packet buffering only)
4'h1001: 4096 (single-packet buffering only)
Others: Not supported
A0900063 RXFIFOSZ Rx FIFO Size Register 00
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 | 2 ] 1] 0
RX
Name DP RXSz
B
Type RW RW
Reset 0 o] o] oo
Bit(s) Name Description
Defines whether double-packet buffering supported for TxFIFO.
4 RXDPB When 1, double-packet buffering is supported. When 0O, only single-
packet buffering is supported.
Maximum packet size to be allowed for (before any splitting within
the FIFO of Bulk/High-Bandwidth packets prior to transmission). If
TxDPB = 0, FIFO will also be this size; if TxDPB =1, FIFO will be
twice this size
RxSZ[3:0] Packet size (bytes)
4'b0000: 8
4'b0001: 16
. 4'b0010: 32
3:0 RXSZ 4'b0011: 64
4'b0100: 128
4'b0101: 256
4'p0110: 512
4'b0111: 1024
4'h1000: 2048 (single-packet buffering only)
4'b1001: 4096 (single-packet buffering only)
Others: Not supported
2‘090006 TXFIFOADD Tx FIFO Address Register 0000
Bit 15 14 13 12 ] 11 10| 9 | 8] 7 | 6 [ 5] 4] 3] 2] 1]0O0
Name TXFIFOADD
Type RW
Reset 0ol oJ] o] oJoJoJoJoJJoflo]Jo]J]oTo
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Bit(s) Name Description
TxFIFOadd is a 13-bit register which controls the start address of the
selected Tx endpoint FIFO.
TxFIFOadd[12:0] Start address
12:0 TXFIFOADD 13'h0000: 0000
13'h0001: 0008
13'h0002: 0010
13'h1FFF: FFF8
2‘090006 RXFIFOADD Rx FIFO Address Register 0000
Bit 15 14 13 12 ] 11 10| 9 | 8] 7 | 6 [ 5] 4] 3] 2] 1]0O0
Dat (I),\ée
Name fl'irt UN RXFIFOADD
rEn Intr
En
Type | RW | RW RW
Reset | o | o 0ol oJ] o] oJoJoJoJoJoflo]Jo]J]oTo
Bit(s) Name Description
Enables data error interrupt
15 DataErrintrE L . L Lo
atasrrintren Note: This bit is only valid when the endpoint is operating in ISO mode.
Enables over run interrupt
14 OverRUNIntrEn Note: this bit is only valid when the endpoint is operating in 1ISO mode.
RxFIFOadd is a 13-bit register which controls the start address of the
selected Rx endpoint FIFO.
RxFIFOadd[12:0] Start address
12:0 RXFIFOADD 13'h0000: 0000
13'h0001: 0008
13'h0002: 0010
13'h1FFF: FFF8
2‘090006 HWCAPS Hardware Capability Register 2003
Bit 15 14 13 12 11 | 10 9 | 8 | 7 ] 6 ] 5] 4] 3] 2] 1]O0
oM | HU us us
gG SU sto Blsl MSTR_W | SLAVE W
Name = = RAP_INT | RAP_INT USB_VERSION_CODE
PP | PP | UP | UP X X — -
OR OR PO PO
T T RT | RT
Type RO RO RO RO DC DC RO
Reset| o | o | 1 ] o[ o [ o 0| o o] oJ o] o] 171
Bit(s) Name Description
15 QMU_SUPPORT QMU feature support
14 HUB_SUPPORT HUB feature support
13 USB20_SUPPORT USB2.0 feature support
12 USB11_SUPPORT USBL.1 feature support
110 MSTR_WRAP_INTF Configures AHB master interface

X

2'b00: Mentor AHB master interface
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Bit(s) Name Description
2'b01: Asynchronous AHB master interface
2'b10: Asynchronous AXI master interface
2'b11: Asynchronous DX DRAM master interface
Configures AHB slave interface
2'p00: Mentor AHB slave interface
9:8 SLAVE—\,/:V)E{AP—I NT 2'b01: Asynchronous AHB master interface
2'b10: Asynchronous AXI master interface
2'b11: Asynchronous DX CPU slave interface
5:0 USB—VESZION—CO USB hardware version code
2090006 HWSVERS Version Register 0000
Bit 15 14 13 12 11 0| 9] 8] 7] 6 | 5] 4] 3] 2] 1]O0
Name USB_SUB_VERSION CODE
Type RO
Reset o JT oJ oJToTJToTJToTlToT o
Bit(s) Name Description
. USB_SUB_VERSIO .
7:0 N_CODE USB software version code
AO0900070 BUSPERF1 USB Bus Performance Register 1 0000
Bit 15 14 13 12 11 10 9 | 8 | 7 ] 6 | 5] 4] 3 ]2 ] 1]0
CL PR
RD 1SO EA
Ma | 59 | E | 1so MB
RE | b | RR | _R LE
Name | QE | g5 | _C [ TY D HOST_WAIT_EPO
AR | N | NT | _DI EL
LY | cg | -E S AY
_E N E
N N
Type | RW [ RW | RW | RW RW RW
Reset| 0o | o | o | o 0ol oJT oToTJlToTJToJoTJToJToTJToTlo
Bit(s) Name Description
CLRDMAREQEARLY_EN =1 means DMAReq is cleared when 8 bytes
of data remain in FIFO for RX, or TXMAXP-8 bytes are loaded in
15 CLRDMAEEQEARLY FIFO for TX.
- CLRDMAREQEARLY_EN = 0 means DMAReq is only cleared when RX FIFO is
read empty, or TXMAXP is loaded to TX FIFO.
If soft_debounce=0, debounce will be implemented by hardware,
that is 120ms, the same as before.
14 SOFT_DEBOUNCE If soft_debounce=1, after DP_/DM is st_able for Ims, connectio_n interrupt will be
generated, and software will determine how long the delay is for debounce.
This bit only affects the debounce behavior when the cable starts connection. It
does not affect HNP when the cable is connected.
Musbhdrc has different behavior from the USB spec. in HUB ISO
13 ISO_ERR_CNT_EN mode. When this bit is set, the Strike out mechanism of re-try failed
will be engaged and complete the transaction.
12 ISO_RTY_DIS Musbhdrc has different behavior from the USB spec. in HUB 1SO
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Bit(s) Name Description
mode. This bit is disable the retry of CSplit @ SOF
Host mode only and downstream port connect to hub. This bit
10 PREAMBE'E\I—DELAY enables the function of host delay to issue a preamble +ack packet
— after receiving data from LS device about 3 LS bit time.
Host waiting time of Endpoint O
The written value defines the minimum cycles for controller to issue the next
IN/OUT/PING token during idle state.
9:0 HOST_WAIT_EPO 0: No wait
>0: During idle state, the controller must wait for at least the exact cycles written
before it issues the next IN/OUT/PING token. The cycle unit is as USB system
clock cycle.
A0900072 BUSPERF2 USB Bus Performance Register 2 Coo00
Bit 5 | 14 ] 13 | 12 ] 11 [10] 9] 811 716 5] 4] 3] 2 1 1T0
Hs | HS
T_1
R_I
sol | 39
Name CH oC HOST_WAIT_EPX
HK
K| _bi
DIS | —
Type | RW | RW RW
Reset| 1 | 1 [ o [ o o] oJ] oJoJoJoJoJJofJo]JofJ]oTfo
Bit(s) Name Description
ISO Rx O-packet Disable in host mode
15 HSR_ISOICHK_DIS . . .
- - Optional disable selection for ISO Rx O packet
ISO Tx O-packet Disable in host mode
14 HST_ISOOCHK_DIS Optional disable selection for ISO Rx O packet
Host waiting time of all endpoints except for Endpoint O
The written value defines the minimum cycles for controller to issue the next
IN/OUT/PING token during idle state.
13:0 HOST_WAIT_EPX 0: No wait
>0: During idle state, the controller must wait for at least the exact cycles written
before it issues the next IN/OUT/PING token. The cycle unit is as USB system
clock cycle.
A0900074 BUSPERF3 USB Bus Performance Register 3 0A48
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
oT
VB FL NO G_
BA UN | DE DIS
us us ISE EP
ER H ST B_ DO | GLI s us
Name — - CL S TC - BR
R FIF ILL = WR
— R_ RP | H_ ESE
'\SS (E)N 6|S: EN FIx | pis | ST T
AB
LE
Type RW RW RW RW RW RW A0 RW
Reset 1 1 0 1 1 0 0 0
Bit(s) Name Description
1 VBUSERR_MODE Controls whether VBUS error will reset USB controller or only set up

the VBUS error bit
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Bit(s)

Name

Description

FLUSH_FIFO_EN

NOISE_STILL_SOF

BAB_CLR_EN

UNDO_SRPFIX

) OTG_DEGLITCH_D

ISABLE

EP_SWRST

DISUSBRESET

1'b0: Set up INTRUSB.bit[7] VBUS error only
1'b1: Reset USB controller and set up INTRUSB.bit[7] VBUS error tooDataErr
interrupt enable. The DataErr status bit is in RXCSR[3] and should be written O
to clear. TBD

Enables Flush FIFO

1'b1: Clear USBPtrO, USBPtrl of EPx Tx by flush FIFO command.
1'b0: USBPtr0O, USBPtrl of EPx Tx cannot be cleared by flush FIFO command.

Forces transmitting SOF as babble interrupt

Controls babble session
1'b0: Babble interrupt will not close session automatically.

1'b1: Babble interrupt will close session automatically.

The CPU sets up this bit to recover to the original circuit of USB2.0 IP
about SRP.

Set to 1 to disable deglitch circuit of OTG signal group VBUSVALID,
AVALID and SESSEND.

SW can reset the USB MAC setting by setting this bitto 1. EP_SWRST
will be cleared by HW automatically.

The MAC settings include function address, endpoint interrupt enable/status,
endpoint state and EP TX/RX CSR.

If DISUSBRESET is 0, USB MAC setting will be reset to inconfigured
condition when USB bus reset is detected. SW can set this bitto 1 to
disable USB MAC setting. Reset by HW when USB bus reset is
detected.

The HW reset MAC settings include:

1. Clear function address register
2. Clear index register
3. Flush all endpoint FIFOs
4. Clear control/status register
a. EPN TX/RXMAXP
b. EPN TX/RXCSR
¢. EPN TX/RXTYPE
d. EPN TX/RXInterval
e. EPN RXCOUNT
f. EPO CSRO
g. EPO COUNTO
5. Enable TX/RX endpoint interrupt and clear TX/RX interrupt status
Note: EPN TX/RX FIFOSZ/AD are not cleared.

A0900078 EPINFO

Number of Tx and Rx Register 24

Bit

15

14

13

12

11

10

9

8

v | 6 | 5 |

4

3 | 2 | 1 |

0

Name

RXENDPOINTS

TXENDPOINTS

Type

RO

RO

Reset

0 [ o | 1 |

0

Bit(s)

Name

Description

74
3.0

RXENDPOINTS
TXENDPOINTS

Number of Rx endpoints implemented in the design.
Number of Tx endpoints implemented in the design.

A0900079

RAMINFO

Width of RAM and Number of DMA Channel

Register

4A

Bit

15 14 13 12

11

10

8

7 | 6 | 5 |

7

3 [ 2 | 1 ]

0

Name

DMACHANS

RAMBITS

Type

RO

DC

Reset
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Bit(s) Name Description
7:4 DMACHANS Number of DMA channels implemented in the design.
3:0 RAMBITS Width of the RAM address bus-1
2090007 LINKINFO Delay to be Applied Register 5C
Bit 15 14 13 12 11 10 9 8 7 | 6 ] 5 | 4 3 | 2] 1] 0
Name WTCON WTID
Type RW RW
Reset ol 1t JT o] 1] 1] 1] o]o
Bit(s) Name Description
Sets the wait to be applied to allow for the user's connect/disconnect
7:4 WTCON filter in units of 533.3ns. (The default setting corresponds to
2.667us.) The default value will change to be 4'h8 to meet 2.667us.
Sets up delay to be applied from IDPULLUP being asserted to IDDIG
3:0 WTID being considered valid in units of 4.369ms.
The default setting corresponds to 52.43ms.)
2090007 VPLEN Vbus Pulsing Charge Register 3C
Bit 15 14 13 12 11 0| 9] 8] 7] 6 | 5] 4] 3] 2] 1]o0
Name VPLEN
Type RW
Reset o] o]l 1T 17T 1T 1T oTlo
Bit(s) Name Description
. Sets up duration of the VBus pulsing charge in units of 136.5 us. (The
7:0 VPLEN .
default setting corresponds to 8.19ms
AO90007C HS EOF1 Time Buffer Avallabl_e on HS Transaction 80
- Register
Bit 15 14 13 12 11 0] 9 [ 8] 7 [ 6 [ 5] 4] 3 [ 2] 1]0
Name HS_EOF1
Type RW
Reset 1 | o] o] oJo]o]o]o
Bit(s) Name Description
Sets up high-speed transactions the time before EOF to stop
7:0 HS_EOF1 beginning new transactions, in units of 133.3ns.
The default setting corresponds to 17.07us. USB2.0 IP only.
A090007 FS EOF1 Time Buffer Avallab_le on FS Transaction 77
D - Register
Bit 15 14 13 12 11 0] 9 [ 8] 7 [ 6 [ 5] 4] 3 [ 2] 1]0
Name FS_EOF1
Type RW
Reset o | 1+ JT 1 JT 1 JT o] 1] 171
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Bit(s) Name Description
Sets up full-speed transactions the time before EOF to stop beginning
7:0 FS EOF1 new transactions, in units of 533.3ns. (The default setting
’ — corresponds to 63.46us.) The default value will change to be 8'hBE to
meet 63.46us.
AO90007E LS EOF1 Time Buffer Avallab_le on LS Transaction 72
= Register
Bit 15 14 13 12 11 0| 9] 8] 7] 6 | 5] 4] 3] 2] 1]o0
Name LS EOF1
Type RW
Reset o] 1T 17T 12T ol o] 11T]o
Bit(s) Name Description
Sets up Q252low-speed transactions the time before EOF to stop
7:0 LS EOF1 beginning new transactions, in units of 1.067us. (The default setting
: — corresponds to 121.6us.). USB2.0 IP only. The default value will
change to be 8'hB6 to meet 121.6us.
AO090007F RST_INFO Reset Information Register 00
Bit 15 14 13 12 11 0| 9 [ 8] 7 ] 6 | 5 | 4 3 | 2] 1] 0
Name WTFSSEO WTCHRP
Type RW RW
Reset o] o] o] o o] o] o] o
Bit(s) Name Description
Signifies the SEO signal duration before issuing the reset signal (for
. device only).
4 WTFSSEO Duration = 272.8 x WTFSSEO + 2.5 usec.
This register will only be reset when hardware is reset.
Sets up delay to be applied from detecting Reset to sending chirp K
. (for device only).
30 WTCHRP The duration = 272.8 x WTCHRP + 0.1 usec.
This register will only be reset when hardware is reset.
'8090008 RXTOG Rx Data Toggle Set/Status Register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EP2 | EP1
RX | RX
Name TO | TO
G G
Oth | Oth
Type er er
Reset 0 0
Bit(s) Name Description
Receive Logical Endpoint n Data Toggle Bit Set/Status
2 EP2RXTOG

When read, these bits indicate the current state of the Endpoint n data toggle. If
enable bit is high, the bit may be written with the required setting of the data
toggle. If enable is low, any value written will be ignored
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Bit(s) Name Description
Note: This register is word access.
1'b0: Logical Endpoint n RX data toggle bit =0
1'b1: Logical Endpoint n RX data toggle bit =1
Receive Logical Endpoint n Data Toggle Bit Set/Status.
When read, these bits indicate the current state of the Endpoint n data toggle. If
enable bit is high, the bit may be written with the required setting of the data
1 EPIRXTOG toggle. If enable is low, any value written will be ignored
Note: This register is word access.
1'b0: Logical Endpoint n RX data toggle bit =0
1'b1: Logical Endpoint n RX data toggle bit =1
2‘090008 RXTOGEN Rx Data Toggle Enable Register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EP2 | EP1
RX | RX
Name TO TO
GE | GE
N N
Type RW [ RW
Reset 0 0
Bit(s) Name Description
Enables Receive Logical Endpoint n Data Toggle Bit
If enable bit is set, the endpoint n data toggle can be set.
2 EP2RXTOGEN Note: This register is word access.
1'b0: Forbid RISC writing EP n data toggle status with EPIRXTOG
1'b1: Allow RISC writing EP n data toggle status with EPIRXTOG
Enables Receive Logical Endpoint n Data Toggle Bit
If enable bit is set, the endpoint n data toggle can be set.
1 EPIRXTOGEN Note: This register is word access.
1'b0: Forbid RISC writing EP n data toggle status with EPIRXTOG
1'b1: Allow RISC writing EP n data toggle status with EPIRXTOG
2‘090008 TITXTOG Tx Data Toggle Set/Status Register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

EP4 | EP3 | EP2 | EP1

™ ™ ™ ™
Name To | TO | TO | TO
G G G G
Oth | Oth | Oth | Oth
Type er er er er
Reset 0 0 0 0
Bit(s) Name Description
Transmit Logical Endpoint n Data Toggle Bit Set/Status
When read, these bits indicate the current state of the Endpoint n data toggle. If
enable bit is high, the bit may be written with the required setting of the data
4 EPATXTOG toggle. If enable is low, any value written will be ignored
Note: This register is word access.
1'b0: Logical Endpoint n TX data toggle bit=0
1'b1: Logical Endpoint n TX data toggle bit =1
Transmit Logical Endpoint n Data Toggle Bit Set/Status
3 EP3TXTOG

When read, these bits indicate the current state of the Endpoint n data toggle. If
enable bit is high, the bit may be written with the required setting of the data
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Bit(s)

Name

Description

EP2TXTOG

EPITXTOG

toggle. If enable is low, any value written will be ignored
Note: This register is word access.
1'b0: Logical Endpoint n TX data toggle bit =0
1'b1: Logical Endpoint n TX data toggle bit =1

Transmit Logical Endpoint n Data Toggle Bit Set/Status

When read, these bits indicate the current state of the Endpoint n data toggle. If
enable bit is high, the bit may be written with the required setting of the data

toggle. If enable is low, any value written will be ignored
Note: This register is word access.
1'b0: Logical Endpoint n TX data toggle bit=0
1'b1: Logical Endpoint n TX data toggle bit =1

Transmit Logical Endpoint n Data Toggle Bit Set/Status

When read, these bits indicate the current state of the Endpoint n data toggle. If
enable bit is high, the bit may be written with the required setting of the data

toggle. If enable is low, any value written will be ignored
Note: This register is word access.
1'b0: Logical Endpoint n TX data toggle bit=0
1'b1: Logical Endpoint n TX data toggle bit =1

A090008

6

TXTOGEN

Tx Data Toggle Enable Register

0000

Bit

15 14 13 12

11

10 9 8 7 6 5 4 3 2 1

Name

Type

Reset

Bit(s)

Name

Description

EP4ATXTOGEN

EP3TXTOGEN

EP2TXTOGEN

EPITXTOGEN

Enables Receive Logical Endpoint 1 Data Toggle Bit

If enable bit is set, the endpoint n data toggle can be set.
Note: This register is word access.
1'b0: Forbid RISC writing EP n data toggle status with EPIRXTOG
1'b1: Allow RISC writing EP n data toggle status with EPIRXTOG

Enables Receive Logical Endpoint 1 Data Toggle Bit

If enable bit is set, the endpoint n data toggle can be set.
Note: This register is word access.
1'b0: Forbid RISC writing EP n data toggle status with EPIRXTOG
1'b1: Allow RISC writing EP n data toggle status with EPIRXTOG

Enables Receive Logical Endpoint 1 Data Toggle Bit
If enable bit is set, the endpoint n data toggle can be set.
Note: This register is word access.
1'b0: Forbid RISC writing EP n data toggle status with EPIRXTOG
1'b1: Allow RISC writing EP n data toggle status with EPIRXTOG

Enables Receive Logical Endpoint 1 Data Toggle Bit
If enable bit is set, the endpoint n data toggle can be set.
Note: This register is word access.

1'b0: Forbid RISC writing EP n data toggle status with EPIRXTOG
1'b1: Allow RISC writing EP n data toggle status with EPIRXTOG
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0 USB_LI1INTS USB Level 1 Interrupt Status Register 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PO VB
WE DR 1D us DP US
RD \AY% DIG | VA DM QH Ql PS DM BC RX ™
BU IF R_I|A_Il | OM IN IN
WN _IN | LID | _IN — | NT — — = =
Name IN| ST IN|Ts|™T| gp | NT [ NT |_IN|TS|T.S
= NT A = — ST | ST ST |[T_S| TA TA
T_S TA | T_S | TA | — AT | — — =
TA _ST TU TA TU AT US AT AT TA TU TU
AT us uUs us TU S S
TU S TU S
s us S S
Type RU RU RU RU RU RU RU RU RU RU RU RU
Reset 0 0 0 0 0 0 0 0 0 0 0 0
Bit(s) Name Description
Power-down interrupt status
When controller is in host suspend mode, VBus is valid, and DP is asserted, this
POWERDWN_INT L L S i ; (g
1 STATUS bit will set. When controller is in peripheral mode, Avalid is setting, and DP is
asserted, this bit will set. When controller is in idle state, avalid is de-asserted ,
and linestate is in SEO, this bit will also set.
DRVVBUS interrupt status
10 DRVVBUS_INT_STA This bit shows the interrupt trigger status of DRVVBUS. The trigger polarity is
TUS determined by DRVVBUS_INT_POL.
This interrupt is used in USB OTG charge pump control.
IDDIG interrupt status
9 IDDIG_INT_STATU This bit shows the interrupt trigger status of IDDIG. The trigger polarity is
S determined by IDDIG_INT_POL.
This interrupt is used in USB OTG attachment.
VBUSVALID interrupt status
8 VBUSVALID_INT_S This bit shows the interrupt trigger status of VBUSVALID. The trigger polarity is
TATUS determined by VBUSVALID_INT_POL.
This interrupt is used in USB attachment to host.
DPDM interrupt status
7 DPDM_INT_STATU This bit shows the interrupt trigger status of DPDM. The trigger condition is
S whether DP or DM goes high.
This interrupt is used in USB HOST mode to detect device attachment.
USBQ HIF command interrupt status
6 QHIF_INT_STATUS Only valid when WiMAX Q is available.
USBQ interrupt status
5 INT_STATUS ; . .
QINT_. Only valid when USBQ is available.
4 PSR_INT_STATUS Packet sequence recorder interrupt status
3 DMA_INT_STATUS DMA interrupt status
2 USBCO'\.?UISNT—STA USB common interrupt status
1 RX_INT_STATUS Endpoint Rx interrupt status
0 TX_INT_STATUS Endpoint Tx interrupt status
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USB Level 1 Interrupt Mask Register 00000000

Bit

31 30 29 28

27

26 25 24 23 22 21 20 19 18 17 16

Name

Type

Reset

Bit

15 14 13 12

Name

BC | RX | TX
NT | = — oM | _IN| _IN

— | = — | = NM | = — T UN | UN
— — AS UN | MA | MA
K MA | SK | sk

Type

Reset

Bit(s)

Name

Description

11

10

POWERDWN_INT_
UNMASK

DRVVBUS_INT_UN
MASK

IDDIG_INT_UNMA
SK

VBUSVALID_INT_U
NMASK

DPDM_INT_UNMA
SK

QHIF_INT_UNMAS
K

QINT_UNMASK

PSR_INT_UNMASK

DMA_INT_UNMAS
K

USBCOM_INT_UN
MASK

RX_INT_UNMASK

TX_INT_UNMASK

Unmasks POWERDWN interrupt
1'b0: Mask interrupt
1'bl: Unmask interrupt
Unmasks DRVVBUS interrupt
1'b0: Mask interrupt
1'b1: Unmask interrupt
Unmasks IDDIG Interrupt
1'b0: Mask interrupt
1'bl: Unmask interrupt
Unmasks VBUSVALID Interrupt
1'b0: Mask interrupt
1'bl: Unmask interrupt
Unmasks DPDM Interrupt
1'b0: Mask interrupt
1'bl: Unmask interrupt
Unmasks USBQ HIF command interrupt
Only valid when WiMAX Q is available.
1'b0: Mask interrupt
1'b1: Unmask interrupt
Unmasks USBQ Interrupt
Only valid when USBQ is available.

1'b0: Mask interrupt
1'b1: Unmask interrupt
Unmasks packet sequence recorder interrupt
1'b0: Mask interrupt
1'b1: Unmask interrupt
Unmasks DMA interrupt
1'b0: Mask interrupt
1'b1: Unmask interrupt
Unmasks USB common interrupt
1'b0: Mask interrupt
1'b1: Unmask interrupt
Unmasks endpoint Rx interrupt
1'b0: Mask interrupt
1'bl: Unmask interrupt
Unmasks endpoint Tx Interrupt
1'b0: Mask interrupt
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Bit(s) Name Description
1'b1: Unmask interrupt
QOQOOOA USB_LI1INTP USB Level 1 Interrupt Polarity Register 00000200
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PO VB
WE | D% | 1D | Us
RD BU DIG | VA
Name WN | oy [ <IN | LID
T p | PO | T_
PO oL L PO
L L
Type RW | RW | RW [ RW
Reset 0 0 1 0
Bit(s) Name Description
POWERDWN interrupt polarity
1 POWERF?(\D/Y_N—INT— 1'b0: Interrupt trigger when POWERDWN is 1.
1'b1: Interrupt trigger when POWERDWN is O.
DRVVBUS interrupt polarity
10 DRWBUSL—INT—PO 1'b0: Interrupt trigger when DRVVBUS is 1.
1'b1: Interrupt trigger when DRVVBUS is O.
IDDIG interrupt polarity
9 IDDIG_INT_POL 1'b0: Interrupt trigger when IDDIG is 1.
1'b1: Interrupt trigger when IDDIG is O.
VBUSVALID interrupt polarity
8 VBUSVAB‘E—INT—P 1'b0: Interrupt trigger when VBUSVALID is 1.
1'b1: Interrupt trigger when VBUSVALID is O.
éOQOOOA USB_LI1INTC USB Level 1 Interrupt Control Register 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
us
B_I
Name NT
_SY
NC
Type RW
Reset 0
Bit(s) Name Description
USB interrupt synchronization
0 USB_INT_SYNC 1'b0: USB output interrupt is output directly.

1'b1: USB output interrupt is synchronized by MCU BUS clock registers.
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A0900102 CSRO_PERI EPO Control Status Register 0000

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

S5m0 | e e
FL CES CE ND SET | DA NT X RX
Name US | & | DR | o7 | UP | TA | o | PK | PK
HEL L Op | XP | AL | EN | EN | 4 | TR | TR
FO KT D D DY | DY
ED L L
RD
N Y

Type AO | AO [ AO | AO [ RU | AO | RW | A0 | RU

Reset 0 0 0 0 0 0 0 0 0

Bit(s) Name Description
The CPU writes 1 to this bit to flush the next packet to be
transmitted/read from the Endpoint O FIFO. It is cleared

automatically. The FIFO pointer is reset and the TxPktRdy/RxPktRdy

8 FLUSHFIFO bit (below) is cleared. May be set simultaneously with TxPktRdy to

abort the packet that is currently loaded into FIFO.
Note: FlushFIFO should only be used when TxPktRdy/RxPktRdy is set. In other
cases, it may cause data corruption.
7 SERVICESETUPEDN The CPU writes 1 to this bit to clear the SetupEnd bit.

SERVICEDRXPKTR

Itis cleared automatically.
The CPU writes 1 to this bit to clear the RxPktRdy bit.

DY It is cleared automatically.
The CPU writes 1 to this bit to terminate the current transaction. The
STALL handshake will be transmitted, and this bit will be cleared
5 SENDSTALL automatically.
Note: The FIFO should be flushed before SendStall is set.
This bit will be set when a control transaction ends before the
4 SETUPEND DataEnd bit is set. An interrupt will be generated and the FIFO
flushed at this time. The bit is cleared by the CPU writing 1 to the
ServicedSetupEnd bit.
The CPU sets up this bit when setting TxPktRdy for the last data
3 DATAEND packet, when clearing RxPktRdy after unloading the last data packet,
and when setting up TxPktRdy for a O length data packet. Itis cleared
automatically.
This bit is set when a STALL handshake is transmitted. The CPU
2 SENTSTALL should clear this bit.
Write O to clear it.
The CPU sets up this bit after loading a data packet into the FIFO. Itis
1 TXPKTRDY cleared automatically when a data packet has been transmitted. An
interrupt is also generated at this point (if enabled)
This bit is set when a data packet has been received. An interrupt is
0 RXPKTRDY generated when this bit is set. The CPU clears this bit by setting up
the ServicedRxPktRdy bit.
A0900108 COUNTO EPO Received Bytes Register 0000
Bit 15 14 13 12 11 W] 9] 8] 7 [ 6 | 5] 4] 3 [ 2] 11]0
Name EPO RX COUNT
Type RU
Reset o] o] o] o] o] o] o
Bit(s) Name Description
6:0 EPO_RX_COUNT CountO is a 7-bit read-only register that indicates the number of
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Bit(s) Name Description
received data bytes in the Endpoint O FIFO. The value returned
changes as the contents of the FIFO change and is only valid when
RxPktRdy (IDXEPRO.CSRO0.bit0) is set.
AO90010A TypeO EPO Type Register 00
Bit 15 14 13 12 11 10 9 8 7 | 6 5 4 3 2 1 0
Name EPO_Type
Type RW
Reset 0| o
Bit(s) Name Description
Operating speed of the target device when the core is configured with
the multipoint option. When the core is not configured with the
multipoint option, these bits should not be accessed
2'b00: Unused
7:6 EPO_Type 2'b01: High
2'b10: Full
2'b11: Low
A090010B NAKLIMTO NAK Limit Register 00
Bit 15 14 13 12 11 10 9 8 7 6 5 4 | 3 ] 2 | 1 ] 0
Name NAKLIMITO
Type RW
Reset o] o] o] o] o
Bit(s) Name Description
(Host mode only) NAKLimitO is a 5-bit register that sets up the
number of frames/microframes (high-speed transfers) after which
Endpoint O should time out on receiving a stream of NAK responses.
(Equivalent settings for other endpoints can be made through their
4:0 NAKLIMITO TxInterval and RxInterval registers.). The number of
: frames/microframes selected is 2(m-1) (where m is the value set in
the register, valid values 2 - 16). If the host receives NAK responses
from the target for more frames than the number represented by the
limit set in this register, the endpoint will be halted.
Note: Value O or 1 disables the NAK timeout function.
A090010c SRAMCONFI SRAM Size Register 0800
GSIZE
Bit 5 |14 ] 13 ] 12 1nfl1w00] 9] 8 [ 7] 6|5 ] 4] 3] 2]]1][]0
Name SRAM_SIZE
Type RO
Reset| o T oJT oJ ol 1T oTJToJoTJlToTlToTJToJoTJToJToTJoTo
Bit(s) Name Description
15:0 SRAM_SIZE Depth of SRAM with data bus width 32 bits.

For example, if SRAM is configured to 8KB, SRAM_SIZE will be 16'h800.
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AO090010E ATA High Bind-width Configuration Register 00
Bit 15 14 13 12 11 0| 9 [ 8] 7 ] 6 | 5 ] 4 3 | 2] 1] 0
Name NUM_HB_EPR NUM_HB_EPT
Type RO RO
Reset o] o] o] o o] o] o] o
Bit(s) Name Description
7:4 NUM_HB_EPR Number of high bind-width RX endpoints
3:0 NUM_HB_EPT Number of high bind-width TX endpoints
AO90010F CONF'L& Core Configuration Register 1F
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DY o
mp | mp | B1S | ke | e | N SO | DA
Name RX | TX RX | TX TA
DIA SIZz | ON
E E N E E IN E Wi
G DT
H
Type RO | RO | RO | RO | RO | RO [ RO | RO
Reset 0 0 0 1 1 1 1 1
Bit(s) Name Description
When set to 1, automatic amalgamation of bulk packets will be
! MPRXE selected.
6 MPTXE When set to 1, automatic splitting of bulk packets will be selected.
5 BIGENDIAN Set to 1 indicates big-endian ordering is selected.
4 HBRXE Set to 1 indicates high-bandwidth Rx ISO Endpoint Support is
selected.
3 HBTXE Set to 1 indicates high-bandwidth Tx ISO Endpoint Support is
selected.
2 DYNFIFOSIZING Set to 1 indicates Dynamic FIFO Sizing option is selected.

[N

SOFTCONE

Set to 1 indicates Soft Connect/Disconnect option is selected.
Indicates selected UTMI+ data width

0] UTMIDATAWIDTH 1'b0: 8 bits
1'b1: 16 bits
A0900110 TX1MAP TX1IMAP Register 0000
Bit 15 14 13 12 | 11 0w | 9| 8] 7] 6 | 5[4 [ 3 [ 2] 1]O0
Name M1 MAXIMUM_PAYLOAD_TRANSACTION
Type RW RW
Reset 0 | o 0o ] oJ] oJoJoJoJoJJo]Jo]JoTJo
Bit(s) Name Description
. Maximum payload size for indexed TX endpoint, M1 packet
12:11 M1 - . - -
multiplier m maximum payload transaction register
The TxMaxP register defines the maximum amount of data that can
10:0 MAXIMUM_PAYLO be transferred through the selected Tx endpoint in a single operation.

AD_TRANSACTION

There is a TxMaxP register for each Tx endpoint (except for Endpoint
0). Bits 10~0 define (in bytes) the maximum payload transmitted in a
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Bit(s) Name Description

single transaction. The value set can be up to 1024 bytes but is subject
to the constraints placed by the USB Specification on packet sizes for
Bulk, Interrupt and Isochronous transfers in full-speed and high-
speed operations. Where the option of high-bandwidth isochronous
endpoints or of packet splitting on bulk endpoints has been taken
when the core is configured, the register will include either 2 or 5
further bits that define a multiplier m which is equal to one more
than the value recorded. In the case of bulk endpoints with the packet
splitting option enabled, the multiplier m can be up to 32 and defines
the maximum number of 'USB' packets (i.e. packets for transmission
over the USB) of the specified payload into which a single data packet
placed in the FIFO should be split, prior to the transfer. (If the packet
splitting option is not enabled, bit15-13 will not be implemented and
bitl2-11 (if included) will be ignored.)

Note: The data packet should be an exact multiple of the payload specified by
bit10~0, which is itself required to be one of 8, 16, 32, 64 or (in the case of high
speed transfers) 512 bytes. For isochronous endpoints operating in high-speed
mode and with the High-bandwidth option enabled, m may only be either 2 or 3

(corresponding to bitll set or bitl2 set respectively) and it specifies the
maximum number of such transactions that can take place in a single
microframe. If either bitll or bit12 is not O, the USB2.0 controller will
automatically split any data packet written to FIFO into up to 2 or 3 'USB’
packets, each containing the specified payload (or less). The maximum payload
for each transaction is 1024 bytes, so this allows up to 3072 bytes to be
transmitted in each microframe. (For Isochronous/Interrupt transfers in full-
speed mode, bitll and 12 are ignored.) The value written to bitl0~0 (multiplied
by m in the case of high-bandwidth Isochronous transfers) should match the
value given in the wMaxPacketSize field of the Standard Endpoint Descriptor for
the associated endpoint (see USB Specification Revision 2.0, Chapter 9). A
mismatch can cause unexpected results. The total amount of data represented by
the value written to this register (specified payload * m) must not exceed the
FIFO size for the Tx endpoint and should not exceed half the FIFO size if double-
buffering is required. If this register is changed after packets have been sent
from the endpoint, the Tx endpoint FIFO should be completely flushed (using
the FlushFIFO bit in TXCSR) after writing the new value to this register.

TX1CSR_PER

A0900112 —I__ Tx1 CSR Register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SET
X FIF
pm | FR | DM Pk | inc | S5 [ SE L SE b g T UN | ON | TX
AU CD | AR RD | NT | ND
Name | To | 1so AR | AT | EQ TRIOM I AT | sT | sT | US| DE| OT | PK
EQ DY | PT HFI [ RR | EM | TR
SET AT | MO AT | AL | AL
EN T X FO [ UN | PT | DY
oG DE = oG L L
wi Y
CE
Type RW RW RW RW RW Al Al A0 Al RW A0 Al RU A0
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit(s) Name Description
If The CPU sets up this bit, TxPktRdy will be automatically set when
15 AUTOSET data of the maximum packet size (value in TxMaxP) is loaded into the

TXFIFO. If a packet of less than the maximum packet size is loaded,
TxPktRdy will have to be set manually.

The CPU sets up this bit to enable the Tx endpoint for Isochronous
transfers and clears it to enable the Tx endpoint for Bulk or Interrupt
14 1SO transfers.
Note: This bit only takes effect in peripheral mode. In host mode, it
always returns to O.
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Bit(s) Name

Description

12 DMAREQEN

11 FRCDATATOG

10 DMAREQMODE

SETTXPKTRDY_TW
ICE

7 INCOMPTX

6 CLRDATATOG

5 SENTSTALL

4 SENDSTALL

3 FLUSHFIFO

2 UNDERRUN

1 FIFONOTEMPTY

0 TXPKTRDY

The CPU sets up this bit to enable the DMA request for the Tx
endpoint.

The CPU sets up this bit to force the endpoint data toggle to switch
and the data packet to be cleared from the FIFO, regardless of
whether an ACK was received. This can be used by Interrupt Tx
endpoints that are used to communicate rate feedback for
Isochronous endpoints.

The CPU sets up this bit to select DMA Request Mode 1 and clears it to
select DMA Request Mode 0.

Note: This bit should not be cleared either before or in the same cycle
as the DMAReqEN bit is cleared.

Indicates TxPktRdy had been set when it is 1'bl already. Write O to
clear it.

When the endpoint is used for high-bandwidth
Isochronous/Interrupt transfers, this bit is set to indicate where a
large packet has been split into 2 or 3 packets for transmission but

insufficient IN tokens have been received to send all the parts.

Note: In anything other than a high-bandwidth transfer, this bit will
always return to O.

Write O to clear it.
The CPU writes 1 to this bit to reset the endpoint data toggle to O.

This bit is set when a STALL handshake is transmitted. The FIFO will
be flushed and Tx interrupt generated if enabled and the TxPktRdy
bit is cleared. The CPU should clear this bit.

Write O to clear it.

The CPU writes 1 to this bit to issue a STALL handshake to an IN
token. The CPU clears this bit to terminate the stall condition.

Note: This bit has no effect where the endpoint is used for
Isochronous transfer. Otherwise, CPU should wait for SENTSTALL
interrupt to be generated before clearing the SENDSTALL bit.

The CPU writes 1 to this bit to flush the latest packet from the
endpoint TXFIFO. The FIFO pointer is reset, the TxPktRdy bitis
cleared and an interrupt is generated. May be set simultaneously
with TxPktRdy to abort the packet currently loaded into FIFO.
Note: FlushFIFO should only be used when TxPktRdy is set. In other cases, it
may cause data corruption. If the FIFO is double-buffered, FlushFIFO may need
to be set twice to completely clear the FIFO.

The USB will set up this bit if an IN token is received when the
TxPktRdy bit is not set. The CPU should clear this bit (write O to clear
it).

The USB sets up this bit when there is at least 1 packet in TxFIFO.
This bit will be asserted automatically when TXPKTRDY is set by CPU
and de-asserted when CPU flushes FIFO or sends a STALL packet.

The CPU sets up this bit after loading a data packet into FIFO. Itis
cleared automatically when a data packet has been transmitted. An
interrupt is also generated at this point (if enabled). TxPktRdy is also
automatically cleared (interrupt is generated) prior to loading a
second packet into a double-buffered FIFO.

A0900114 RX1IMAP RX1MAP Register 0000
Bit 15 14 13 12 | 11 0| 9] 8] 7] 6 | 5] 4] 3] 2] 1]O0

Name M1 MAXIMUM_PAYLOAD_TRANSACTION

Type RW RW

Reset 0o [ o ol oJoJoTJToTJToJToJlToJoJ]oTo
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Bit(s) Name

Description

12:11 M1

MAXIMUM_PAYLO

10:0 AD TRANSACTION

Maximum payload size for indexed RX endpoint, M1 packet
multiplier m

The RxMaxP register defines the maximum amount of data that can
be transferred through the selected Rx endpoint in a single
operation. There is a RxMaxP register for each Rx endpoint (except
for Endpoint O). Bit10~0 define (in bytes) the maximum payload
transmitted in a single transaction. The value set can be up to 1024
bytes but is subject to the constraints placed by the USB Specification
on packet sizes for Bulk, Interrupt and Isochronous transfers in full-
speed and high-speed operations.

Where the option of high-bandwidth isochronous endpoints or of combining

bulk packets has been taken when the core is configured, the register includes

either 2 or 5 further bits that define a multiplier m which is equal to one more
than the value recorded.

For Bulk endpoints with the packet combining option enabled, the multiplier m
can be up to 32 and defines the number of USB packets of the specified payload
which are to be combined into a single data packet within the FIFO. (If the
packet splitting option is not enabled, bit15~13 will not be implemented and
bit12~11 (if included) will be ignored.) For isochronous endpoints operating in
high-speed mode and with the high-bandwidth option enabled, m may only be
either 2 or 3 (corresponding to bitll set or bitl2 set respectively) and it specifies
the maximum number of such transactions that can take place in a single
microframe. If either bitll or bit12 is not O, the USB2.0 controller will
automatically combine the separate USB packets received in any microframe
into a single packet within the Rx FIFO. The maximum payload for each
transaction is 1024 bytes, so this allows up to 3072 bytes to be received in each
microframe.

(For Isochronous/Interrupt transfers in full-speed mode or if high-bandwidth is
not enabled, bitll and 12 will be ignored.) The value written to bit10~0
(multiplied by m in the case of high-bandwidth Isochronous transfers) should
match the value given in the wMaxPacketSize field of the Standard Endpoint
Descriptor for the associated endpoint (see USB Specification Revision 2.0,
Chapter 9). A mismatch can cause unexpected results.

The total amount of data represented by the value written to this register
(specified payload * m) should not exceed the FIFO size for the OUT endpoint
and half the FIFO size if double-buffering is required.

RX1CSR_PE

A0900116 RI

RX1 CSR Register 0000

Bit 15 14 13 12

11 10 9 8 7 6 5 4 3 2 1 0

DM NY
AR ET
EQ | _PI
EN DE

Name | CL 1SO

DM EP INC CL SE SE
AR ER RD NT ND
EQ RS TA ST ST
MO TA TO AL AL

DE TU G L L

FL DA OV | FIF | RX

HFI ER RU UL TR
FO R N L DY

Type | RW | RW | RW | RW

RW RW Al A0 Al RW A0 RU Al RU Al

Reset 0 0 0 0

Bit(s) Name

Description

15 AUTOCLEAR

14 1ISO

If the CPU sets up this bit, the RxPktRdy bit will be automatically
cleared when a packet of RxMaxP bytes has been unloaded from the
RxFIFO. When packets of less than the maximum packet size are
unloaded, RxPktRdy will have to be cleared manually.

Note: Maximum packet size-3,-2,-1 is handled like maximum packet size which
is auto cleared by hardware.

The CPU sets up this bit to enable the Rx endpoint for Isochronous
transfers and clears it to enable the Rx endpoint for Bulk/Interrupt
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Bit(s)

Name Description

13

12

11

transfers.

The CPU sets up this bit to enable the DMA request for the Rx
endpoint.

The CPU sets up this bit to disable the sending of NYET handshakes.
When set, all successfully received Rx packets will be ACK'd
including at the point at which the RxFIFO becomes full.
DISNYET_PIDERR Note: This bit only takes effect in high-speed mode, in which it should
be set for all interrupt endpoint.
This bit is set when there is a PID error in the received packet. It is cleared when
RxPktRdy is cleared or write O to clear it.

The CPU sets up this bit to select DMA Request Mode 1 and clears it to
select DMA Request Mode 0. DMA Request Mode 1: Rx endpoint
interrupt is generated only when DMA Request Mode 1 and received a
short packet. RxDMARe(q is generated when receiving a Max-Packet-
size packet. DMA Request Mode O: No Rx endpoint interrupt.
RxDMAReq will be generated when RxPktRdy is set.

This bit is used when endpoint works with USBQ and in
ISOCHRONOUS mode. When this bit is set, the isochronous error,
PIDERROR, INCOMPRX and DATAERROR will be kept and only
cleared by SW.

This bit will be set in an Isochronous transfer if the packet in the
RxFIFO is incomplete because parts of the data are not received.
When KeepErrorStatus = 0O, it will be cleared when RxPktRdy is
cleared or write O to clear it.
Note: In anything other than a Isochronous transfer, this bit will always return O.
Write O to clear it.

CLRDTATOG The CPU writes 1 to this bit to reset the endpoint data toggle to O.

This bit is set when a STALL handshake is transmitted. The CPU
should clear this bit. An interrupt will be generated when the bit is
set.

Write O to clear it.
The CPU writes 1 to this bit to issue a STALL handshake. The CPU
SENDSTALL clears this bit to terminate the stall condition.
Note: This bit has no effect where the endpoint is being used for ISO transfers.
The CPU writes 1 to this bit to flush the next packet to be read from

the endpoint RxFIFO. The RxFIFO pointer is reset and the RxPktRdy
bit is cleared.
Note: FlushFIFO should only be used when RxPktRdy is set. In other cases, it
may cause data corruption. If the RXFIFO is double buffered, FlushFIFO may
need to be set twice to completely clear the RxFIFO.

This bit will be set when RxPktRdy is set if the data packet has a CRC
or bit-stuff error in it. Cleared when RxPktRdy is cleared.
Note: This bit is only valid when the endpoint is operating in ISO mode. In Bulk
mode, it always returns to O.
This bit will be set if an OUT packet cannot be loaded into RxFIFO.
The CPU should clear this bit (write O to clear it).

OVERRUN Note: This bit is only valid when the endpoint is operating in 1ISO mode. In Bulk
mode, it always returns to 0. The new incoming packet will not be written to
RxFIFO.

FIFOFULL This bit will be set when no more packets can be loaded into RxFIFO.

This bit will be set when a data packet has been received (to RxFIFO).
The CPU should clear this bit when the packet has been unloaded
from RxFIFO. An interrupt will be generated when the bit is set.

Write O to clear it.

DMAREQEN

DMAREQMODE

KEEPERRSTATUS

INCOMPRX

SENTSTALL

FLUSHFIFO

DATAERR

RXPKTRDY
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A0900118 RX1COUNT Rx1 Count Register 0000
Bit 15 14 13 |12 | 11 ]10] 9] 8 ]| 7 [ 6 [ 5 ][ 4] 3 ]2 ][ 1]0O0
Name RXCOUNT
Type RU
Reset o] oJ] oJ o] oJoJoJofJofJoflo]JoJoTo
Bit(s) Name Description
It is a 14-bit read-only register that holds the number of received data
. bytes in the packet in RxFIFO.
13:0 RXCOUNT Note: The value returned changes as the FIFO is unloaded and is only valid when
RxPktRdy(RxCSR.DO) is set.
AO90011A TXITYPE Tx1Type Register 00
Bit 15 14 13 12 11 0] 9 | 8 | 7 ] 6 5 | 4 3 | 2] 1] 0
Name TX_SPEE | TX_PROT | TX_TARGET_EP_NUM
D OCOL BER
Type RW RW RW
Reset 0| o 0o | o o] o] o] o
Bit(s) Name Description
Operating speed of the target device when the core is configured with
the multipoint option
When the core is not configured with the multipoint option, these bits should not
. be accessed.
6 TX_SPEED 2'b00: Unused
2'b01: High
2'b10: Full
2'b11: Low
The CPU should set up this to select the required protocol for the Tx
endpoint.
. 2'b00: lllegal
5:4 TX_PROTOCOL 2'b01: Isochronous
2'b10: Bulk

2'b1l: Interrupt

TX TARGET EP N The CPU should set this value to the endpoint number containing in
3:0 ~ UMBER the Tx endpoint descriptor returned to the USB2.0 controller during
device enumeration.
A090011B w Txllnterval Register 00
Bit 15 14 13 12 11 0| 9 | 8] 7] 6 | 5 [ 4] [ 2 ] 1 ] O
Name TX_ POLLING INTERVAL NAK LIMIT M
Type RW
Reset ol oJ] oJoJoJ]Jo]o]o
Bit(s) Name Description
(Host mode only) TxInterval Register TxInterval is an 8-bit register
that, for Interrupt and Isochronous transfers, defines the polling
TX_POLLING_INTE interval for the currently-selected Tx endpoint. For Bulk endpoints,
7:0

RVAL_NAK_LIMIT_

this register sets up the number of frames/microframes after which
M

the endpoint should time out on receiving a stream of NAK
responses. There is a TxInterval register for each configured Tx
endpoint (except for Endpoint 0).

In each case the value that is set defines a number of frames/microframes (high
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Bit(s) Name Description
speed transfers), as the following:
Transfer Type | Speed | Valid values (m) | Interpretation
Interrupt | Low Speed or Full Speed | 1-255 | Polling interval is m frames.
Interrupt | High Speed | 1-16 | Polling interval is 2”(m-1) microframes
Isochronous | Full Speed or High Speed | 1-16 | Polling interval is 27*(m-1)
frames/microframes
Bulk | Full Speed or High Speed | 2-16 | NAK Limit is 2”(m-1)
frames/microframes.
Note: Value O or 1 disables the NAK timeout function. The register should be set
before TxType for Bulk endpoint.
A090011C RXITYPE Rx1Type Register 00
Bit 15 14 13 12 11 0] 9 | 8 | 7 ] 6 5 | 4 3 | 2] 1] 0
RX_PROT | RX_TARGET_EP_NUM
Name RXSPEED OCOL BER
Type RW RW RW
Reset 0| o 0] o o] o] o] o
Bit(s) Name Description
Operating speed of the target device when the core is configured with
the multipoint option
When the core is not configured with the multipoint option, these bits should not
. be accessed.
6 RXSPEED 2'b00: Unused
2'b01: High
2'b10: Full
2'b11: Low
The CPU should set up this to select the required protocol for the Tx
endpoint.
. 2'b00: Illegal
5:4 RX_PROTOCOL 2'b01: Isochronous
2'b10: Bulk
2'b1l: Interrupt
RX TARGET EP N The CPU should set this value to the endpoint number containing in
3:0 ~ UMBER the Tx endpoint descriptor returned to the USB2.0 controller during
device enumeration.
A090011D MEERVA RxlInterval Register 00
Bit 15 14 13 12 11 0] 9 [ 8] 7 [ 6 [ 5] 4] 3 [ 2] 1]0
Name RX_POLLING _INTERVAL_NAK_LIMIT_M
Type RW
Reset 0ol oJ] oJoJoJ]Jo]o]Jo
Bit(s) Name Description

7:0

RX_POLLING_INTE
RVAL_

RxlInterval Register RxInterval is an 8-bit register that, for Interrupt
and Isochronous transfers, defines the polling interval for the
currently selected Rx endpoint. For Bulk endpoints, this register sets
up the number of frames/microframes after which the endpoint
should time out on receiving a stream of NAK responses. There is a
RxInterval register for each configured Rx endpoint (except for
Endpoint 0).

RX POLLING INTERVAL / NAK LIMIT (M), (Host mode only)

In each case the value that is set defines a number of frames/microframes (high

speed transfers), as the following:

NAK_LIMIT
M
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Bit(s) Name Description
Transfer Type Speed Valid values (m) Interpretation
Interrupt Low Speed or Full Speed 1 - 255 Polling interval is m frames.
High Speed 1 - 16 Polling interval is 2(m-1) microframes
Isochronous Full Speed or High Speed 1 - 16 Polling interval is 2(m-1)
frames/microframes
Bulk Full Speed or High Speed 2 - 16 NAK Limit is 2(m-1) frames/microframes.
Note: Value O or 1 disables the NAK timeout function. The register should be set
before RxType for Bulk endpoint.
AO90011F FIFOSIZE1 EP1 Configured FIFO Size Register AA
Bit 15 14 13 12 11 0| 9 [ 8] 7 ] 6 | 5 | 4 3 | 2] 1] 0
Name RXFIFOSIZE TXFIFOSIZE
Type DC DC
Reset 1 T o] 1t T o]l 1 ToTJ1TTo
Bit(s) Name Description
. Indicates the RxFIFO size of 2*n bytes
4 RXFIFOSIZE Example: Value 10 means 210 = 1024 bytes.
. Indicates the TXFIFO size of 2”*n bytes
30 TXFIFOSIZE Example: Value 10 means 210 = 1024 bytes.
A0900120 TX2MAP TX2MAP Register 0000
Bit 15 14 13 12 | 11 0] 9 [ 8] 7 [ 6 [ 5] 4] 3 [ 2] 1]0
Name M1 MAXIMUM_PAYLOAD_TRANSACTION
Type RW RW
Reset 0 | o 0o ] oJ] oJoJoJoJoJJo]Jo]JoTJo
Bit(s) Name Description
1211 M1 Maximum payload size for indexed TX endpoint, M1 packet

multiplier m maximum payload transaction register

The TxMaxP register defines the maximum amount of data that can
be transferred through the selected Tx endpoint in a single operation.
There is a TxMaxP register for each Tx endpoint (except for Endpoint

0). Bitl0~0 define (in bytes) the maximum payload transmitted in a
single transaction. The value set can be up to 1024 bytes but is subject
to the constraints placed by the USB Specification on packet sizes for

Bulk, Interrupt and Isochronous transfers in full-speed and high-
speed operations. Where the option of high-bandwidth Isochronous
endpoints or of packet splitting on Bulk endpoints has been taken
when the core is configured, the register includes either 2 or 5
further bits that define a multiplier m which is equal to one more
than the value recorded. In the case of Bulk endpoints with the
XS\X'I!IQAAL\JNMSKEAFTéﬁ packet splitting option enabled, the multiplier m can be up to 32 and
- defines the maximum number of 'USB' packets (i.e. packets for
transmission over the USB) of the specified payload into which a
single data packet placed in the FIFO should be split, prior to
transfer. (If the packet splitting option is not enabled, bit15-13 will
not be implemented and bit12-11 (if included) will be ignored.)

Note: The data packet should be an exact multiple of the payload specified by
bit10~0, which is itself required to be one of 8, 16, 32, 64 or (in the case of high-
speed transfers) 512 bytes. For Isochronous endpoints operating in high-speed
mode and with the high-bandwidth option enabled, m may only be either 2 or 3

(corresponding to bitll set or bitl2 set respectively) and it specifies the
maximum number of such transactions that can take place in a single
microframe. If either bitll or bit12 is not O, the USB2.0 controller will

10:0
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Bit(s) Name Description

automatically split any data packet written to the FIFO into up to 2 or 3 'USB'
packets, each containing the specified payload (or less). The maximum payload
for each transaction is 1024 bytes, so this allows up to 3072 bytes to be
transmitted in each microframe. (For Isochronous/Interrupt transfers in full-
speed mod, bitll and 12 are ignored.) The value written to bitl0~0 (multiplied
by m in the case of high-bandwidth Isochronous transfers) should match the
value given in the wMaxPacketSize field of the Standard Endpoint Descriptor for
the associated endpoint (see USB Specification Revision 2.0, Chapter 9). A
mismatch can cause unexpected results. The total amount of data represented by
the value written to this register (specified payload * m) should not exceed the
FIFO size for the Tx endpoint and half the FIFO size if double-buffering is
required. If this register is changed after packets have been sent from the
endpoint, the Tx endpoint FIFO should be completely flushed (using the
FlushFIFO bit in TXCSR) after writing the new value to this register.

TX2CSR_PE

A0900122 RI Tx2 CSR Register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SET
T FIF
pm | FR | DM PK | inc | S| SE | SE FL [ UN | ON | TX
AU CD | AR RD | NT | ND
Name | To | 1so AR | AT | EQ TRPOM A AT | sT | sT | US| DE| OT | PK
EQ DY | PT HFI [ RR | EM | TR
SET En | AT | MO T X AT | AL | AL | 5 | un | PT | DY
oG DE Y oG L L
WI Y
CE
Type RW RW RW RW RW Al Al A0 Al RW A0 Al RU A0
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit(s) Name Description
If The CPU sets up this bit, TxPktRdy will be automatically set when
15 AUTOSET data of the maximum packet size (value in TxMaxP) is loaded into the

TXFIFO. If a packet of less than the maximum packet size is loaded,
TxPktRdy will have to be set manually.

The CPU sets up this bit to enable the Tx endpoint for Isochronous
transfers and clears it to enable the Tx endpoint for Bulk or Interrupt
14 1ISO transfers.

Note: This bit only takes effect in peripheral mode. In host mode, it always
returns to O.

The CPU sets up this bit to enable the DMA request for the Tx
12 DMAREQEN endpoint.
The CPU sets up this bit to force the endpoint data toggle to switch
1 FRCDATATOG and the data packet to be cleared from FIFO, regardless of whether

an ACK is received. This can be used by Interrupt Tx endpoints that
are used to communicate rate feedback for isochronous endpoints.

The CPU sets up this bit to select DMA Request Mode 1 and clears it to
select DMA Request Mode O.

10 DMAREQMODE Note: This bit should not be cleared either before or in the same cycle as the
DMAReqgEN bit is cleared.
8 SETTXPKTRDY_TW Indicates TxPktRdy had been set when it is 1'bl already. Write O to
ICE clear it.
When the endpoint is used for high-bandwidth
Isochronous/Interrupt transfers, this bit is set to indicate where a
- INCOMPTX large packet has been split into 2 or 3 packets for transmission but
insufficient IN tokens have been received to send all the parts.
Note: In anything other than a high-bandwidth transfer, this bit will always
return to 0. Write O to clear it.
6 CLRDATATOG The CPU writes 1 to this bit to reset the endpoint data toggle to O.
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Bit(s)

Name Description

This bit will be set when a STALL handshake is transmitted. The FIFO
will be flushed and Tx interrupt generated if enabled and the
TxPktRdy bitis cleared. The CPU should clear this bit.

Write O to clear it.

The CPU writes 1 to this bit to issue a STALL handshake to an IN
token. The CPU clears this bit to terminate the stall condition. Note:
This bit has no effect where the endpoint is being used for
Isochronous transfer. Otherwise, CPU should wait SENTSTALL
interrupt generated before clearning SENDSTALL bit.

The CPU writes 1 to this bit to flush the latest packet from the
endpoint TXFIFO. The FIFO pointer is reset, the TxPktRdy bitis
cleared and an interrupt is generated. May be set simultaneously
with TxPktRdy to abort the packet currently loaded into FIFO.
Note: FlushFIFO should only be used when TxPktRdy is set. In other cases, it
may cause data corruption. If the FIFO is double-buffered, FlushFIFO may need
to be set twice to completely clear the FIFO.

The USB will set up this bit if an IN token is received when the
TxPktRdy bit is not set. The CPU should clear this bit (write O to clear
it).

The USB sets up this bit when there is at least 1 packet in TXFIFO.

This bit will be asserted automatically when TXPKTRDY is set by CPU
and de-asserted when CPU flushes FIFO or sends a STALL packet.

The CPU sets up this bit after loading a data packet into FIFO. Itis
cleared automatically when a data packet has been transmitted. An
interrupt is also generated at this point (if enabled). TxPktRdy is also
automatically cleared (interrupt is generated) prior to loading a
second packet into a double-buffered FIFO.

SENTSTALL

SENDSTALL

FLUSHFIFO

UNDERRUN

FIFONOTEMPTY

TXPKTRDY

A0900124

RX2MAP RX2MAP Register 0000

Bit

5 | 14 | 13 | 12 [ 11 [ 10 ]

9 [ 8 | 7 | 6 [ 5 [ 4] 3 ]2 1] 1]

Name

M1 MAXIMUM_PAYLOAD_TRANSACTION

Type

RW RW

Reset

0 | o

Bit(s)

Name Description

12:11

10:0

M1 Maximum payload size for indexed RX endpoint, M1 packet

multiplier m

The RxMaxP register defines the maximum amount of data that can
be transferred through the selected Rx endpoint in a single
operation. There is a RxMaxP register for each Rx endpoint (except
for Endpoint 0). Bit10~0 define (in bytes) the maximum payload
transmitted in a single transaction. The value set can be up to 1024
bytes but is subject to the constraints placed by the USB Specification
on packet sizes for Bulk, Interrupt and Isochronous transfers in full-
speed and high-speed operations.

Where the option of high-bandwidth isochronous endpoints or of combining
bulk packets has been taken when the core is configured, the register includes
either 2 or 5 further bits that define a multiplier m which is equal to one more
than the value recorded.

For bulk endpoints with the packet combining option enabled, the multiplier m
can be up to 32 and defines the number of USB packets of the specified payload
which are to be combined into a single data packet within the FIFO. (If the
packet splitting option is not enabled, bit15-bitl3 will not be implemented and
bit12-11 (if included) will be ignored.) For isochronous endpoints operating in
high-speed mode and with the high-bandwidth option enabled, m may only be
either 2 or 3 (corresponding to bitll set or bitl2 set respectively) and it specifies

the maximum number of such transactions that can take place in a single

MAXIMUM_PAYLO
AD_TRANSACTION
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Bit(s) Name Description

microframe. If either bitll or bit12 is not O, the USB2.0 controller will
automatically combine the separate USB packets received in any microframe
into a single packet within Rx FIFO. The maximum payload for each transaction
is 1024 bytes, so this allows up to 3072 bytes to be received in each microframe.
(For Isochronous/Interrupt transfers in full-speed mode or if high-bandwidth is
not enabled, bitll and 12 will be ignored.) The value written to bit10~0
(multiplied by m in the case of high-bandwidth Isochronous transfers) should
match the value given in the wMaxPacketSize field of the Standard Endpoint
Descriptor for the associated endpoint (see USB Specification Revision 2.0,
Chapter 9). A mismatch can cause unexpected results.
The total amount of data represented by the value written to this register
(specified payload * m) should not exceed the FIFO size for the OUT endpoint
and half the FIFO size if double-buffering is required.

RX2CSR_PE

A0900126 —RI__ RX2 CSR Register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AU DIS DM EE CL SE SE
DM NY INC FL DA ov FIF RX
TO AR ER RD NT ND
Name CL 1SO AR ET EQ RS oM TA ST ST us TA ER OF PK
EQ Pl PR HFI ER RU UL TR
EA EN | DE MO TA X TO AL AL FO R N L DY
R DE TU G L L
RR S
Type RW RW RW RW RW RW Al AO Al RW AO RU Al RU Al
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit(s) Name Description
If the CPU sets up this bit, the RxPktRdy bit will be automatically
cleared when a packet of RxMaxP bytes has been unloaded from
RxFIFO. When packets of less than the maximum packet size are
15 AUTOCLEAR unloaded, RxPktRdy will have to be cleared manually.
Note: Maximum packet size-3,-2,-1 is handled like maximum packet size which
is auto cleared by hardware.
The CPU sets up this bit to enable the Rx endpoint for Isochronous
14 1ISO transfers and clears it to enable the Rx endpoint for bulk/interrupt
transfers.
13 DMAREQEN The CPU sets up this bit toeirg:)t())lientthe DMA request for the Rx

The CPU sets up this bit to disable the sending of NYET handshakes.
When set, all successfully received Rx packets will be ACK'd
including at the point at which the RxFIFO becomes full.

12 DISNYET_PIDERR Note: This bit only takes effect in high-speed mode, in which it should
be set for all interrupt endpoints.
This bit will be set when there is a PID error in the received packet. Cleared
when RxPktRdy is cleared or write O to clear it.

The CPU sets up this bit to select DMA Request Mode 1 and clears it to
select DMA Request Mode O.
DMA Request Mode 1: Rx endpoint interrupt is generated only when DMA
1 DMAREQMODE Request Mode 1 and received a short packet. RXDMAReq is generated when
receiving a Max-Packet-size packet.
DMA Request Mode 0: No Rx endpoint interrupt. RXxDMAReq will be generated
when RxPktRdy is set.

This bit is used when endpoint works with USBQ and in
ISOCHRONOUS mode. When this bit is set, the isochronous error,

9 KEEPERRSTATUS PIDERROR, INCOMPRX and DATAERROR will be kept and only
cleared by SW.
8 INCOMPRX This bit will be set in an Isochronous transfer if the packet in the
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Bit(s) Name Description
RxFIFO is incomplete because parts of the data are not received.
When KeepErrorStatus = 0O, it will be cleared when RxPktRdy is
cleared or write O to clear it.
Note: In anything other than a Isochronous transfer, this bit will always return O.
Write O to clear it.
7 CLRDTATOG The CPU writes 1 to this bit to reset the endpoint data toggle to O.
This bit will be set when a STALL handshake is transmitted. The CPU
6 SENTSTALL should clear this bit. An |nterru§(;[tW|ll be generated when the bitis
Write O to clear it.
The CPU writes 1 to this bit to issue a STALL handshake. The CPU
clears this bit to terminate the stall condition.
5 SENDSTALL Note: This bit has no effect where the endpoint is used for I1SO
transfers.
The CPU writes 1 to this bit to flush the next packet to be read from
the endpoint RxFIFO. The RxFIFO pointer is reset and the RxPktRdy
bit is cleared.
4 FLUSHFIFO Note: FlushFIFO should only be used when RxPktRdy is set. In other cases, it
may cause data corruption. If the RxFIFO is double buffered, FlushFIFO may
need to be set twice to completely clear RxFIFO.
This bit is set when RxPktRdy is set if the data packet has a CRC or
3 DATAERR bit-stuff error in it. Cleared when RxPktRdy is cleared.
Note: This bit is only valid when the endpoint is operating in 1ISO mode. In bulk
mode, it always returns to O.
This bit will be set if an OUT packet cannot be loaded into RxFIFO.
The CPU should clear this bit (write O to clear it).
2 OVERRUN Note: This bit is only valid when the endpoint is operating in 1ISO mode. In bulk
mode, it always returns to 0. The new incoming packet will not be written to
RXFIFO.
1 FIFOFULL This bit will be set when no more packets can be loaded into RxFIFO.
This bit will be set when a data packet has been received (to RxFIFO).
0 RXPKTRDY The CPU should clear this bit when the packet has been unloaded
from RxFIFO. An interrupt will be generated when the bit is set.
Write O to clear it.
A0900128 RX2COUNT Rx2 Count Register 0000
Bit 15 14 13 | 12 11 |10 9] 8] 7 | 6 | 5] 4] 3] 2] 1]O0
Name RXCOUNT
Type RU
Reset 0 ] o o J oJT oTlToTJToTJoTJToTJToTJToToTJToTJo
Bit(s) Name Description
It is a 14-bit read-only register that holds the number of received data
bytes in the packet in RxFIFO.
13:0 RXCOUNT . . .
Note: The value returned changes as the FIFO is unloaded and is only valid when
RxPktRdy(RxCSR.DO) is set.

AO090012A TX2TYPE Tx2Type Register 00
Bit 15 14 13 12 11 0] 9 | 8 ] 7 ] 6 5 | 4 3 | 2] 1] 0
Name TX_SPEE | TX_PROT [ TX_TARGET_EP_NUM

D OCOL BER
Type RW RW RW
Reset 0 | o 0o | o o] o] o] o
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Bit(s)

Name Description

7:6

5:4

3.0

Operating speed of the target device when the core is configured with
the multipoint option
When the core is not configured with the multipoint option, these bits should not
be accessed.
TX_SPEED 2'b00: Unused
2'b01: High
2'b10: Full
2'b1l: Low

The CPU should set up this to select the required protocol for the Tx
endpoint.
2'p00: lllegal
TX_PROTOCOL 2'b01: Isochronous
2'p10: Bulk
2'b11: Interrupt

TX TARGET EP N The CPU should set this value to the endpoint number containing in
~ UMBER the Tx endpoint descriptor returned to the USB2.0 controller during
device enumeration.

AO90012B TX2INTERVA

L Tx2Interval Register 00

Bit

5 | 14 | 13 ] 12 ] 11 J]10] 9] 81 7 ] 6151 4] 3] 2 ] L]0

Name

TX_POLLING_INTERVAL NAK_LIMIT M

Type

RW

Reset

0 ] 0] o] o] o] o] o] o

Bit(s)

Name Description

7:0

(Host mode only) TxInterval Register TxInterval is an 8-bit register
that, for Interrupt and Isochronous transfers, defines the polling
interval for the currently selected Tx endpoint. For bulk endpoints,
this register sets up the number of frames/microframes after which
the endpoint should time out on receiving a stream of NAK
responses. There is a TxInterval register for each configured Tx
endpoint (except for Endpoint O).
TX POLLING INTE In each case the value that is set defines a number of _frames/microframes (high
RVAL NAK LIMIT speed transfers), as the following:
- M - Transfer Type | Speed | Valid values (m) | Interpretation
Interrupt | Low Speed or Full Speed | 1-255 | Polling interval is m frames.
Interrupt | High Speed | 1-16 | Polling interval is 2”(m-1) microframes
Isochronous | Full Speed or High Speed | 1-16 | Polling interval is 27*(m-1)
frames/microframes
Bulk | Full Speed or High Speed | 2-16 | NAK Limit is 2”(m-1)
frames/microframes.
Note: Value O or 1 disables the NAK timeout function. The register should be set
before TxType for Bulk endpoint.

A090012C RX2TYPE

Rx2Type Register 00
Bit 15 14 13 12 11 10 9 8 7 | 6 5 | 4 3 | 2 ] 1] 0
RX_PROT | RX_TARGET_EP_NUM
Name RXSPEED OcOoL BER
Type RW RW RW
Reset 0| o 0o | o o] o] o] o
Bit(s) Name Description
Operating speed of the target device when the core is configured with
7:6 RXSPEED

the multipoint option
When the core is not configured with the multipoint option, these bits should not
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Bit(s) Name Description
be accessed.
2'b00: Unused
2'p01: High
2'b10: Full
2'b11: Low
The CPU should set up this to select the required protocol for the Tx
endpoint.
. 2'b00: Illegal
o:4 RX_PROTOCOL 2'b01: Isochronous
2'p10: Bulk
2'b1l: Interrupt
RX TARGET EP N The CPU should set this value to the endpoint number containing in
3:0 ~ UMBER the Tx endpoint descriptor returned to the USB2.0 controller during
device enumeration.
A090012D % Rx2Interval Register 00
Bit 15 14 13 12 11 0| 9| 8] 7] 6 | 5[4 [ 3 [ 2] 1]O0
Name RX_POLLING_INTERVAL_NAK_LIMIT_M
Type RW
Reset 0ol oJ] oJoJo]Jo]o]o
Bit(s) Name

Description

RxlInterval Register RxInterval is an 8-bit register that, for Interrupt
and Isochronous transfers, defines the polling interval for the
currently selected Rx endpoint. For bulk endpoints, this register sets
up the number of frames/microframes after which the endpoint
should time out on receiving a stream of NAK responses. There is a
RxInterval register for each configured Rx endpoint (except for
Endpoint 0).

RX POLLING INTE RX POLLING INTERVAL / NAK LIMIT (M), (Host mode only)
7:0 RVAL NAK LIMIT In each case the value that is set defines a number of _frames/microframes (high
M - speed transfers), as the following:
Transfer Type Speed Valid values (m) Interpretation
Interrupt Low Speed or Full Speed 1 - 255 Polling interval is m frames.
High Speed 1 - 16 Polling interval is 2(m-1) microframes
Isochronous Full Speed or High Speed 1 - 16 Polling interval is 2(m-1)
frames/microframes
Bulk Full Speed or High Speed 2 - 16 NAK Limit is 2(m-1) frames/microframes.
Note: Value O or 1 disables the NAK timeout function. The register should be set
before RxType for bulk endpoint.
AO90012F FIFOSIZE?2 EP2 Configured FIFO Size Register AA
Bit 15 14 13 12 11 100 9 [ 8 [ 7 [ 6 | 5 | 4 3 | 2 | 1] 0
Name RXFIFOSIZE TXFIFOSIZE
Type DC DC
Reset 1 [ o] 1t T ol 1] o] 117]o
Bit(s) Name Description
7:4 RXFIFOSIZE

Indicates the RxFIFO size of 2n bytes
Example: Value 10 means 210 = 1024 bytes.
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TX3MAP Register 0000

Bit 15 14 13

12

[ 11

0] 9 1] 8 1 7 16151 41 3] 2110

Name

M1

MAXIMUM_PAYLOAD_TRANSACTION

Type

RW

RW

Reset

0

[ o 0o ] oJ] oJoJoJoJoJJo]Jo]JoTJo

Bit(s)

Name

Description

12:11

10:0

M1

MAXIMUM_PAYLO

AD_TRANSACTION

Maximum payload size for indexed TX endpoint, M1 packet
multiplier m maximum payload transaction register

The TxMaxP register defines the maximum amount of data that can
be transferred through the selected Tx endpoint in a single operation.
There is a TxMaxP register for each Tx endpoint (except for Endpoint

0). Bit1l0~0 define (in bytes) the maximum payload transmitted in a
single transaction. The value set can be up to 1024 bytes but is subject
to the constraints placed by the USB Specification on packet sizes for

Bulk, Interrupt and Isochronous transfers in full-speed and high-
speed operations. Where the option of high-bandwidth isochronous
endpoints or of packet splitting on bulk endpoints has been taken
when the core is configured, the register includes either 2 or 5
further bits that define a multiplier m which is equal to one more
than the value recorded. In the case of bulk endpoints with the packet
splitting option enabled, the multiplier m can be up to 32 and defines
the maximum number of 'USB' packets (i.e. packets for transmission
over the USB) of the specified payload into which a single data packet
placed in the FIFO should be split, prior to transfer. (If the packet
splitting option is not enabled, bit15-13 will not be implemented and
bitl2-11 (if included) will be ignored.)

Note: The data packet should be an exact multiple of the payload specified by
bit10~0, which is itself required to be one of 8, 16, 32, 64 or (in the case of high
speed transfers) 512 bytes. For isochronous endpoints operating in high-speed
mode and with the high-bandwidth option enabled, m may only be either 2 or 3

(corresponding to bitll set or bitl2 set respectively) and it specifies the
maximum number of such transactions that can take place in a single
microframe. If either bitll or bit 12 is not O, the USB2.0 controller will
automatically split any data packet written to FIFO into up to 2 or 3 'USB’
packets, each containing the specified payload (or less). The maximum payload
for each transaction is 1024 bytes, so this allows up to 3072 bytes to be
transmitted in each microframe. (For Isochronous/Interrupt transfers in full-
speed mode, bitll and 12 are ignored.) The value written to bitl0~0 (multiplied
by m in the case of high-bandwidth Isochronous transfers) should match the
value given in the wMaxPacketSize field of the Standard Endpoint Descriptor for
the associated endpoint (see USB Specification Revision 2.0, Chapter 9). A
mismatch can cause unexpected results. The total amount of data represented by
the value written to this register (specified payload * m) should not exceed the
FIFO size for the Tx endpoint and half the FIFO size if double-buffering is
required. If this register is changed after packets have been sent from the
endpoint, the Tx endpoint FIFO should be completely flushed (using the
FlushFIFO bit in TXCSR) after writing the new value to this register.

TX3CSR_PE :
A0900132 ~ 52— Tx3 CSR Register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SET
™ FIF
DM FR DM PK INC cL SE SE FL UN ON ™
AU CD AR RD NT ND
Name | TO 1SO AR AT EQ TR oM AT ST ST us DE o7 PK
SET EQ AT MO DY PT AT AL AL HFI RR EM TR
EN T X FO UN PT DY
oG DE = oG L L
Wi Y
CE
Type RW RW RW RW RW Al Al AO Al RW AO Al RU AO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit(s)

Name

Description

15

14

12

11

10

AUTOSET

ISO

DMAREQEN

FRCDATATOG

DMAREQMODE

SETTXPKTRDY_
TWICE

INCOMPTX

CLRDATATOG

SENTSTALL

SENDSTALL

FLUSHFIFO

UNDERRUN

FIFONOTEMPTY

TXPKTRDY

If the CPU sets up this bit, TxPktRdy will be automatically set when data
of the maximum packet size (value in TxMaxP) is loaded into TxFIFO. Ifa
packet of less than the maximum packet size is loaded, TxPktRdy will
have to be set manually.

The CPU sets up this bit to enable the Tx endpoint for Isochronous
transfers and clears it to enable the Tx endpoint for Bulk or Interrupt
transfers.

Note: This bit only takes effect in peripheral mode. In host mode, it always returns to
0.

The CPU sets up this bit to enable the DMA request for the Tx endpoint.

The CPU sets up this bit to force the endpoint data toggle to switch and
the data packet to be cleared from FIFO, regardless of whether an ACK is
received. This can be used by interrupt Tx endpoints that are used to
communicate rate feedback for isochronous endpoints.

The CPU sets up this bit to select DMA Request Mode 1 and clears it to
select DMA Request Mode O.
Note: This bit should not be cleared either before or in the same cycle as the
DMAReqER bit is cleared.

Indicates TxPktRdy had been set when itis 1'bl already. Write O to clear
it.

When the endpoint is used for high-bandwidth Isochronous/Interrupt
transfers, this bit is set to indicate where a large packet has been split
into 2 or 3 packets for transmission but insufficient IN tokens have been
received to send all the parts.

Note: In anything other than a high-bandwidth transfer, this bit will always return to
0.

Write O to clear it.

The CPU writes 1 to this bit to reset the endpoint data toggle to O.

This bit will be set when a STALL handshake is transmitted. The FIFO
will be flushed and Tx interrupt generated if enabled and the TxPktRdy
bit is cleared. The CPU should clear this bit.

Write O to clear it.

The CPU writes 1 to this bit to issue a STALL handshake to an IN token.
The CPU clears this bit to terminate the stall condition.
Note: This bit has no effect where the endpoint is used for Isochronous
transfer. Otherwise, CPU should wait for SENTSTALL interrupt to be
generated before clearing the SENDSTALL bit.

The CPU writes 1 to this bit to flush the latest packet from the endpoint
TXFIFO. The FIFO pointer is reset, the TxPktRdy bit is cleared and an
interrupt is generated. May be set simultaneously with TxPktRdy to abort
the packet currently loaded into FIFO.

Note: FlushFIFO should only be used when TxPktRdy is set. In other cases, it may
cause data corruption. If FIFO is double-buffered, FlushFIFO may need to be set
twice to completely clear FIFO.

The USB will set up this bit if an IN token is received when the TxPktRdy
bit not set. The CPU should clear this bit (write O to clear it).

The USB will set up this bit when there is at least 1 packet in TXFIFO. This
bit will be asserted automatically when TXPKTRDY is set by CPU and de-
asserted when CPU flush FIFO or send a STALL packet.

The CPU will set up this bit after loading a data packet into FIFO. Itis
cleared automatically when a data packet has been transmitted. An
interrupt is also generated at this point (if enabled). TxPktRdy is also
automatically cleared (interrupt is generated) prior to loading a second
packet into a double-buffered FIFO.
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AO90013A TX3TYPE Tx3Type Register 00
Bit 15 14 13 12 11 100 9 [ 8 [ 7 [ 6 5 | 4 3 | 2 [ 1 ] 0
Name TX_SPEE | TX_PROT | TX_TARGET_EP_NUM

D OCOL BER
Type RW RW RW
Reset o[ o o] o ol o] ol o
Bit(s) Name Description
Operating speed of the target device when the core is configured with
the multipoint option
When the core is not configured with the multipoint option, these bits should not
. be accessed.
6 TX_SPEED 2'b00: Unused
2'p01: High
2'b10: Full
2'b1l: Low
The CPU should set up this to select the required protocol for the Tx
endpoint.
. 2'p00: lllegal
o:4 TX_PROTOCOL 2'b01: Isochronous
2'b10: Bulk

2'b11: Interrupt
The CPU should set this value to the endpoint number containing in

3:0 TX—T'?JRN?éEgﬁEP—N the Tx endpoint descriptor returned to the USB2.0 controller during
device enumeration.
A090013B w Tx3lInterval Register 00
Bit 15 14 13 12 11 0] 9] 8] 7] 6 | 5] 4] 3] 2] 11]0
Name TX_POLLING_INTERVAL NAK_LIMIT M
Type RW
Reset o JT oJ oJToTJToTJToTlToT o
Bit(s) Name Description
(Host mode only) TxInterval Register TxInterval is an 8-bit register
that, for Interrupt and Isochronous transfers, defines the polling
interval for the currently selected Tx endpoint. For bulk endpoints,
this register sets up the number of frames/microframes after which
the endpoint should time out on receiving a stream of NAK
responses. There is a TxInterval register for each configured Tx
endpoint (except for Endpoint O).
TX_POLLING_INTE In each case the value that is set defines a number of frames/microframes (high
7:0

RVAL_NAK_LIMIT_

speed transfers), as the following:
Transfer Type | Speed | Valid values (m) | Interpretation
Interrupt | Low Speed or Full Speed | 1-255 | Polling interval is m frames.
Interrupt | High Speed | 1-16 | Polling interval is 2”(m-1) microframes
Isochronous | Full Speed or High Speed | 1-16 | Polling interval is 2°(m-1)
frames/microframes
Bulk | Full Speed or High Speed | 2-16 | NAK Limit is 2”(m-1)
frames/microframes.
Note: Value O or 1 disables the NAK timeout function. The register should be set
before TxType for Bulk endpoint.

M
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AO90013F FIFOSIZE3 EP3 Configured FIFO Size Register 2A
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 | 2 | 1 |
Name TXFIFOSIZE
Type DC
Reset 1 ] o ] 1]
Bit(s) Name Description
Indicates the TXFIFO size of 2*n bytes
3:0 TXFIFOSIZE
Example: Value 10 means 210 = 1024 bytes.
A0900140 TX4MAP TXAMAP Register 0000
Bit 15 14 13 12 | 1 0] 9 | 8] 7] 6 | 5] 4] 3] 2] 1]0
Name M1 MAXIMUM_PAYLOAD_TRANSACTION
Type RW RW
Reset 0o ] o o JT oJToToTJlToTJToJoTJToTJToTJToTlo
Bit(s) Name Description
12:11 M1

MAXIMUM_PAYLO
AD_TRANSACTION

10:0

Maximum payload size for indexed TX endpoint, M1 packet
multiplier m maximum payload transaction register

The TxMaxP register defines the maximum amount of data that can
be transferred through the selected Tx endpoint in asingle operation.
There is a TxMaxP register for each Tx endpoint (except for Endpoint

0). Bit1l0~0 define (in bytes) the maximum payload transmitted in a
single transaction. The value set can be up to 1024 bytes but is subject

to the constraints placed by the USB Specification on packet sizes for
Bulk, Interrupt and Isochronous transfers in full-speed and high-
speed operations. Where the option of high-bandwidth isochronous
endpoints or of packet splitting on bulk endpoints has been taken
when the core is configured, the register includes either 2 or 5
further bits that define a multiplier m which is equal to one more
than the value recorded. In the case of bulk endpoints with the packet
splitting option enabled, the multiplier m can be up to 32 and defines
the maximum number of 'USB' packets (i.e. packets for transmission
over the USB) of the specified payload into which a single data packet
placed in the FIFO should be split, prior to transfer. (If the packet
splitting option is not enabled, bit15-13 will not be implemented and
bitl12-11 (if included) will be ignored.)

Note: The data packet should be an exact multiple of the payload specified by
bitl0~0, which is itself required to be one of 8, 16, 32, 64 or (in the case of high
speed transfers) 512 bytes. For isochronous endpoints operating in high-speed
mode and with the high-bandwidth option enabled, m may only be either 2 or 3

(corresponding to bitll set or bitl2 set respectively) and it specifies the

maximum number of such transactions that can take place in a single

microframe. If either bitll or bit12 is not O, the USB2.0 controller will
automatically split any data packet written to the FIFO into up to 2 or 3 'USB’

packets, each containing the specified payload (or less). The maximum payload

S

for each transaction is 1024 bytes, so this allows up to 3072 bytes to be
transmitted in each microframe. (For Isochronous/Interrupt transfers in full-
peed mode, bit 11 and 12 are ignored.) The value written to bitl0~0 (multiplied
by m in the case of high-bandwidth Isochronous transfers) should match the

value given in the wMaxPacketSize field of the Standard Endpoint Descriptor for

the associated endpoint (see USB Specification Revision 2.0, Chapter 9). A

mismatch can cause unexpected results. The total amount of data represented by
the value written to this register (specified payload * m) should not exceed the

FIFO size for the Tx endpoint and half the FIFO size if double-buffering is

required. If this register is changed after packets have been sent from the

endpoint, the Tx endpoint FIFO should be completely flushed (using the
FlushFIFO bit in TXCSR) after writing the new value to this register.
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TX4CSR_PE

A0900142 — ——— Tx4 CSR Register 0000

RI1

Bit

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

Name

FR DM CL SE SE
AU DM cD AR PK | INC RD NT ND FL UN ON ™

STEQI' 1SO EQ ﬁ$ I\E/I% DY PT ﬁ$ iI i—[ HFI | RR | EM TR
FO UN PT DY

oG DE Y oG L L

Type

Reset

Bit(s)

Name Description

15

14

12

11

10

If the CPU sets up this bit, TxPktRdy will be automatically set when

data of the maximum packet size (value in TxMaxP) is loaded into

TXFIFO. If a packet of less than the maximum packet size is loaded,
TxPktRdy will have to be set manually.

The CPU sets up this bit to enable the Tx endpoint for Isochronous
transfers and clears it to enable the Tx endpoint for Bulk or Interrupt
1SO transfers.
Note: This bit only takes effect in peripheral mode. In host mode, it always
returns to O.

The CPU sets up this bit to enable the DMA request for the Tx
endpoint.

The CPU sets up this bit to force the endpoint data toggle to switch
and the data packet to be cleared from the FIFO, regardless of
FRCDATATOG whether an ACK is received. This can be used by Interrupt Tx
endpoints that are used to communicate rate feedback for
isochronous endpoints.

The CPU sets up this bit to select DMA Request Mode 1 and clears it to
select DMA Request Mode O.
Note: This bit should not be cleared either before or in the same cycle as the
DMAReqgEnN bit is cleared.

SETTXPKTRDY_TW Indicates TxPktRdy had been set when itis 1'bl already. Write O to
ICE clear it.

When the endpoint is used for high-bandwidth
Isochronous/Interrupt transfers, this bit will be set to indicate where
a large packet has been split into 2 or 3 packets for transmission but
INCOMPTX insufficient IN tokens have been received to send all the parts.
Note: In anything other than a high-bandwidth transfer, this bit will always
return to O.
Write O to clear it.

CLRDATATOG The CPU writes 1 to this bit to reset the endpoint data toggle to O.

This bit will be set when a STALL handshake is transmitted. The FIFO
will be flushed and Tx interrupt generated if enabled and the
TxPktRdy bitis cleared. The CPU should clear this bit.

Write O to clear it.

The CPU writes 1 to this bit to issue a STALL handshake to an IN
token. The CPU clears this bit to terminate the stall condition.
SENDSTALL Note: This bit has no effect where the endpoint is used for
Isochronous transfer. Otherwise, CPU should wait for SENTSTALL
interrupt to be generated before clearing the SENDSTALL bit.

The CPU writes 1 to this bit to flush the latest packet from the

endpoint TXFIFO. The FIFO pointer is reset, the TxPktRdy bit is

FLUSHFIFO cleared and an interrupt is generated. May be set simultaneously
with TxPktRdy to abort the packet currently loaded into FIFO.

Note: FlushFIFO should only be used when TxPktRdy is set. In other cases, it

AUTOSET

DMAREQEN

DMAREQMODE

SENTSTALL
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Bit(s) Name

Description

may cause data corruption. If the FIFO is double-buffered, FlushFIFO may need
to be set twice to completely clear the FIFO.

The USB will set up this bit if an IN token is received when the
TxPktRdy bit not set. The CPU should clear this bit (write O to clear
it).

The USB will set up this bit when there is at least 1 packet in the
FIFONOTEMPTY TXFIFO. This bit will be asserted automatically when TXPKTRDY is
set by CPU and de-asserted when CPU flushes FIFO or sends a STALL

packet.

The CPU will set up this bit after loading a data packet into FIFO. Itis
cleared automatically when a data packet has been transmitted. An
interrupt is also generated at this point (if enabled). TxPktRdy is also
automatically cleared (interrupt is generated) prior to loading a
second packet into a double-buffered FIFO.

UNDERRUN

TXPKTRDY

AO90014A TXATYPE

Bit

Tx4Type Register 00

5 | 14 | 13 ] 12 ] 11 ]10] 9] 81 76 5 | 4 3 ] 2 ] 1 ] O

Name

TX_SPEE | TX_PROT | TX_TARGET_EP_NUM
D OCoL BER

Type
Reset

RW RW RW

0 | o 0o | o o] o] o] o

Bit(s)

Name Description

7:6

5:4

3.0

Operating speed of the target device when the core is configured with
the multipoint option
When the core is not configured with the multipoint option, these bits should not
be accessed.
TX_SPEED 2'b00: Unused
2'p01: High
2'b10: Full
2'bll: Low

The CPU should set up this to select the required protocol for the Tx
endpoint.
2'p00: lllegal
TX_PROTOCOL 2'b01: Isochronous
2'p10: Bulk
2'b11: Interrupt

TX TARGET EP N The CPU should set this value to the endpoint number containing in
~ UMBER the Tx endpoint descriptor returned to the USB2.0 controller during
device enumeration.

A0900148 TX4INTERVA

L Tx4lInterval Register 00
Bit 15 14 13 12 11 10 9 8 7 | 6 ] 5] 4] 3] 2] 1]0
Name TX_POLLING_INTERVAL NAK_LIMIT M
Type RW
Reset ol ol o] o] o] o] ol o
Bit(s) Name Description
TX POLLING INTE (Host mode only) TxInterval Register TxInterval is an 8-bit register
7:0 RVAL NAK LIMIT that, for Interrupt and Isochronous transfers, defines the polling
’ - M - interval for the currently selected Tx endpoint. For bulk endpoints,

this register sets up the number of frames/microframes after which
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Bit(s) Name Description
the endpoint should time out on receiving a stream of NAK
responses. There is a TxInterval register for each configured Tx
endpoint (except for Endpoint O).
In each case the value that is set defines a number of frames/microframes (high
speed transfers), as the following:
Transfer Type | Speed | Valid values (m) | Interpretation
Interrupt | Low Speed or Full Speed | 1-255 | Polling interval is m frames.
Interrupt | High Speed | 1-16 | Polling interval is 2”(m-1) microframes
Isochronous | Full Speed or High Speed | 1-16 | Polling interval is 27*(m-1)
frames/microframes
Bulk | Full Speed or High Speed | 2-16 | NAK Limit is 2”(m-1)
frames/microframes.
Note: Value O or 1 disables the NAK timeout function. The register should be set
before TxType for Bulk endpoint.
AO090014F FIFOSIZE4 EP4 Configured FIFO Size Register 2A
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 | 2 | 1 ] 0
Name TXFIFOSIZE
Type DC
Reset 1 ol 1]o
Bit(s) Name Description
. Indicates the TXFIFO size of 2”*n bytes
30 TXFIFOSIZE Example: Value 10 means 210 = 1024 bytes.
'8090020 DMA_INTR DMA Interrupt Status Register 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name DMA_INTR_UNMASK_SET DMA_ INTR_UNMASK_CLEAR
Type A0 A0
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name DMA_INTR_UNMASK DMA_INTR_STATUS
Type RU Wi1C
Reset| o T oJT oJT oJT ol oTJoTJo o J oJ ol oTJToJoTlToTo
Bit(s) Name Description
31:24 DMA_INTR_UNMA Sets DMA_INTR_UNMASK to 1
SK_SET
. DMA_INTR_UNMA
23:16 SK_CLEAR Clears DMA_INTR_UNMASK to O
Unmasks DMA interrupts
15:8 DMA—IN;?—UNMA The DMA interrupt will be generated when DMA_INTR_UNMASK and
DMA_INTR_STATUS are both 1.
Indicates DMA complete interrupt status, one bit per DMA channel
implemented
7:0 DMA_INTR_STATU

S

Bit O is used for DMA channel 1; bit 1 is used for DMA channel 2, etc. Write 1 to

clear it.
Note: DMA interrupt will be asserted after disabling the DMA enable when

receiving a null packet even thought DMA_COUNT _M still does not reach 0.
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A0900204 M—SNJ— DMA Channel O Control Register 0000
Bit 5 | 14 | 13 | 12 ] 1L [ 10 ] 9 8 7 ] 6 | 5 | 4 3 2 1 0
DM DM DM
BU DM | DM
AA AC BURST_M INT | AM
Name BO HE ODE gg ENDPNT EN | ob ARDI ANE
RT N E
Type A0 RU RW RU RW RW | RW [ Rw %trh
Reset 0 ol oJ] o]l o] oJoJoJo]Jo]Jo]JoTfo
Bit(s) Name Description
If SW needs to abort the current DMA transfer, set DMAABORT=1
13 DMAABORT and DMAEN=O0. After the transfer is aborted completely, DMA
interrupt will occur.
1 DMACHEN DMA channel enable monitor bit
2'b00: Burst Mode 0: Bursts of unspecified length
. 2'b01: Burst Mode 1: INCR4 or unspecified length
10:9 BURST_MODE 2'b10: Burst Mode 2: INCR8, INCR4 or unspecified length
2'b11: Burst Mode 3: INCR16, INCRS8, INCR4 or unspecified length
8 BUSERR Bus error
7:4 ENDPNT Endpoint which DMA will transfer with
3 INTEN Enables interrupt
DMA mode
DMA mode 0: Single packet operation
2 DMAMODE DMA mode 1: Multi packets operation, with the configuration of DMARegqMode
in RXCSR bit 11 DMA mode 1 can support both known and unknown size
transaction.
Direction
1 DMADIR 0: DMA write (Rx endpoint)
1: DMA read (Tx endpoint)
Enables DMA
The bit will be cleared when the DMA transfer is completed. Programmers
0 DMAEN should not disable DMA_en before the transfer is completed. If programmers

disable dma_en during the transfer, DMA will not stop immediately until the
last bus transfer is completed.

A090020 DMA_ADDR

3 ) DMA Channel O Address Register 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 ] 19 | 18 | 17 | 16
Name DMA ADDR_0[31:16]
Type RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name DMA_ADDR_0[15:0]
Type RW
Reset] o [ o | o | o] o] o] o] o] o] o] o] o] o] o] olo
Bit(s) Name Description
32-bit DMA start address
31:0 DMA_ADDR_O Updated (increased) by USB2.0 controller automatically when multiple packet
DMA (DMA Mode =1) is used
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é090020 MI_—%OJ DMA Channel O Byte Count Register 00000000
Bit 31 30 29 28 27 26 25 24 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name DMA_COUNT_ 0[23:16]
Type RW
Reset 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name DMA_ COUNT O0[15:0]
Type RW
Reset] o [ o | o | o] o] o] o] o] o] o] o] o] o] o] olo
Bit(s) Name Description
24-bit DMA transfer count with byte unit
23:0 DMA_COUNT_O Updated (decreased) by USB2.0 controller automatically when each packet is
transferred.
A0900210 ME;IM DMA Limiter Register 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name DMA_LIMITER
Type RW
Reset o JT oJ oJToTJToTJToTlToT o
Bit(s) Name Description
This register suppresses bus utilization of the DMA channel. The
value is from O to 255. O means no limitation, and 255 means totally
banned. The value between O and 255 means certain DMA can have
. permission to use AHB every (4 x n) AHB clock cycles.
70 DMA_LIMITER Note: It is not recommended to limit the bus utilization of the DMA channels
because this increases the latency of response to the masters, and the transfer
rate will decrease. Before using it, programmers should make sure that the bus
masters have some protective mechanism to avoid entering wrong states.
A0900214 M‘—l(:NJ— DMA Channel 1 Control Register 0000
Bit 15 14 13 12 11 10 | 9 8 7 | 6 | 5] 4 3 2 1 0
DM DM DM
BU DM | DM
AA AC BURST_M INT [ AM
Name BO HE ODE FS{E ENDPNT EN oD AF\I?I ANE
RT N E
Type AO RU RW RU RW RW | RW [ Rw C;trh
Reset 0 0 0 | o 0 o] o] o] o 0 0 0 0
Bit(s) Name Description
If SW needs to abort the current DMA transfer, sest DMAABORT=1
13 DMAABORT and DMAEN=0. After the transfer is aborted completely, DMA
interrupt will occur.
1 DMACHEN DMA channel enable monitor bit.
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Bit(s) Name Description
2'b00: Burst Mode 0: Bursts of unspecified length
10°9 BURST_MODE 2'b01: Burst Mode 1: INCR4 or unspecified length

2'b10: Burst Mode 2: INCR8, INCR4 or unspecified length
2'b11: Burst Mode 3: INCR16, INCRS8, INCR4 or unspecified length

8 BUSERR Bus error
7:4 ENDPNT Endpoint which DMA will transfer with.

3 INTEN Enables interrupt

2 DMAMODE DMA mode

Direction
1 DMADIR 0: DMA write (Rx endpoint)
1: DMA read (Tx endpoint)
Enables DMA
The bit will be cleared when the DMA transfer is completed. Programmers

0 DMAEN should not disable DMA_en before the transfer is completed. If programmers

disable dma_en during the transfer, DMA will not stop immediately until the
last bus transfer is completed.

A0900218 M\_ﬁ% DMA Channel 1 Address Register 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name DMA ADDR_1[31:16]
Type RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name DMA ADDR_1[15:0]
Type RW
Reset| 0o J o JoJoJoJoJToJoJoJoJloJlJoJJoTlJToTJToTJo
Bit(s) Name Description

32-bit DMA start address
31:0 DMA_ADDR_1 Updated (increased) by USB2.0 controller automatically when multiple packet

DMA (DMA Mode =1) is used

A090021C MT—ClOJ DMA Channel 1 Byte Count Register 00000000
Bit 31 30 29 28 27 26 25 24 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name DMA_COUNT_1[23:16]
Type RW
Reset 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name DMA_COUNT _1[15:0]
Type RW
Reset| o J o J] o J] oJ o] oJoJ]Jo]oJ]o]JoJoJJo]Jo]Jol]o
Bit(s) Name Description
24-bit DMA transfer count with byte unit
23:0 DMA_COUNT_1 Updated (decreased) by USB2.0 controller automatically when each packet is
transferred.
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A0900220 D—'\"A—goﬂ DMA Configuration Register 00000004
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BO
UN
AH DA
AHB_HP BW | RY
Name PNVeANT | ROT 2_E DMAQ_CHAN_S AIT | 1k
— N _SE| _C
L RO
SS
EN
Type RW RW RW RW | RW
Reset 0o | o 0 | o o] ol o 0 | o
Bit(s) Name Description
The two bits control usb_active.
2'b00: usb__active depends on all DMAEN of DMA channel control register.
. 2'b01: usb_active ties to 1.
11:10 DMA_ACTIVE_EN =
- - 2'b10: usb_active ties to O.
2'b11: usb_active depends on ep_active, dma_active and all DMAEN of DMA
channel control register (OR logic).
The two bits control the AHB master interface HPROT2 function
operating in non-bufferable/bufferable/last transfer non-bufferable
mode.
9:8 AHB HPROT 2 EN 2'b00: All write transfers of a burst will be accessed by bufferable mode except
’ - - for the last transfer of a burst.
2'b01: AHB master HPROT2 is always accessed by non-bufferable mode.
2'b10: AHB master HPROT2 is always accessed by bufferable mode.
2'b11: Reserved
Selects DMA channel used by USB_DMAQ if it is available
6:4 DMAQ_CHAN_SEL . . g .
Q- - It will not affect if USB_DMAQ is not available.
Selects AHBWAIT behavior
1 AHBWAIT_SEL Set to 1 to return to old DMA master AHB wait condition.
This bit is used to test DMA FIFO overflow bug.
Enables 1k boundary page crossing
0 BOUNDARY_1K_CR Set to 1 to force burst transfer regardless of 1k boundary crossing.
OSS_EN Note: This will violate AHB 1k boundary specification but gain some bus
performance.
A0900224 M—ZCNJ— DMA Channel 2 Control Register 0000
Bit 15 14 13 12 11 10 | 9 8 7 | 6 | 5 | 4 3 2 1 0
DM DM DM
BU DM | DM
AA AC BURST_M INT | AM
Name BO HE ODE gg ENDPNT EN | ob ARI?I ANE
RT N E
Type AO RU RW RU RW RW | RW | RW %trh
Reset 0 ol oJ] o]l o] oJoJoJo]Jo]Jo]JoTfo
Bit(s) Name Description
13 DMAABORT If SW needs to abort the current DMA transfer, set DMAABORT=1

and DMAEN=O0. After the transfer is aborted completely, DMA
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Bit(s) Name Description
interrupt will occur.
1 DMACHEN DMA channel enable monitor bit
2'b00: Burst Mode 0: Bursts of unspecified length
. 2'b01: Burst Mode 1: INCR4 or unspecified length
10:9 BURST_MODE 2'b10: Burst Mode 2: INCR8, INCR4 or unspecified length
2'b11: Burst Mode 3: INCR16, INCRS8, INCR4 or unspecified length
8 BUSERR Bus error
7:4 ENDPNT Endpoint which DMA will transfer with
3 INTEN Enables interrupt
2 DMAMODE DMA mode
Direction
1 DMADIR 0: DMA write (Rx endpoint)
1: DMA read (Tx endpoint)
Enables DMA
The bit will be cleared when the DMA transfer is completed. Programmers
0 DMAEN should not disable DMA_en before the transfer is completed. If programmers
disable dma_en during the transfer, DMA will not stop immediately until the
last bus transfer is completed.
A0900228 M—QDﬂ DMA Channel 2 Address Register 00000000
Bit 31 [ 30 | 29 | 28 | 27 | 26 | 25 | 24 [ 23 [ 22 | 21 | 20 | 19 [ 18 [ 17 | 16
Name DMA_ADDR_2[31:16]
Type RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name DMA_ ADDR_2[15:0]
Type RW
Reset] o [ o | o | o] o] o] o] o] o] o] o] o] o] o] olo
Bit(s) Name Description
32-bit DMA start address
31:0 DMA_ADDR_2 Updated (increased) by USB2.0 controller automatically when multiple packet
DMA (DMA Mode =1) is used
A090022C ———DMA_‘I_ CZOUN DMA Channel 2 Byte Count Register 00000000
Bit 31 30 29 28 27 26 25 24 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name DMA_COUNT_2[23:16]
Type RW
Reset 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name DMA COUNT 2[15:0]
Type RW
Reset| o T oJT oJoTJToTlToTJToTJoJlToTlToTJToJoTJToTJToTJoTo
Bit(s) Name Description
24-bit DMA transfer count with byte unit
23:0 DMA_COUNT_2 Updated (decreased) by USB2.0 controller automatically when each packet is

transferred.
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A0900234 M—,\S’:NJ— DMA Channel 3 Control Register 0000
Bit 5 | 14 | 13 | 12 ] 1L [ 10 ] 9 8 7 ] 6 | 5 | 4 3 2 1 0
DM DM DM
BU DM | DM
AA AC BURST_M INT | AM
Name BO HE ODE gg ENDPNT EN | ob ARDI ANE
RT N E
Type A0 RU RW RU RW RW | RW [ Rw %trh
Reset 0 0 0| o 0 o] o] o] o 0 0 0 0
Bit(s) Name Description
If SW needs to abort the current DMA transfer, set DMAABORT=1
13 DMAABORT and DMAEN=O0. After the transfer is aborted completely, DMA
interrupt will occur.
1 DMACHEN DMA channel enable monitor bit
2'b00: Burst Mode 0: Bursts of unspecified length
. 2'b01: Burst Mode 1: INCR4 or unspecified length
10:9 BURST_MODE 2'b10: Burst Mode 2: INCR8, INCR4 or unspecified length
2'b11: Burst Mode 3: INCR16, INCRS8, INCR4 or unspecified length
8 BUSERR Bus error
7:4 ENDPNT Endpoint which DMA will transfer with
3 INTEN Enables interrupt
2 DMAMODE DMA mode
Direction
1 DMADIR 0: DMA write (Rx endpoint)
1: DMA read (Tx endpoint)
Enables DMA
The bit will be cleared when the DMA transfer is completed. Programmers
0 DMAEN should not disable DMA_en before the trnsfer is completed. If programmers
disable dma_en during the transfer, DMA will not stop immediately until the
last bus transfer is completed.
A0900238 M—SADﬂ DMA Channel 3 Address Register 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 20 [ 20 | 19 | 18 | 17 | 16
Name DMA_ADDR_3[31:16]
Type RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name DMA_ ADDR_3[15:0]
Type RW
Reset] o | o | o | o ol ol o] ol o] ol o] o] o] o] olfo
Bit(s) Name Description
32-bit DMA start address
31:.0 DMA_ADDR_3

Updated (increased) by USB2.0 controller automatically when multiple packet

DMA (DMA Mode =1) is used
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T 3 DMA Channel 3 Byte Count Register 00000000
Bit 31 30 29 28 27 26 25 24 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name DMA_COUNT_3[23:16]
Type RW
Reset 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name DMA COUNT 3[15:0]
Type RW
Reset] o [ o | o | o] o] o] o] o] o] o] o] o] o] o] olo
Bit(s) Name Description
24-bit DMA transfer count with byte unit
23:0 DMA_COUNT_3 Updated (decreased) by USB2.0 controller automatically when each packet is
transferred.
A0900304 EPIRXPKTC EP1 RxPktCount Register 0000
OUNT
Bit 5 | 14 ] 13 ] 12211 ]10] 9| 8] 7] 6 ]5 ] 4] 3] 2]1]0
Name EP1IRXPKTCOUNT
Type RW
Reset] o [ o | o | o] o] o] o] o] o] o] o] o] o] o] olo
Bit(s) Name Description
Sets up the number of packets of Rx Endpoint n size MaxP that are to
be transferred in a block transfer
Only used in host mode when AutoReq is set. It has no effect in peripheral mode
or when AutoReq is not set.
RgPktCount (host mode only) For each Rx Endpoint 1 - 15, the USB2.0
15:0 EPIRXPKTCOUNT controller provides a 16-bit RgPktCount register. This read/write register is used

in host mode to specify the number of packets that are to be transferred in a
block transfer of one or more bulk packets of length MaxP to Rx Endpoint n. The
core uses the value recorded in this register to determine the number of requests
to issue where the AutoReq option (included in the RXCSR register) has been set.
Note: Multiple packets combined into a single bulk packet within the FIFO count

as one packet.

AO090030 EP2RXPKTC

8 OUNT EP2 RxPktCount Register 0000
Bit 5 | 14 ] 13 ] 12 ] 11]10] 9] 8] 7] 6| 5] 4] 3] 2] 1]0
Name EP2RXPKTCOUNT
Type RW
Reset] o [ o | o | o] o] o] o] o] o] o] o] o] o] o] olo
Bit(s) Name Description
Sets up the number of packets of Rx Endpoint n size MaxP that are to
be transferred in a block transfer
Only used in host mode when AutoReq is set. It has no effect in peripheral mode
or when AutoReq is not set.
15:0 EP2RXPKTCOUNT

RgPktCount (host mode only) For each Rx Endpoint 1 - 15, the USB2.0
controller provides a 16-bit RgPktCount register. This read/write register is used
in host mode to specify the number of packets that are to be transferred in a
block transfer of one or more bulk packets of length MaxP to Rx Endpoint n. The
core uses the value recorded in this register to determine the number of requests
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Bit(s) Name Description
to issue where the AutoReq option (included in the RXCSR register) has been set.
Note: Multiple packets combined into a single bulk packet within the FIFO count

as one packet.

2‘090060 ™1 Test Mode 1 Register 0000
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name Tivl
Type RW
Reset 0

Bit(s) Name Description
0] T™M1 USB IP internal TM1.
2090060 LVTEI?—% HW Version Control Register 20121214
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name HWVER_DATE[31:16]
Type DC
Reset 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name HWVER_ DATE[15:0]
Type DC
Reset| o T oJT oJ 1 ToTlToTJT1JToTJlToTlToTJToJ1TJToTlT1TJToTo
Bit(s) Name Description
. Hardware version control register date format
31:0 HWVER_DATE 32'hYYYYMMDD
A0900684 SRAMA SRAM Address Register 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
EP
0_S | ¢
tart | '\
Name Ad
DB
_T G
M6
_en
Type RW | RW
Reset 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name SRAMA
Type RW
Reset| o T oJT oJoTJToTlToTJToTJoJToTlToTJToJoTJToTJToTJoTo
Bit(s) Name Description
17 EPO_StartAd_TM6__ Software can enable this bit to change the EPO FIFO start address for test mode
en 6 FIFO loopback test by DMA/PIO.
SRAM_DEBUG_MODE
16 SRAMDBG Software can read the data in SRAM of USB core when this bit is enabled. The

related registers are SRAMA, SRAMD. After setting this bit to 1, software can set
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Bit(s) Name Description
up SRAMA (SRAM address) then read the data in register SRAMD (SRAM data).
This is for debugging mode only and should be disabled in normal operation.
1'b0: Software set this bit O to disable SRAM_DEBUG__MODE.
1'b1: Software set this bit 1 to enable SRAM_DEBUG_MODE.
SRAM_ADDRESS
The register is used for RISC to read data from USB SRAM. The unit is 4 bytes.
For example, to check 0x400 byte address, set this register to 0x100. This
15:0 SRAMA register is only available when the register bit SRAM_DEBUG_MODE of register
SRAMDBG is set to 1. When SRAM ADDRESS is set, SRAM DATA will display
the data in the address SRAM ADDRESS in SRAM. It is for debugging mode
only.
2090068 SRAMD SRAM Data Register 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 [ 24 | 23 | 22 | 21 [ 20 | 19 [ 18 | 17 | 16
Name SRAMDATA[31:16]
Type RU
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name SRAMDATA[15:0]
Type RU
Reset| o J o J] o J] oJ o] oJoJ]Jo]oJ]o]JoJoJJo]Jo]Jol]o
Bit(s) Name Description
SRAM_DATA
The register is used for RISC to read data from USB SRAM. This register is only
31:0 SRAMDATA available when the register bit SRAM_DEBUG_ MODE of register SRAMDBG is
set to 1. When SRAM ADDRESS is set, SRAM DATA will display the data in the
address SRAM ADDRESS in SRAM. It is for debugging mode only.
'8090069 RISC_SIZE RISC Size Register 00000002
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name RISCE_SIZ
Type RW
Reset [ )
Bit(s) Name Description
Configures RISC wrapper access size
2'p00: 8-bit byte access
1:0 RISC_SIZE 2'b01: 16-bit half word access
2'b10: 32-bit word access
2'b11: Reserved
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A0900700 RESREG Reserved Register FFFFOOO0O0
Bit 31 [ 30 | 29 | 28 | 27 | 26 | 25 | 24 [ 23 [ 22 | 21 | 20 19 18 17 16
MA | US | DM | MC
c | B_| A | u_
Name RESERVEDH CG | CG | CG | CG
DI | _DI| _DI | _DI
S S S S
Type RW RW | RW [ RW [ RW
Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HS
TP
WR
Name RESERVEDL DW
N_
OoP
T
Type RW RW
Reset] o [ o | o [ o] o[l o] o] o] o] ol o] o] o] o] o] o
Bit(s) Name Description
19 MAC_CG_DIS Disables USB MAC clock gate to enhance dynamic power
18 USB_CG_DIS Disables USB clock gate
17 DMA_CG_DIS Disables DMA clock gate
16 MCU_CG_DIS Disables MCU clock gate
Host mode device connection detection option
O: Disable
0 HSTPWRDWN_OPT 1: Enable the detection of device connection when MAC clock is off and drive
powerdwn wakeup signal to wake up the system
A0900730 ME_@ OTG20 Related Control Register L 00
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EN
EN EN | DIS| _H | EN
DIS | _H _C SuU _H
D': —ﬁ _B|HS | HA | S_ | sU 8;
Name sules | W | S| RG|RE|sS_|g
s |wa | T us | E_| SU | RE | oy
NP S P_| VB | ME | SU
DIS | US | _IN | ME
T
Type RW RW | RW RW RW RW | RW RW
Reset 0 0 0 0 0 0 0 0
Bit(s) Name Description
Disables host mode entering C_OPM_HSUS state before entering
suspend
7 DIS_HSUS Suggested: 1'bl
0: Host mode enters C_OPM_ HSUS state before entering suspend.
1: Disable host mode entering C_OPM_HSUS state before entering suspend.
If this bit is enabled, FS idle of A device will transfer to HFS_HSUS
state first.
6 EN_A_HFS_WHNP Suggested: 1'bl in all modes (device/host/OTG)
0: FS idle of A device will not transfer to HFS_HSUS state first.
1: FS idle of A device will transfer to HFS_HSUS state first.
Disables B device entering C_OPM_B_WTDIS states before switching
5 DIS_B_WTDIS to host mode

Suggested: 1'bl
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Bit(s) Name Description
0: B device enters C_OPM_B_WTDIS states before switching to host mode.
1: B device does not enter C_OPM_B_WTDIS states before switching to host
mode.
Enables host-hs-suspend entering OPM_FS_WTCON state first while
receiving disconnect signal
Suggested: 1'bl in all modes (device/host/OTG)
4 EN—HHS§SUSP—DI 0: The host mode enters fs_normal mode directly when the device receives the
disconnect signal as suspend state in all states.
1: The host mode enters OPM_FS_WTCON mode first when the device receives
the disconnect signal as suspend state in all states.
Disables B device charging VBUS function for OTG2.0 feature
0: B device charges VBUS when B device initiates the SRP protocol. This mode
3 DIS—CHA§GE—VBU makes compatible the OTGL1.3 related SRP flow.
1: B device does not charge VBUS when B device initiates the SRP protocol. This
mode is for satisfying the OTG2.0 protocol.
Enables hsus mode of host initializing resuming interrupt while
receiving resume K as waiting for HNP
Suggested: 1'b1 for OTG2.0 mode
2 EN—HSU?N$ESUME 0: Suspend mode of host does not initialize resuming interrupt as receiving
- resume K while host is waiting for HNP protocol in OTG20 mode.
1: Suspend mode of host initializes resuming interrupt as receiving resume K
while host is waiting for HNP protocol in OTG20 mode.
Enables hnpsus-mode of host entering host-normal mode as
receiving resume K while waiting for HNP
Suggested: 1'b0 when USB works in OTG20 mode
1 EN_HSUS_RESUME 0: hnpsus-mode of host stays in hnpsus-mode as receiving resume K while
waiting for HNP.
1: hnpsus-mode of host enters host-normal mode as receiving resume K while
waiting for HNP.
Enables OTG 2.0 feature
0 OTG20_EN 0: Disable OTG2.0 feature; default OTG1.3 mode.
1: Enable USB OTG20 feature
A0900731 %3—CS_R OTG20 Related Control Register H 00
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EN
C
DIS ON
_A D
Name L =
OR S
ST Ao
RT
Type RW | RW
Reset 0 0
Bit(s) Name Description
Informs whether HW sends bus reset automatically when B-device
changes to host with HNP
1 DIS AUTORST 0: HW sends bus reset automatically when B-device changes to host with HNP.
- 1: HW does not send bus reset when B-device changes to host mode. SW should
set up the reset bit for sending bus reset. The bit is added for OTG20 compliance
test.
o EN_CON_DEB_SHO Enable this bit to decrease A gi?;]/?r:%connectlon denounce waiting

RT

Suggested: 1'bl
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Bit(s) Name Description

0: A device connection without denounce waiting timing
1: Decrease A device connection denounce waiting timing
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12. General Purpose Timer

12.1. Introduction

The GPT includes five 32-bit timers and one 64-bit timer. Each timer has four operation modes, which are ONE-
SHOT, REPEAT, freerun with interrupt (FREERUN_I) and FREERUN, and can operate on one of the two clock
sources, RTC clock (32.768kHz) and system clock (13MHz).

GPT is an always on IP. When the system is in sleep or deep sleep mode, it still keeps the previous configuration
and keeps working. However, there is no 13MHz clock source in deep sleep mode; users need to switch clock
source to 32kHz, which sets GPT*_CLK[4] to 1’b1.

12.1.1. Features

The four operation modes for GPT are ONE-SHOT, REPEAT, FREERUN_I, and FREERUN. See Table 12-1 for the
functions of each mode.

Table 12-1. Operation mode of GPT

Auto Increases when When COUNTn = Example: Compare is set to 2
Mode Interrupt .
Stop EN=1and ... COMPAREN *Bold means interrupt
Stops when
ONE-SHOT Yes Yes COUNTn = EN is reset to 0. 0,1,2,2,2,2,2,2,2,2,2,2,...
COMPAREN
REPEAT No Yes Count isreset to 0. 0,1,2,0,1,2,0,1,2,0,1,2...
FREERUN._| No Yes Reset to 0 when 0,1,2,3,4,5,6,7,8,9,10,...
overflow
FREERUN No No Reset to O when 0,1,2,3,4,5,6,7,8,9,10,..

overflow

Each timer can be programmed to select the clock source, RTC clock (32.76kHz) or system clock (13MHz). After the
clock source is determined, the division ratio of the selected clock can be programmed. The division ratio can be
fine-granulated as 1, 2, 3, 4 to 13 and coarse-granulated as 16, 32 and 64.

Table 12-2. Timer feature

Timer Resolution | Interrupt Prescalor Mode Clock
. ONE-SHOT/ REPEAT /
GPT1- GPT5 32-bit Yes 1-13, 16, 32, 64 FREERUN_|/FREERUN 32KHz/ 13MHz
. ONE-SHOT/ REPEAT /
GPT6 64-bit Yes 1-13, 16, 32, 64 FREERUN_|/FREERUN 32KHz/ 13MHz
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12.1.2. Block Diagram

32bit
64 bit
o ____APXGPT_
32kH. : :
z . > |
13MHz —t St CE I !
I
I
I
v 7 ePm2 H |
| > | Sleep
| -~ | | Control
! )| GPT3 i
I
I
I
v ePTa
| > 1 IRQ
L > MCU
! )| GPT5 [
! >
|
|
|
| L] oPTe
! >
|
|

Figure 12-1. Block diagram of GPT

12.1.3. Programming Guide
To program and use GPT, note that:
e The counter value can be read any time even when the clock source is RTC clock.
e The compare value can be programmed any time.
Sequence flow:
e Turn off GPT clock.
e Set up GPT clock source and frequency divider.
e Turn on GPT clock.
e Enable/disable IRQ and IRQ mask.
e  Set up compare value.
e  Set up GPT mode.

e Enable GPT.

For the GPT6 64-bit timer, the read operation of the 64-bit timer value will be separated into two APB reads since
an APB read is of 32-bit width. To perform the read of 64-bit timer value, the lower word should be read first then
the higher word. The read operation of lower word freezes the “read value” of the higher word but does not freeze
the timer counting. This ensures that the separated read operation acquires the correct timer value. If both two
tasks, e.g. task A and task B, perform the read of 64-bit timer value, task A first reads the lower word of the value,
and task B reads the lower word of the value. Either of the tasks reads the higher word of timer value, and the
obtained value will be the time when task B reads the lower word of timer value. To guarantee task A reads the
correct 64-bit timer value, some software procedures are required, e.g. the semaphore.
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Module name: GPT Base address: (+A2140000h)

Address Name Width Register Function
A2140000 | GPT_IRQSTA 32 ghf);ll—vsl |t?h(g i?:cz:lr'luspt status of each GPT

paao00q | BETARAMASK | 5z | B e GPTe farrupt to ARM

A2140008 | GPT_IROMASKL | 32 | it Cie T upt to Cia

A2140010 | GPTL CON 32 '(I'BhZTGle(r:\grre]lﬂ;c))Introl for GPT1

A2140014 | GPTL_CLK 32 C?oi?oiﬁ%kci)iglsggrce and division ratio of GPT clock
A2140018 | GPTL IRQ EN 32 C?olj]-[r:)i?hgrejs:k:liir;g/disabling of GPT interrupt
AZUO0IC | GPTLIRQ STA | 32 | G 20l s of G

A2140020 | GPTLIRQACK | 32 | L0l o o ieerrupt

A214002¢ | GETLCOUNT | 32 | fo (U,

auoozs | BETLCOMPAR | 5z | O O e for GPT:

AZ140040 | GPT2 CON 2 | General controlor GPT2

A2140044 | GPT2 CLK 32 (?oil—rzolcszltﬂzkcliil?slgg rce and division ratio of GPT clock
A2140048 | GPT2_IRQ_EN 32 (?oil—r:)i?hggr?sglii?]g/disabling of GPT interrupt
A214004C | GPT2_IRQ_STA 32 ghz;rvs! |t?h(g iSnttz:::luspt status of GPT1

passooso | spr2_imo_ack | w2 | SETIRQAckhouedoemens

A2140054 | GPT2_COUNT 32 | GrT2Counter

saucosa | GPTECOMPAR |, | 7T Combare valus

A2140074 | GPT3_CLK 32 goitil?t%?éliil?slggrce and division ratio of GPT clock
A2140078 | GPT3 IRQ _EN 32 (?olz:\-[r(lai?hgzsz?t:liizg/disabling of GPT interrupt
passooso | Gp1aima_ack | %2 | SET MG Ackiomedsemer:

A2140084 | GPT3_COUNT 3p | SPTSCounter

A2140088 | SPT3_COMPAR | 55 | GpT3Compare Value

E
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Compare value for GPT3

GPT4 Control

A21400A0 | GPT4_CON 32 General control for GPT4

A21400A4 | GPT4_CLK 32 C(:;oi-[:)l(s: Itohce'f:IiglEtslcr)]l?rce and division ratio of GPT clock
A21400A8 | GPT4_IRQ_EN 32 goitréi?hgggsgliiﬂg/disabling of GPT interrupt
A21400AC | GPT4_IRQ_STA 32 ghlz):/rvs! lt:{h(g isniztltjuspt status of GPT1

A21400B0 | GPT4_IRQ_ACK | 32 Siﬁ;ﬁ%’;‘;ktﬂggﬁdﬁgﬁﬁ

A21400B4 | GPT4_COUNT 32 '(I'Bi::;l"lc%(:;\]tngfe cPTa

azuoops | EETACOMPAR | gz | 0 alue for GPT4

A21400D0 | GETS_CON 32| Gonoral somtral for GPTS

A21400D4 | GPT5_CLK 32 goirri)g[(?]zii)iﬁt;;?rce and division ratio of GPT clock
A21400D8 | GPT5_IRQ_EN 32 (?oil—r:)i?hgzsz?t:lii?]g/disabling of GPT interrupt
A21400DC | GPT5_IRQ_STA 32 ghf);ll—vsl |t?h(g i?]fcz:lr'luspt status of GPT1

A2140080 | GPTS IRQ ACK | 32| 0l oot

A21400B4 | GPT5_COUNT 32 ?.Efiﬁﬁtn of CPTS

azuaooes | BEIS-COMPAR | gz | 0 e for GPTS

A2140100 | GPT6_CON 32 g;-lt;?alcfgrr]\i:c?llfor GPT6

A2140104 | GPT6_CLK 32 gopr;[lglg Itohgziglttslc?l?rce and division ratio of GPT clock
A2140108 | GPT6_IRQ_EN 32 gopn-[réi?hggsa?k:liizg/disabling of GPT interrupt
A214010C | GPT6 IRO STA 32 ghlz):/rvs! lt:{h(g isniztltjuspt status of GPT1

A2140110 | GPT6_IRQ_ACK | 32 Siﬁ;ﬁ%’;‘;ktﬂggﬁdﬁgﬁﬁ

A2140114 GPI6 _COUNJL 32 I(_BOF\)N-I:r3 v(\?grltjjr:itrigrl_ count for GPT6

A2140118 E’TES COMPAR 32 I(_BOF\)N-I(—:r3 v(\?gr?ffr;f);iz I\/Lejlleule: for GPT6

A2140lIC | GP16 _COUNTH 32 I(jlz-tl]—gr (v:vc())l:;:i?]:ek count for GPT6

A2140120 CE;_ET(S COMPAR 32 I(jlz-tl]—gr (v:vc())rrzpcirrr?p\z:ril vjll:: for GPT6

A2140000 GPT_IRQSTA GPT IRQ Status 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Name

Type

Reset
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Bit 5 | 14 | 13 | 12 | 11 | 10 9 3 7 6 5 | 4 | 3 ] 2 [ 110
Name IRQSTA
Type RO
Reset o] o] o] o] ol]o
Overview Shows the interrupt status of each GPT

Bit(s) Name

Description

5:0 IRQSTA Interrupt status of each GPT
0: No associated interrupt is generated
1: Associated interrupt is pending and waiting for service.
A2140004 %T IROMAS  \RM IRQMASK Register 0000003F
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name IRQ_MSKO
Type RW
Reset 1 [ 1 1 [ 1 ] 1] 1
Overview Masks specific GPT's interrupt to ARM
Bit(s) Name Description
5:0 IRQ_MSKO By default, ARM will not receive GPT3's interrupt.
A2140008 ElPT IRQMAS CM4 IRQMASK Register OOO00O003F
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name IRQ MSK1
Type RW
Reset 1 ] 1 1 [ 1 ] 1 1
Overview Masks specific GPT's interrupt to CM4
Bit(s) Name Description
5:0 IRQ_MSK1 By default, CM4 will only receive GPT3's interrupt.
A2140010 GPT1_CON GPT1 Control 00000000
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name SW moDEL CLR1| EN1
Type RW RW WO | RW
Reset 0 0| o 0 0
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Bit(s) Name

Description

6 SW_CGl

5:4 MODE1

1 CLR1

0 EN1

Stop GPT1's clock if this bit is enabled.
0: Disable

1: Enable

Operation mode of GPT1

00: ONE-SHOT mode

01: REPEAT mode

10: FREERUN__ I mode

11: FREERUN mode

Clears the counter of GPT1to O

0: No effect

1: Clear

It takes 2~3 T GPT1_CK for CLR1 to clear the counter of GPT1.

Enables GPT1

0: Disable
1: Enable

It takes 2~3 T GPT1_CK for EN1 to enable/disable GPT1.

A2140014 GPT1 _CLK GPT1 Clock Setting 00000000
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name CLK1 CLKDIV1
Type RW RW
Reset 0 o] o] o] o
Overview Controls the clock source and division ratio of GPT clock
Bit(s) Name Description
4 CLK1 Sets up clock source of GPT1
0: System clock (13MHz)
1: RTC clock (32kHz)
3:0 CLKDIV1 Setting of GPT1 input clock frequency divider

0000: Clock source divided by 1
0001: Clock source divided by 2
0010: Clock source divided by 3
0011: Clock source divided by 4

0100: Clock source divided by 5
0101: Clock source divided by 6

0110: Clock source divided by 7

0111: Clock source divided by 8

1000: Clock source divided by 9
1001: Clock source divided by 10
1010: Clock source divided by 11
1011: Clock source divided by 12
1100: Clock source divided by 13
1101: Clock source divided by 16
1110: Clock source divided by 32
1111: Clock source divided by 64
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A2140018 GPT1_IRQ_EN GPT IRQ Enabling 00000000
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name 'R,\?E
Type RW
Reset 0
Overview Controls the enabling/disabling of GPT interrupt
Bit(s) Name Description
0 IRQEN Enables interrupt of GPT1
0: Disable interrupt of GPT1
1: Enable interrupt of GPT1
A214001C iPTl IRQ_ST GPT IRQ Status 00000000
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRQS
Name A
Type RO
Reset 0
Overview Shows the interrupt status of GPT1
Bit(s) Name Description
0 IRQSTA Interrupt status of GPT1
0: No interrupt is generated from GPT1
1: GPT1's interrupt is pending and waiting for service.
A2140020 EPTl IRQ_AC GPT IRQ Acknowledgement 00000000
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRQA
Name CK
Type WO
Reset 0
Overview Acknowledges the GPT interrupt
Bit(s) Name Description
0 IRQACK Interrupt acknowledgement for GPT1

0: No effect
1: Associated interrupt request is acknowledged and should be relinquished.
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A2140024 GPT1 COUNT GPT1 Counter 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name COUNTERL1[31:16]

Type RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name COUNTERL1[15:0]

Type RO
Reset | © 0o J] oJ]olofJoJoJoJoJlo]Jo]Jo o J] o] o] o

Overview Timer count of GPT1
Bit(s) Name Description
31:0 COUNTER1 Timer counter of GPT1

A2140028 SE“ COMPA p11 compare Value 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name COMPARE1[31:16]

Type RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name COMPAREL[15:0]

Type RW
Reset] o J o J] oJ] o] ofJoJoJoJoJ]Jo]J]oTJo o J] o] o] o

Overview Compare value for GPT1
Bit(s) Name Description
31:0 COMPARE!L Compare value of GPT1

Write new compare value will also clear the counter of GPT1.

A2140040 GPT2_CON GPT2 Control 00000000
Bit 31 30 | 29 | 28 27 26 25 | 24 | 23 | 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name S MoDE2 CLR2| EN2
Type RW RW WO | RW
Reset 0 o] o 0 0

Overview General control for GPT2
Bit(s) Name Description

6 SW_CG2 Stop GPT2's clock if this bit is enabled.
0O: Disable
1: Enable

5:4 MODE2 Operation mode of GPT2

00: ONE-SHOT mode
01: REPEAT mode
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Bit(s)

Name

Description

1

CLR2

EN2

10: FREERUN__ I mode
11: FREERUN mode
Clears the counter of GPT2to O

0: No effect
1: Clear

It takes 2~3 T GPT2_CK for CLR2 to clear the counter of GPT2.

Enables GPT2

0: Disable
1: Enable

It takes 2~3 T GPT2_CK for EN2 to enable/disable GPT2.

A2140044 GPT2_CLK

GPT2 Clock Setting 00000000

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name CLK2 CLKDIV2
Type RW RW
Reset 0 o] o] o] o
Overview Controls the clock source and division ratio of GPT clock
Bit(s) Name Description
4 CLK2 Sets up clock source of GPT2
0: System clock (13MHz)
1: RTC clock (32kHz)
3:0 CLKDIV2 Setting of GPT2 input clock frequency divider
0000: Clock source divided by 1
0001: Clock source divided by 2
0010: Clock source divided by 3
0011: Clock source divided by 4
0100: Clock source divided by 5
0101: Clock source divided by 6
0110: Clock source divided by 7
0111: Clock source divided by 8
1000: Clock source divided by 9
1001: Clock source divided by 10
1010: Clock source divided by 11
1011: Clock source divided by 12
1100: Clock source divided by 13
1101: Clock source divided by 16
1110: Clock source divided by 32
1111: Clock source divided by 64
A2140048 GPT2_IRQ_EN GPT IRQ Enabling 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name 'R,\?E
Type RW
Reset 0
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Overview Controls the enabling/disabling of GPT interrupt
Bit(s) Name Description
0 IRQEN Enables interrupt of GPT2
0: Disable interrupt of GPT2
1: Enable interrupt of GPT2
a214004c SFTZROST Gpr 1RQ status 00000000
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRQS
Name A
Type RO
Reset 0
Overview Shows the interrupt status of GPT1
Bit(s) Name Description
0 IRQSTA Interrupt status of GPT2
0: No interrupt is generated from GPT2
1: GPT2's interrupt is pending and waiting for service.
A2140050 EPTZ IRQ_AC GPT IRQ Acknowledgement 00000000
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRQA
Name CK
Type WO
Reset 0
Overview Acknowledges the GPT interrupt
Bit(s) Name Description
0 IRQACK Interrupt acknowledgement for GPT2

0: No effect
1: Associated interrupt request is acknowledged and should be relinquished.

A2140054 GPT2_COUNT GPT2 Counter 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name COUNTER2[31:16]

Type RO

Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name COUNTERZ2[15:0]

Type RO

Reset] o ] o | o 0] o 0 o] oJ o] ol]o 0 0 o] o] o
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Overview Timer count of GPT2
Bit(s) Name Description
31:0 COUNTER2 Timer counter of GPT2

GPT2_COMPA

A2140058 RE GPT2 Compare Value 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name COMPARE2[31:16]

Type RW

Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name COMPARE2[15:0]

Type RW

Reset] o J o J o]l ofJoJoJoJoJoJJoJoJoJoJJo]JoTlo

Overview Compare value for GPT2
Bit(s) Name Description
31:0 COMPARE2 Compare value of GPT2

Write new compare value will also clear the counter of GPT2.

A2140070 GPT3_CON GPT3 Control 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name S\g’gc MODE3 CLR3| EN3
Type RW RW WO | RW
Reset 0 0| o 0 0
Overview General control for GPT3
Bit(s) Name Description
6 SW_CG3 Stop GPT3's clock if this bit is enabled.
0: Disable
1: Enable
5:4 MODE3 Operation mode of GPT3
00: ONE-SHOT mode
01: REPEAT mode
10: FREERUN__ I mode
11: FREERUN mode
1 CLR3 Clears the counter of GPT3to O
0: No effect
1: Clear
It takes 2~3 T GPT3_CK for CLR3 to clear the counter of GPT3.
0 EN3 Enables GPT3
0: Disable
1: Enable

It takes 2~3 T GPT3_CK for EN3 to enable/disable GPT3.
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A2140074 GPT3_CLK GPT3 Clock Setting 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name CLK3 CLKDIV3
Type RW RW
Reset 0 0] o] o] o
Overview Controls the clock source and division ratio of GPT clock
Bit(s) Name Description
4 CLK3 Sets up clock source of GPT3
0: System clock (13MHz)
1: RTC clock (32kHz)
3:0 CLKDIV3 Setting of GPT3 input clock frequency divider
0000: Clock source divided by 1
0001: Clock source divided by 2
0010: Clock source divided by 3
0011: Clock source divided by 4
0100: Clock source divided by 5
0101: Clock source divided by 6
0110: Clock source divided by 7
0111: Clock source divided by 8
1000: Clock source divided by 9
1001: Clock source divided by 10
1010: Clock source divided by 11
1011: Clock source divided by 12
1100: Clock source divided by 13
1101: Clock source divided by 16
1110: Clock source divided by 32
1111: Clock source divided by 64
A2140078 GPT3_IRQ_EN GPT IRQ Enabling 00000000
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name 'R,\?E
Type RW
Reset 0
Overview Controls the enabling/disabling of GPT interrupt
Bit(s) Name Description
0 IRQEN Enables interrupt of GPT3

0: Disable interrupt of GPT3
1: Enable interrupt of GPT3
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GPT3_IRQ_ST

A214007C A GPT IRQ Status 00000000
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRQS
Name A
Type RO
Reset 0
Overview Shows the interrupt status of GPT1
Bit(s) Name Description
0 IRQSTA Interrupt status of GPT3
0: No interrupt is generated from GPT3
1: GPT3's interrupt is pending and waiting for service.
A2140080 EPTS IRQ_AC GPT IRQ Acknowledgement 00000000
Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Name
Type
Reset
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRQA
Name CK
Type WO
Reset 0
Overview Acknowledges the GPT interrupt
Bit(s) Name Description
0 IRQACK Interrupt acknowledgement for GPT3
0: No effect
1: Associated interrupt request is acknowledged and should be relinquished.
A2140084 GPT3_COUNT GPT3 Counter 00000000
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Name COUNTER3[31:16]
Type RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Name COUNTER3[15:0]
Type RO
Reset] o J o J] o] ofJoJoJoJoJoJJoJoJo]JoJJo]JoTlo
Overview Timer count of GPT3
Bit(s) Name Description
31:0 COUNTER3 Timer counter of GPT3
© 2015 - 2018 Airoha Technology Corp. Page 222 of 692

This document contains information that is proprietary to Airoha Technology Corp. (“Airoha”) and/o