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Chapter 1 System Overview

1.1 Address Mapping

RK3328 supports to boot from internal bootrom, which supports remap function by
software programming. Remap is controlled by SGRF_SOC_CON2[10]. When remap is set

to 1, the bootrom is mapped to address 0Xff080000 and internal memory is mapped to

address 0Xffff000O0.

FF19_0000

FF18_0000

FF17_0000

FF16_0000

FF15_0000

FF14_0000

FF13_0000

FF12_0000

FF11_0000

FF10_0000

FFOE_0000

FFOD_0000

FFOC_0000

FFOB_0000

FFOA_0000

FF09_0000

FF08_0000

FF07_0000

FF06_0000

FF05_0000

FF04_0000

FF03_0000

FF02_0000

FF01_0000

FF00_0000

0000_0000

12¢c3
(64K)
122
(64K)

12C1
(64K)

12C0
(64K)

PMU
(64K)

UART2
(64K)

UART1
(64K)

UARTO
(64K)

GRF
(64K)

Reserved
(128K)

SGRF
(64K)

DMAC_S
(64K)

EFUSE_S
(64K)

OTP_S
(64K)

INT_MEM
(64K)

BOOTROM
(64K)

Reserved
(64K)

CRYPTO
(64K)

TSP
(64K)

PDM
(64K)

SPDIF
(64K)

1252_2CH
(64K)

1251_8CH
(64K)

12S0_8CH
(64K)

DDR
(4GB-16MB)

1.2 System Boot

FF3B_0000

FF3A_0000

FF39_0000

FF38_0000

FF37_0000

FF36_0000

FF35_0000

FF34_0000

FF33_0000

FF30_0000

FF29_0000

FF28_0000

FF27_0000

FF26_0000

FF25_0000

FF24_0000

FF23_0000

FF22_0000

FF21_0000

FF20_0000

FF1F_0000

FF1E_0000

FF1D_0000

FF1C_0000

FF1B_0000

FF1A_0000

FF19_0000

IEP
(64K)

RGA
(64K)

vIP
(64K)

vop
(64K)

RKVDEC
(64K)

VPU
(64K)

H264 ENC
(64K)

H265 ENC
(64K)

GPU
(192K)

Reserved
(448K)

SARADC
(64K)

OTP_NS
(64K)

EFUSE_NS
(64K)

TSADC
(64K)

GPIO3
(64K)

GP102
(64K)

GPIO1
(64K)

GPIOO
(64K)

sim
(64K)

DMAC_NS
(64K)

DCF
(64K)

STIMER(2ch)
(64K)

TIMER(6ch)
(64K)

PWM
(64K)

WDT
(64K)

SPI
(64K)

FF70_0000

FF60_0000

FF5F_0000

FF5E_0000

FF5D_0000

FF5C_0000

FF58_0000

FF56_0000

FF55_0000

FF54_0000

FF53_0000

FF52_0000

FF51_0000

FF50_0000

FF48_0000

FF47_8000

FF47_0000

FF46_0000

FF45_0000

FF44_0000

FF43_0000

FF42_0000

FF41_0000

FF40_0000

FF3F_0000

FF3E_0000

FF3C_0000

FF3B_0000

USB3.0 0TG
(1mB)

SDMMC_EXT

(64K)

Reserved
(64K)

USB_HOST_OHCI
(64K)

USB_HOST_EHCI
(64K)

USB2_OTG
(256K)

Reserved
(128K)

GMAC1
(64K)

GMACO
(64K)

NANDC
(64K)

eMMC
(64K)

SDIO
(64K)

SDMMC
(64K)

Reserved
(512K)

USB3PHY_PIPE
(32K)

USB3PHY_UTMI
(32K)

USB3PHY_GRF
(64K)

USB2PHY_GRF
(64K)

CRU
(64K)

HDMI PHY
(64K)

VDAC PHY
(64K)

ACODEC PHY
(64K)

DDRPHY
(64K)

Reserved
(64K)

HDCP2.2
(64K)

HDMI CTRL
(128K)

HDCPMMU
(64K)

Fig. 1-1 RK3328 Address Mapping

FFFF_0000/
FF09_0000

FF08_0000

After_REMAP

Before_REMAP

FF09_0000 -
FFOS_OOOO/ -
FFFF_0000
FFFF_0000 Recerved
(64Kx125)
FF82_0000 GICa00
(64K)
FF81_0000 CA53_DBG
(64K)
FF80_0000 Reserved
(128K)
FF7E_0000
FIREWALL_CFG
(64K)
FF7D_0000
FIREWALL_DDR
(64K)
FF7C_0000
Reserved
(128K)
FF7A_0000
Reserved
(16K)
FF79_C000
- DDR GRF
(16K)
FF79_8000
DDR STDBY
(16K)
FF79_4000
DDR Monitor
(16K)
FF79_0000
- DDR_uPCTL
(64K)
FF78_0000 -
Service_VPU
(32K)
FF77_8000 Service_VENC
(32K)
FF77_0000 Service VIO
(64K)
FF76_0000
Service VDEC
(64K)
FF75_0000 Service SYS
(64K)
FF74_0000 N
- Service PERI
(64K)
FF73_0000 Service MSCH
(64K)
FF72_0000
Service GPU
(64K)
FF71_0000 =
- Service CORE
FF70_0000 (E3K)

RK3328 provides system boot from off-chip devices such as SDMMC card, eMMC memory,
serial nand or nor flash. When boot code is not ready in these devices, also provide system

Copyright 2017 @ FuZhou Rockchip Electronics Co., Ltd.
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code download into them by USB OTG interface. All of the boot code will be stored in
internal bootrom. The following is the whole boot procedure for boot code, which will be
stored in bootrom in advance.
The following features are supports.
® Support system boot from the following device:
B Serial Nor Flash, 1bit data width
B eMMC Interface, 8bits data with
B SDMMC Card, 4bits data with
® Support system code download by USB OTG
Following figure shows RK3328 boot procedure flow.

Cortex-A53 get first instruction from
address 0xffff0000,
romcode start to run

N
Check ID BLOCK from
external eMMC device

ID BLOCK correct?

No

A\ 4

=<
@
»

1.Read SDRAM initialization image code to internal SRAM
Check ID BLOCK from 2.Run boot code to do DDR initialization

external SPI Nor Flash 3.Transfer boot code to DDR

4.Run boot code

A A

Yes

ID BLOCK correct?

No

e

Check ID BLOCK from
external SPI Nand Flash

ID BLOCK correct? Yes

No

N

Check ID BLOCK from
external SDMMC card

ID BLOCK correct? Yes

No

n

Initialize USB port

1.Wait request for download DDR image code
2.Download DDR image code to internal SRAM
3.Run DDR image code oS,

>

4.Wait request for download loader image code 4 Boot or download end
5.Download loader image code to DDR

6.Run loader image

Copyright 2017 @ FuZhou Rockchip Electronics Co., Ltd.
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Fig. 1-2 RK3328 boot procedure flow

1.3 System Interrupt connection

RK3328 provides an general interrupt controller(GIC) for CPU, which has 128 SPI (shared

peripheral interrupts) interrupt sources and 3 PPI(Private peripheral interrupt) interrupt

source and separately generates one nIRQ and one nFIQ to CPU. The triggered type for

each interrupts is high level sensitive, not programmable. The detailed interrupt sources

connection is in the following table. For detailed GIC setting, please refer to Chapter 9.
Table 1-1 RK3328 Interrupt connection list

IRQ Type IRQ ID Source(spi) Polarity
32 (|bus_dmac_irq) High level
33 bus_dmac_irg_abort High level
34 dfi_alert_err_intr High level
35 upctl_awpoison_intr High level
36 sdmmc_ext_int High level
37 vop_intr_ddr High level
38 sdmmc_ext_dectn_in High level
39 rkvdec_m_dec_irq High level
40 upctl_arpoison_intr High level
41 vpu_xintdec_irq High level
42 sdmmc_ext_detectn_irq High level
43 vpu_mmu_irq High level

SPI
44 sdmmc_int High level
45 sdio_int High level
46 emmc_int High level
47 otp_int_ns High level
48 host0_ehci_int High level
49 host0_ohci_int High level
50 host0_arb_int High level
51 otp_int_s High level
52 ddrmon_int High level
53 gmac2phy_int High level
54 gmac2phy_pmt_int High level
55 otg_int High level

Copyright 2017 @ FuZhou Rockchip Electronics Co., Ltd. 15
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IRQ Type IRQ ID Source(spi) Polarity
56 gmaczio_int High level
57 gmac2io_pmt_int High level
58 i2s0_8ch_intr High level
59 i2s1_8ch_intr High level
60 i2s2_2ch_intr High level
61 spdif_8ch_intr High level
62 crypto_int High level
63 iep_intr High level
64 vop_intr High level
65 rga_intr High level
66 hdcp_intr High level
67 hdmi_intr High level
68 rki2cO_int High level
69 rki2cl_int High level
70 rki2c2_int High level
71 rki2c3_int High level
72 wdt_intr High level
73 stimer_intr0 High level
74 stimer_intrl High level
75 timer_intr0 High level
76 timer_intrl High level
77 timer_intr2 High level
78 timer_intr3 High level
79 timer_intr4 High level
80 timer_intr5 High level
81 spiO_intr High level
82 rkpwm_int High level
83 gpioO_intr High level
84 gpiol_intr High level
85 gpio2_intr High level

Copyright 2017 @ FuZhou Rockchip Electronics Co., Ltd.
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IRQ Type IRQ ID Source(spi) Polarity
86 gpio3_intr High level
87 uartO_intr High level
88 uartl_intr High level
89 uart2_intr High level
90 tsadc_int High level
91 usbphy_otg_bvalid_irq High level
92 usbphy_otg_id_irq High level
93 usbphy_otg_linestate_irq High level
94 usbphy_host_linestate_irq High level
95 sdmmc_detectn_irq High level
96 cif_intr High level
97 sdmmc_dectn_in_flt High level
98 usb3otg_host_legacy_smi_interrupt High level
99 usb3otg_int High level
100 usb3otg_host_sys_err High level
101 usb3otg_pme_generation High level
102 macphy_int High level
103 hdmi_intr_wakeup High level
104 tsp_int High level
105 sim_int High level
106 rkvdec_m_mmu_irqg High level
107 usb3phy_bvalid_irg High level
108 usb3phy_id_irq High level
109 usb3phy_linestate_irqg High level
110 usb3phy_rxdet_irq High level
111 efuse_int High level
112 saradc_int High level
113 tsp_int_mmu High level
114 pdm_int High level
115 hdmiphy_irq High level

Copyright 2017 @ FuZhou Rockchip Electronics Co., Ltd.
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IRQ Type IRQ ID Source(spi) Polarity
116 dcf_done_int High level
117 dcf_error_int High level
118 pmu_int High level
119 irg_gpu_gpmmu High level
120 irg_gpu_pp0 High level
121 irg_gpu_ppmmu0 High level
122 irg_gpu_gp High level
123 irg_gpu_pp1l High level
124 irg_gpu_ppmmul High level
125 irg_gpu_pp High level
126 irg_gpu_pmu High level
127 rkvenc_h265_int High level
128 rkvenc_h265_mmu_int High level
129 rkvenc_h264_enc_int High level
130 rkvenc_h264_mmu_int High level
131 Reserved High level
132 npmuirq[0] High level
133 npmuirq[1] High level
134 npmuirq[2] High level
135 npmuirq[3] High level
136 nvcpumntirg[0] High level
137 nvcpumntirg[1] High level
138 nvcpumntirq[2] High level
139 nvcpumntirq[3] High level
140 ncommirq[0] High level
141 ncommirqg[1] High level
142 ncommirq[2] High level
143 ncommirq[3] High level
144 naxierrirq High level
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1.4 System DMA hardware request connection

RK3328 provides one DMA controller inside the system. The trigger type for each of them

is high level, not programmable. For detailed descriptions of DMAC, please refer to

Chapter 8.

Copyright 2017 @ FuZhou Rockchip Electronics Co., Ltd.

Table 1-2 RK3328 DMAC Hardware request connection list

Req Number Source Polarity
0 1252 _2ch tx High level
1 1252 _2ch rx High level
2 Uart0 tx High level
3 Uart0 rx High level
4 Uartl tx High level
5 Uartl rx High level
6 Uart2 tx High level
7 Uart2 rx High level
8 SPI tx High level
9 SPI rx High level
10 SPDIF High level
11 I1250_8ch tx High level
12 12S50_8ch rx High level
13 pwm_tx High level
14 1251 _8ch_tx High level
15 1251 8ch_rx High level
16 pdm High level
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Chapter 2 Clock & Reset Unit (CRU)

2.1 Overview

The CRU is an APB slave module that is designed for generating all of the internal and
system clocks, resets of chip. CRU generates system clocks from PLL output clock or
external clock source, and generates system reset from external power-on-reset, watchdog
timer reset or software reset.

CRU supports the following features:

Compliance to the AMBA APB interface

Embedded 5 PLLs

Flexible selection of clock source

Supports the respective gating of all clocks

® Supports the respective software reset of all modules

2.2 Block Diagram

CRU comprises with:

® PLL

® Register configuration unit
® Clock generate unit

® Reset generate unit

apb_cru(CRU clk_gen(CGU) Control
Register Signal
APB Groups)

Interface l
Clock &

PLL rst_gen(RGU) Reset

Fig. 2-1 CRU Block Diagram

2.3 System Reset Solution

The following diagram shows reset architecture.
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NPOR = sysrstn chiprstn
Ilittcer: chiprst counter rstn_ip rstn_pre
e Il rstn counter >

soc_wdt_rstn

sync
soc_tsadc_rstn logic
e

rstn_pre

~xxx_softrstn_req
—> resetn_xxx

I syi¢ | - @0 4
glb_srstn_1 logic

glb_srstn_2
—

Fig. 2-2 Reset Architecture Diagram
Reset source of each reset signal includes hardware reset(NPOR), SoC watch dog
reset(soc_wdt_rstn), SoC tsadc reset(soc_tsadc_rstn), software reset
request(xxx_softrstn_req), global software resetl(glb_srstn_1), global software
reset2(glb_srstn_2).
The *xxx’ of resetn_xxx and xxx_softrstn_req is the module name.
soc_wdt_rstn is the reset from watch-dog IP in the SoC.
glb_srstn_1 and glb_srstn_2 are the global software reset by programming CRU register.
When writing register CRU_GLB_SRST_FST_VALUE as 0xfdb9, glb_srstn_1 will be asserted,
and when writing register CRU_GLB_SRST_SND_VALUE as Oxeca8, glb_srstn_2 will be
asserted. The two software resets will be self-cleared by hardware. glb_srstn_1 will reset
the all logic, and glb_srstn_2 will reset the all logic except GRF and all GPIOs.

2.4 Function Description

There are 5 PLLs in the chip: ARM PLL, NEW PLL, DDR PLL, CODEC PLL and GENERAL PLL,
and it supports only one crystal oscillator: 24MHz. Each PLL can only receive 24MHz
oscillator.

These 5 PLLs all can be set to slow mode or deep slow mode, directly output selectable
24MHz. When power on or changing PLL setting, we must force PLL into slow mode to
ensure output stable clock.

To maximize the flexibility, some of clocks can select divider source from 5 PLLs. (Note: It's
recommended to use NEW PLL instead of ARM PLL as arm clock source, because NEW PLL
is near to ARM. And it’s jitter is better than ARM PLL).

To provide some specific frequency, another solution is integrated: fractional divider. In
order to guarantee the performance for divided clock, there is some usage limit, we can
only get low frequency and divider factor must be larger than 20.

All clocks can be software gated and all resets can be software generated.

2.5 PLL Introduction

2.5.1 Overview

The chip uses 3.2GHz PLL for all the PLLs. The 3.2GHz PLL is a general purpose, high-
performance PLL-based clock generator. The PLL is a multi-function, general purpose
frequency synthesizer. Ultra-wide input and output ranges along with best-in-class jitter
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performance allow the PLL to be used for almost any clocking application. With excellent

supply noise immunity, the PLL is ideal for use in noisy mixed signal SoC environments. By

combining ultra-low jitter output clocks into a low power, low area, widely programmable

design, we can greatly simplify an SoC by enabling a single macro to be used for all

clocking applications in the system.

3.2GHz PLL supports the following features:

® Input frequency range: 1MHz to 800MHz (Integer Mode) and 10MHz to 800MHz
(Fractional Mode)

® Output Frequency Range: 16MHz to 3.2GHz

® 24 bit fractional accuracy, and fractional mode jitter performance to nearly match
integer mode performance.

® 4:1 VCO frequency range allows PLL to be optimized for minimum jitter or minimum
power.

® Isolated analog supply (1.8V) allows for excellent supply rejection in noisy SoC
applications.

® Lock Detect Signal indicates when frequency lock has been achieved.

2.5.2 Block diagram

VDDHYV (10 Voitage)
VDDPOST (Core Voltage)
VDDREF (Core Voltage) |7 Lock Detect

L-;-‘I—Ei PFD

REFDIV 5'bjL

LOCK

FOUTWCO

FREF

FOUTPOSTDIV

=7 +1-7 a
3b 3b ¥ BYPASS
POSTDIV1  POSTDIV2

Feedback Divide FOUTIPHD
||+ 16-3200 Integer L+ 2 (4-phase) FOUTTEATED
+20-320 Fractional

: FOUT2
12'b )( E

FOUT3
FBDIV 12'b ] AZ N bit _E
— T 0-0.999999940395 E’/- FOUT4

CLKSSCG

Fig. 2-3 PLL Block Diagram
How to calculate the PLL
The Fractional PLL output frequency can be calculated using some simple formulas. These
formulas also embedded within the Fractional PLL Verilog model:
If DSMPD = 1 (DSM is disabled, "integer mode")
FOUTVCO = FREF / REFDIV * FBDIV
FOUTPOSTDIV = FOUTVCO / POSTDIV1 / POSTDIV2
If DSMPD = 0 (DSM is enabled, "fractional mode")
FOUTVCO = FREF / REFDIV * (FBDIV + FRAC / 224)
FOUTPOSTDIV = FOUTVCO / POSTDIV1 / POSTDIV2
Where:
FOUTVCO = Fractional PLL non-divided output frequency
FOUTPOSTDIV = Fractional PLL divided output frequency (output of second post divider)
FREF = Fractional PLL input reference frequency
REFDIV = Fractional PLL input reference clock divider
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FVCO = Frequency of internal VCO

FBDIV = Integer value programmed into feedback divide

FRAC = Fractional value programmed into DSM

Changing the PLL Programming

In most cases the PLL programming can be changed on-the-fly and the PLL will simply slew

to the new frequency. However, certain changes have the potential to cause glitches on the

PLL output clocks. These changes include:

® Switching into or out of BYPASS mode may cause a glitch on FOUTPOSTDIV

® Changing POSTDIV1 or POSTDIV2 may cause a short pulse with width equal to as little
as one VCO period on FOUTPOSTDIV

® Changing POSTDIV could cause a shortened pulse on FOUT1PH* or FOUT2/3/4

® Asserting PD or FOUTPOSTDIVPD may cause a glitch on FOUTPOSTDIV

2.6 Register Description

2.6.1 Internal Address Mapping

Slave address can be divided into different length for different usage, which is shown as
follows.

2.6.2 Registers Summary

Name Offset Size | Reset Value Description
CRU_APLL_CONO 0x0000 W 0x00003064 APLL configuration registerQ
CRU_APLL_CON1 0x0004 w 0x00001041 APLL configuration registerl
CRU_APLL_CON2 0x0008 W 0x00000001 APLL configuration register2
CRU_APLL_CON3 0x000c W 0x00000007 APLL configuration register3
CRU_APLL_CON4 0x0010 W 0x00007f00 APLL configuration register4
CRU_DPLL_CONO 0x0020 W 0x00001096 DPLL configuration registerO
CRU_DPLL_CON1 0x0024 W 0x00001042 DPLL configuration registerl
CRU_DPLL_CON2 0x0028 w 0x00000001 DPLL configuration register2
CRU_DPLL_CON3 0x002c W 0x00000007 DPLL configuration register3
CRU_DPLL_CON4 0x0030 W 0x00007f00 DPLL configuration register4
CRU_CPLL_CONO 0x0040 W 0x000020c8 CPLL configuration registerQ
CRU_CPLL_CON1 0x0044 % 0x00001043 CPLL configuration registerl
CRU_CPLL_CON2 0x0048 w 0x00000001 |CPLL configuration register2
CRU_CPLL_CON3 0x004c W 0x00000007 CPLL configuration register3
CRU_CPLL_CON4 0x0050 w 0x00007f00 CPLL configuration register4
CRU_GPLL_CONO 0x0060 w 0x00001051 |GPLL configuration register0

Copyright 2017 @ FuZhou Rockchip Electronics Co., Ltd.
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Name Offset Size | Reset Value Description
CRU_GPLL_CON1 0x0064 W 0x00000042 GPLL configuration registerl
CRU_GPLL_CON2 0x0068 W 0x00eb84f8 GPLL configuration register2
CRU_GPLL_CON3 0x006c¢c W 0x00000007 GPLL configuration register3
CRU_GPLL_CON4 0x0070 W 0x00007f00 GPLL configuration register4
CRU_CRU_MODE 0x0080 W 0x00000000 |CRU_MODE
CRU_CRU_MISC 0x0084 W 0x0000a000 CRU_MISC
CRU_CRU_GLB_CNT_TH 0x0090 W 0x3a980064 CRU_GLB_CNT_TH
CRU_GLB_RST_ST 0x0094 w 0x00000000 |GLB_RST_ST
CRU_GLB_SRST_SND_VALUE |0x0098 W 0x00000000 GLB_SRST_SND_VALUE
CRU_GLB_SRST_FST_VALUE |0x009c w 0x00000000 |GLB_SRST_FST_VALUE
CRU_NPLL_CONO 0x00a0 W 0x00003064 NPLL configuration register0
CRU_NPLL_CON1 0x00a4 W 0x00001041 NPLL configuration registerl
CRU_NPLL_CON2 0x00a8 w 0x00000001 NPLL configuration register2
CRU_NPLL_CON3 0x00ac W 0x00000007 NPLL configuration register3
CRU_NPLL_CON4 0x00b0 w 0x00007f00 NPLL configuration register4
CRU_CLKSEL_CONO 0x0100 w 0x00000300 Internal clock select and divide registerQ
CRU_CLKSEL_CON1 0x0104 w 0x00001113 Internal clock select and divide registerl
CRU_CLKSEL_CON2 0x0108 w 0x00000003 Internal clock select and divide register2
CRU_CLKSEL_CON3 0x010c w 0x00000000 Internal clock select and divide register3
CRU_CLKSEL_CON4 0x0110 w 0x00000780 Internal clock select and divide register4
CRU_CLKSEL_CON5 0x0114 w 0x00008000 Internal clock select and divide register5
CRU_CLKSEL_CON6 0x0118 w 0x0000000f Internal clock select and divide register6
CRU_CLKSEL_CON7 0x011c W 0x0bb8eab0 Internal clock select and divide register?7
CRU_CLKSEL_CONS8 0x0120 W 0x0000000f Internal clock select and divide register8
CRU_CLKSEL_CON9 0x0124 W 0x0bb8ea60 Internal clock select and divide register9
CRU_CLKSEL_CON10 0x0128 W 0x0000000f Internal clock select and divide register10
CRU_CLKSEL_CON11 0x012c W 0x0bb8ea6b0 Internal clock select and divide registerll
CRU_CLKSEL_CON12 0x0130 W 0x0000000f Internal clock select and divide register12
CRU_CLKSEL_CON13 0x0134 W 0x0bb8eab0 Internal clock select and divide register13
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Name Offset Size | Reset Value Description
CRU_CLKSEL_CON14 0x0138 w 0x00000007 Internal clock select and divide register14
CRU_CLKSEL_CON15 0x013c¢ W 0x0bb8eab0 Internal clock select and divide registerl5
CRU_CLKSEL_CON16 0x0140 w 0x00000007 Internal clock select and divide register16
CRU_CLKSEL_CON17 0x0144 w 0x0bb8eab0 Internal clock select and divide register17
CRU_CLKSEL_CON18 0x0148 w 0x00000007 Internal clock select and divide register18
CRU_CLKSEL_CON19 0x014c w 0x0bb8eab0 Internal clock select and divide register19
CRU_CLKSEL_CON20 0x0150 w 0x00008f04 Internal clock select and divide register20
CRU_CLKSEL_CON21 0x0154 W 0x00000400 Internal clock select and divide register21
CRU_CLKSEL_CON22 0x0158 w 0x000001e0 Internal clock select and divide register22
CRU_CLKSEL_CON23 0x015c¢ w 0x000001e0 Internal clock select and divide register23
CRU_CLKSEL_CON24 0x0160 w 0x00000707 Internal clock select and divide register24
CRU_CLKSEL_CON25 0x0164 w 0x00000242 Internal clock select and divide register25
CRU_CLKSEL_CON26 0x0168 w 0x0000000f Internal clock select and divide register26
CRU_CLKSEL_CON27 0x016c w 0x00000705 Internal clock select and divide register27
CRU_CLKSEL_CON28 0x0170 w 0x00000042 Internal clock select and divide register28
CRU_CLKSEL_CON29 0x0174 w 0x00000022 Internal clock select and divide register29
CRU_CLKSEL_CON30 0x0178 w 0x00000003 Internal clock select and divide register30
CRU_CLKSEL_CON31 0x017c¢ w 0x00000001 Internal clock select and divide register31
CRU_CLKSEL_CON32 0x0180 w 0x00000001 Internal clock select and divide register32
CRU_CLKSEL_CON33 0x0184 w 0x0000030b Internal clock select and divide register33
CRU_CLKSEL_CON34 0x0188 w 0x00000707 Internal clock select and divide register34
CRU_CLKSEL_CON35 0x018c w 0x00000707 Internal clock select and divide register35
CRU_CLKSEL_CON36 0x0190 W 0x00004242 Internal clock select and divide register36
CRU_CLKSEL_CON37 0x0194 W 0x00000242 Internal clock select and divide register37
CRU_CLKSEL_CON38 0x0198 w 0x0000c2dc Internal clock select and divide register38
CRU_CLKSEL_CON39 0x019c W 0x00000001 Internal clock select and divide register39
CRU_CLKSEL_CON40 0x01a0 w 0x00003113 Internal clock select and divide register40
CRU_CLKSEL_CON41 0x01a4 W 0x0bb8ea6b0 Internal clock select and divide register41
CRU_CLKSEL_CON42 0x01a8 W 0x00000013 Internal clock select and divide register42
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CRU_CLKSEL_CON43 0x01ac w 0x00000003 Internal clock select and divide register43
CRU_CLKSEL_CON44 0x01b0 W 0x00000042 Internal clock select and divide register44
CRU_CLKSEL_CON45 0x01b4 w 0x0000001f Internal clock select and divide register45
CRU_CLKSEL_CON46 0x01b8 w 0x00000000 Internal clock select and divide register46
CRU_CLKSEL_CON47 0x01bc W 0x00000000 Internal clock select and divide register47
CRU_CLKSEL_CON48 0x01c0 w 0x00004201 Internal clock select and divide register48
CRU_CLKSEL_CON49 0x01c4 w 0x00000042 Internal clock select and divide register49
CRU_CLKSEL_CON50 0x01c8 w 0x00000042 Internal clock select and divide register50
CRU_CLKSEL_CONS51 0x01cc w 0x00000203 Internal clock select and divide register51
CRU_CLKSEL_CON52 0x01d0 w 0x0000021e Internal clock select and divide register52
CRU_CLKGATE_CONO 0x0200 W 0x00000000 Internal clock gating registerQ
CRU_CLKGATE_CON1 0x0204 W 0x00000000 Internal clock gating registerl
CRU_CLKGATE_CON2 0x0208 w 0x00000000 Internal clock gating register2
CRU_CLKGATE_CON3 0x020c W 0x00000000 Internal clock gating register3
CRU_CLKGATE_CON4 0x0210 w 0x00000000 Internal clock gating register4
CRU_CLKGATE_CON5S 0x0214 w 0x00000000 Internal clock gating register5
CRU_CLKGATE_CON6 0x0218 W 0x00000000 Internal clock gating register6
CRU_CLKGATE_CON7 0x021c w 0x00000000 Internal clock gating register?7
CRU_CLKGATE_CONS8 0x0220 W 0x00000000 Internal clock gating register8
CRU_CLKGATE_CON9 0x0224 W 0x00000000 Internal clock gating register9
CRU_CLKGATE_CON10 0x0228 w 0x00000000 Internal clock gating register10
CRU_CLKGATE_CON11 0x022c W 0x00000000 Internal clock gating registerl1l
CRU_CLKGATE_CON12 0x0230 W 0x00000000 Internal clock gating register12
CRU_CLKGATE_CON13 0x0234 W 0x00000000 Internal clock gating register13
CRU_CLKGATE_CON14 0x0238 W 0x00000000 Internal clock gating register14
CRU_CLKGATE_CON15 0x023c W 0x00000000 Internal clock gating register15
CRU_CLKGATE_CON16 0x0240 W 0x00000000 Internal clock gating register16
CRU_CLKGATE_CON17 0x0244 W 0x00000000 Internal clock gating register1l?7
CRU_CLKGATE_CON18 0x0248 W 0x00000000 Internal clock gating register18
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CRU_CLKGATE_CON19 0x024c w 0x00000000 Internal clock gating register19
CRU_CLKGATE_CON20 0x0250 W 0x00000000 Internal clock gating register20
CRU_CLKGATE_CON21 0x0254 w 0x00000000 Internal clock gating register21
CRU_CLKGATE_CON22 0x0258 w 0x00000000 Internal clock gating register22
CRU_CLKGATE_CONZ23 0x025c¢ w 0x00000000 Internal clock gating register23
CRU_CLKGATE_CON24 0x0260 w 0x00000000 Internal clock gating register24
CRU_CLKGATE_CON25 0x0264 w 0x00000000 Internal clock gating register25
CRU_CLKGATE_CON26 0x0268 w 0x00000000 Internal clock gating register26
CRU_CLKGATE_CON27 0x026¢ W 0x00000000 Internal clock gating register27
CRU_CLKGATE_CON28 0x0270 w 0x00000000 Internal clock gating register28
CRU_SSGTBLO_3 0x0280 w 0x00000000 SSMOD external wave table register0
CRU_SSGTBL4 7 0x0284 w 0x00000000 SSMOD external wave table registerl
CRU_SSGTBL8_11 0x0288 w 0x00000000 SSMOD external wave table register2
CRU_SSGTBL12_ 15 0x028c w 0x00000000 SSMOD external wave table register3
CRU_SSGTBL16_19 0x0290 w 0x00000000 SSMOD external wave table register4
CRU_SSGTBL20_23 0x0294 w 0x00000000 SSMOD external wave table register5
CRU_SSGTBL24_ 27 0x0298 w 0x00000000 SSMOD external wave table register6
CRU_SSGTBL28_31 0x029c¢ w 0x00000000 SSMOD external wave table register7
CRU_SSGTBL32_35 0x02a0 w 0x00000000 SSMOD external wave table register8
CRU_SSGTBL36_39 0x02a4 w 0x00000000 SSMOD external wave table register9
CRU_SSGTBL40_43 0x02a8 w 0x00000000 SSMOD external wave table register10
CRU_SSGTBL44 47 0x02ac w 0x00000000 SSMOD external wave table registerll
CRU_SSGTBL48_51 0x02b0 W 0x00000000 SSMOD external wave table register12
CRU_SSGTBL52_55 0x02b4 W 0x00000000 SSMOD external wave table register13
CRU_SSGTBL56_59 0x02b8 W 0x00000000 SSMOD external wave table register14
CRU_SSGTBL60_63 0x02bc W 0x00000000 SSMOD external wave table register1l5
CRU_SSGTBL64_67 0x02c0 w 0x00000000 SSMOD external wave table register16
CRU_SSGTBL68_71 0x02c4 W 0x00000000 SSMOD external wave table registerl7
CRU_SSGTBL72_75 0x02c8 W 0x00000000 SSMOD external wave table register18
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CRU_SSGTBL76_79 0x02cc w 0x00000000 SSMOD external wave table register19
CRU_SSGTBL80_83 0x02d0 W 0x00000000 SSMOD external wave table register20
CRU_SSGTBL84_87 0x02d4 w 0x00000000 SSMOD external wave table register21
CRU_SSGTBL88 91 0x02d8 w 0x00000000 SSMOD external wave table register22
CRU_SSGTBL92_95 0x02dc w 0x00000000 SSMOD external wave table register23
CRU_SSGTBL96_99 0x02e0 w 0x00000000 SSMOD external wave table register24
CRU_SSGTBL100_103 0x02e4 w 0x00000000 SSMOD external wave table register25
CRU_SSGTBL104_107 0x02e8 w 0x00000000 SSMOD external wave table register26
CRU_SSGTBL108 111 0x02ec w 0x00000000 SSMOD external wave table register27
CRU_SSGTBL112_115 0x02f0 w 0x00000000 SSMOD external wave table register28
CRU_SSGTBL116_119 0x02f4 w 0x00000000 SSMOD external wave table register29
CRU_SSGTBL120 123 0x02f8 w 0x00000000 SSMOD external wave table register30
CRU_SSGTBL124_127 0x02fc w 0x00000000 SSMOD external wave table register31
CRU_SOFTRST_CONO 0x0300 w 0x00000000 Internal software reset control registerQ
CRU_SOFTRST_CON1 0x0304 w 0x00000000 Internal software reset control registerl
CRU_SOFTRST_CONZ2 0x0308 w 0x00000000 Internal software reset control register2
CRU_SOFTRST_CON3 0x030c w 0x00000000 Internal software reset control register3
CRU_SOFTRST_CON4 0x0310 w 0x00000000 Internal software reset control register4
CRU_SOFTRST_CON5 0x0314 w 0x00000000 Internal software reset control register5
CRU_SOFTRST_CONG6 0x0318 w 0x00000000 Internal software reset control register6
CRU_SOFTRST_CON7 0x031c w 0x00000000 Internal software reset control register7
CRU_SOFTRST_CONS8 0x0320 w 0x00000000 Internal software reset control register8
CRU_SOFTRST_CON9 0x0324 W 0x00000000 Internal software reset control register9
CRU_SOFTRST_CON10 0x0328 W 0x00000000 Internal software reset control register10
CRU_SOFTRST_CON11 0x032c W 0x00000000 Internal software reset control registeril
CRU_CRU_SDMMC_CONO 0x0380 w 0x00000004 |sdmmc control0
CRU_CRU_SDMMC_CON1 0x0384 W 0x00000000 sdmmc controll
CRU_CRU_SDIO_CONO 0x0388 W 0x00000004 |SDIO control0
CRU_CRU_SDIO_CON1 0x038c w 0x00000000 |SDIO controll
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CRU_CRU_EMMC_CONO 0x0390 w 0x00000004 |EMMC control0
CRU_CRU_EMMC_CON1 0x0394 w 0x00000000 (EMMC controll
CRU_CRU_SDMMC_EXT_CONO |0x0398 w 0x00000004 [SDMMC_EXT control0
CRU_CRU_SDMMC_EXT_CON1 |0x039c w 0x00000000 |[SDMMC_EXT controll

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access

2.6.3 Detail Register Description

CRU_APLL_CONO
Address: Operational Base + offset (0x0000)
APLL configuration registerQ

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

bypass

PLL Bypass. FREF bypasses PLL to FOUTPOSTDIV
1'b0: no bypass
1'b1: bypass

14:12

RW

0x3

postdivl
First Post Divide Value
(1-7)

11:0

RW

0x064

fbdiv

Feedback Divide Value

"Valid divider settings are:
[16, 3200] in integer mode
[20, 320] in fractional mode
Tips: no plus one operation

CRU_APLL_CON1
Address: Operational Base + offset (0x0004)
APLL configuration registerl

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
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Bit |Attr| Reset Value Description

plipdsel
PLL global power down source selection

15 RW |0x0 "If plipdsel == 1, PLL can be power down only by pllpd1,

is changed or pllpdO is asserted.

plipdl

PLL global power down request
1'b0: no power down
1'b2: power down

14 RW [0x0

plipd0

PLL global power down request
1'b0: no power down
1'b1: power down

13 RW |0x0

dsmpd
12 RW |0x1 PLL delta sigma modulator enable
" 1'b0: modulator is enable, 1'b1: modulator is disabled
11 RO |0x0 reserved
pll_lock
PLL lock status
10 RO |0x0 1'b0: unlock
1'b1: lock
9 RO |0x0 reserved
postdiv2
8:6 |RW |0x1 Second Post Divide Value
(1-7)
refdiv
5:0 [RW |0x01 Reference Clock Divide Value
(1-63)

CRU_APLL_CON2
Address: Operational Base + offset (0x0008)
APLL configuration register2

Bit |Attr| Reset Value Description

31:28|RO [0x0 reserved

fout4dphasepd

27 RW [0x0
1'b0: no power down

1'bl: power down

foutvcopd

Power down buffered VCO clock
1'b0: no power down
1'bl: power down

26 RW [0x0
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Bit |Attr| Reset Value Description
foutpostdivpd
55 RW lox0 Power down all outputs except for buffered VCO clock
1'b0: no power down
1'b1: power down
dacpd
4 RW |0x0 Power down quantization noise cancellation DAC
1'b0: no power down
1'b1: power down
fracdiv
23:0 |RW |0x000001 Fractional part of feedback divide
(fraction = FRAC/2/724)

CRU_APLL_CON3
Address: Operational Base + offset (0x000c)
APLL configuration register3

Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13|RO

0x0

reserved

12:8 |WO

0x00

ssmod_spread
spread amplitude
% = 0.1 * SPREAD[4:0]

7:4 |WO

0x0

ssmod_divval
Divider required to set the modulation frequency
Divider required to set the modulation frequency

0x0

ssmod_downspread

Selects center spread or downs pread
1'b0: down spread
1'b1: center spread

Ox1

ssmod_reset

Reset modulator state
1'b0: no reset
1'b1: reset

Ox1

ssmod_disable_sscg
Bypass SSMOD by module
1'b0: no bypass
1'b1: bypass

Ox1

ssmod_bp

Bypass SSMOD by integration
1'b0: no bypass
1'b1: bypass
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CRU_APLL_CON4
Address: Operational Base + offset (0x0010)
APLL configuration register4

Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:8 (WO

Ox7f

ssmod_ext_maxaddr
External wave table data inputs
(0-255)

7:1 |RO

0x0

reserved

0x0

ssmod_sel_ext _wave

select external wave
1'b0: no select ext_wave
1'bl: select ext_wave

CRU_DPLL_CONO
Address: Operational Base + offset (0x0020)
DPLL configuration registerQ

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
bypass
15 RW loxo PLL Bypass. FREF bypasses PLL to FOUTPOSTDIV
1'b0: no bypass
1'b1: bypass
postdivl
14:12|RW |[0x1 First Post Divide Value
(1-7)
fbdiv
Feedback Divide Value
) "Valid divider settings are:
11:0 |RW 10x096 [16, 3200] in integer mode
[20, 320] in fractional mode
Tips: no plus one operation

CRU_DPLL_CON1
Address: Operational Base + offset (0x0024)
DPLL configuration registerl
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Bit |Attr| Reset Value Description

write_mask

31:16|/WO |0x0000 write mask bits

pllpdsel
PLL global power down source selection

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15 RW |0x0 "If plipdsel == 1, PLL can be power down only by pllpd1,

is changed or pllpdO is asserted.

plipd1

PLL global power down request
1'b0: no power down
1'b2: power down

14 RW [0x0

plipd0

PLL global power down request
1'b0: no power down
1'bl: power down

13 RW [0x0

dsmpd
12 RW |0x1 PLL delta sigma modulator enable
" 1'b0: modulator is enable, 1'b1: modulator is disabled
11 RO |0x0 reserved
pll_lock
PLL lock status
10 RO |0x0 1'b0: unlock
1'b1: lock
9 RO |0x0 reserved
postdiv2
8:6 |RW |0x1 Second Post Divide Value
(1-7)
refdiv
5:0 [RW |0x02 Reference Clock Divide Value
(1-63)

CRU_DPLL_CON2
Address: Operational Base + offset (0x0028)
DPLL configuration register2

Bit |Attr| Reset Value Description

31:28|RO [0x0 reserved

foutdphasepd

27 RW [0x0
1'b0: no power down

1'bl: power down
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Bit |Attr

Reset Value

Description

26 RW

0x0

foutvcopd

Power down buffered VCO clock
1'b0: no power down
1'b1: power down

25 RW

0x0

foutpostdivpd

Power down all outputs except for buffered VCO clock
1'b0: no power down
1'b1: power down

24 RW

0x0

dacpd

Power down quantization noise cancellation DAC
1'b0: no power down
1'b1: power down

23:0 [RW

0x000001

fracdiv
Fractional part of feedback divide
(fraction = FRAC/2724)

CRU_DPLL_CON3
Address: Operational Base + offset (0x002c)
DPLL configuration register3

Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13|RO

0x0

reserved

12:8 |WO

0x00

ssmod_spread
spread amplitude
% = 0.1 * SPREAD[4:0]

7:4 |WO

0x0

ssmod_divval
Divider required to set the modulation frequency
Divider required to set the modulation frequency

0x0

ssmod_downspread

Selects center spread or downs pread
1'b0: down spread
1'b1: center spread

Ox1

ssmod_reset

Reset modulator state
1'b0: no reset
1'b1: reset

Ox1

ssmod_disable_sscg
Bypass SSMOD by module
1'b0: no bypass
1'b1: bypass
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Bit

Attr

Reset Value

Description

WO

Ox1

ssmod_bp

Bypass SSMOD by integration
1'b0: no bypass
1'b1l: bypass

CRU_DPLL_CON4
Address: Operational Base + offset (0x0030)
DPLL configuration register4

Bit |Attr| Reset Value Description

write_mask
write mask bits

31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
ssmod_ext_maxaddr

15:8 (WO |0x7f External wave table data inputs
(0-255)

7:1 |RO |0x0 reserved
ssmod_sel_ext _wave

0 Wo loxo select external wave

1'b0: no select ext_wave
1'bl: select ext_wave

CRU_CPLL_CONO
Address: Operational Base + offset (0x0040)
CPLL configuration register0

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

bypass

PLL Bypass. FREF bypasses PLL to FOUTPOSTDIV
1'b0: no bypass
1'b1: bypass

14:12

RW

0x2

postdivl
First Post Divide Value
(1-7)

11:0

RW

0x0c8

fbdiv

Feedback Divide Value

"Valid divider settings are:
[16, 3200] in integer mode
[20, 320] in fractional mode
Tips: no plus one operation
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CRU_CPLL_CON1
Address: Operational Base + offset (0x0044)
CPLL configuration registerl

Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15 RW

0x0

plipdsel

PLL global power down source selection

"If plipdsel == 1, PLL can be power down only by pllpd1,
otherwise pll is power down when any one of refdiv/fbdiv/fracdiv
is changed or pllpdO is asserted.

14 RW

0x0

plipd1

PLL global power down request
1'b0: no power down
1'b2: power down

13 RW

0x0

plipd0

PLL global power down request
1'b0: no power down
1'bl: power down

12 RW

Ox1

dsmpd
PLL delta sigma modulator enable
" 1'b0: modulator is enable, 1'b1l: modulator is disabled

11 RO

0x0

reserved

10 RO

0x0

pll_lock

PLL lock status
1'b0: unlock
1'b1: lock

0x0

reserved

8:6 RW

0Ox1

postdiv2
Second Post Divide Value
(1-7)

5:0 RW

0x03

refdiv
Reference Clock Divide Value
(1-63)

CRU_CPLL_CON2
Address: Operational Base + offset (0x0048)
CPLL configuration register2

Bit |Attr

Reset Value

Description

31:28|RO

0x0

reserved
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Bit |Attr

Reset Value

Description

27 RW

0x0

foutdphasepd

"Power down 4-phase clocks and 2X, 3X, 4X clocks
1'b0: no power down
1'b1: power down

26 RW

0x0

foutvcopd

Power down buffered VCO clock
1'b0: no power down
1'b1: power down

25 RW

0x0

foutpostdivpd

Power down all outputs except for buffered VCO clock
1'b0: no power down
1'b1: power down

24 RW

0x0

dacpd

Power down quantization noise cancellation DAC
1'b0: no power down
1'bl: power down

23:0 |[RW

0x000001

fracdiv
Fractional part of feedback divide
(fraction = FRAC/2/724)

CRU_CPLL_CON3
Address: Operational Base + offset (0x004c)
CPLL configuration register3

Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13|RO

0x0

reserved

12:8 |WO

0x00

ssmod_spread
spread amplitude
% = 0.1 * SPREAD[4:0]

7:4 |WO

0x0

ssmod_divval
Divider required to set the modulation frequency
Divider required to set the modulation frequency

0x0

ssmod_downspread

Selects center spread or downs pread
1'b0: down spread
1'b1: center spread

Ox1

ssmod_reset

Reset modulator state
1'b0: no reset
1'b1: reset
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Bit |Attr

Reset Value

Description

1 WO

Ox1

ssmod_disable_sscg
Bypass SSMOD by module
1'b0: no bypass
1'b1l: bypass

WO

Ox1

ssmod_bp

Bypass SSMOD by integration
1'b0: no bypass
1'b1l: bypass

CRU_CPLL_CON4
Address: Operational Base + offset (0x0050)
CPLL configuration register4

Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:8 |WO

Ox7f

ssmod_ext_maxaddr
External wave table data inputs
(0-255)

7:1 |RO

0x0

reserved

WO

0x0

ssmod_sel_ext_wave

select external wave
1'b0: no select ext_wave
1'bl: select ext_wave

CRU_GPLL_CONO
Address: Operational Base + offset (0x0060)
GPLL configuration register0

Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15 RW

0x0

bypass

PLL Bypass. FREF bypasses PLL to FOUTPOSTDIV
1'b0: no bypass
1'b1: bypass

14:12|RW

Ox1

postdivl
First Post Divide Value
(1-7)
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Bit |Attr| Reset Value Description

fbdiv

Feedback Divide Value

"Valid divider settings are:
[16, 3200] in integer mode
[20, 320] in fractional mode
Tips: no plus one operation

11:0 |RW |0x051

CRU_GPLL_CON1
Address: Operational Base + offset (0x0064)
GPLL configuration registerl

Bit |Attr| Reset Value Description

write_mask

31:16lwo lox0000 write mask bits

plipdsel
PLL global power down source selection

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15 RW |0x0 "If pllpdsel == 1, PLL can be power down only by pllpd1l,

is changed or pllpdO is asserted.

plipdl

PLL global power down request
1'b0: no power down
1'b2: power down

14 RW [0x0

plipd0

PLL global power down request
1'b0: no power down
1'bl: power down

13 RW [0x0

dsmpd
12 RW (0xO0 PLL delta sigma modulator enable
" 1'b0: modulator is enable, 1'b1: modulator is disabled
11 RO (0xO0 reserved
pll_lock
PLL lock status
10 RO |0x0 1'b0: unlock
1'b1: lock
9 RO |0x0 reserved
postdiv2
8:6 |RW |0Ox1 Second Post Divide Value
(1-7)
refdiv
5:0 [RW |0x02 Reference Clock Divide Value
(1-63)

CRU_GPLL_CON2
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Address: Operational Base + offset (0x0068)
GPLL configuration register2

Bit

Attr

Reset Value

Description

31:28

RO

0x0

reserved

27

RW

0x0

foutdphasepd

"Power down 4-phase clocks and 2X, 3X, 4X clocks
1'b0: no power down
1'b1: power down

26

RW

0x0

foutvcopd

Power down buffered VCO clock
1'b0: no power down
1'b1: power down

25

RW

0x0

foutpostdivpd

Power down all outputs except for buffered VCO clock
1'b0: no power down
1'bl: power down

24

RW

0x0

dacpd

Power down quantization noise cancellation DAC
1'b0: no power down
1'bl: power down

23:0

RW

Oxeb84f8

fracdiv
Fractional part of feedback divide
(fraction = FRAC/2/724)

CRU_GPLL_CON3
Address: Operational Base + offset (0x006c¢)
GPLL configuration register3

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:13|RO ([0xO0 reserved
ssmod_spread
12:8 |WO [0x00 spread amplitude
% = 0.1 * SPREAD[4:0]
ssmod_divval
7:4 |WO |0x0 Divider required to set the modulation frequency
Divider required to set the modulation frequency
ssmod_downspread
3 Wo loxo Selects center spread or downs pread

1'b0: down spread
1'b1: center spread

Copyright 2017 @ FuZhou Rockchip Electronics Co., Ltd.

40




RK3328 TRM-Part1

Bit

Attr

Reset Value

Description

WO

Ox1

ssmod_reset

Reset modulator state
1'b0: no reset
1'bl: reset

WO

Ox1

ssmod_disable_sscg
Bypass SSMOD by module
1'b0: no bypass
1'b1l: bypass

WO

Ox1

ssmod_bp

Bypass SSMOD by integration
1'b0: no bypass
1'b1l: bypass

CRU_GPLL_CON4
Address: Operational Base + offset (0x0070)
GPLL configuration register4

Bit |Attr| Reset Value Description

write_mask
write mask bits

31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
ssmod_ext_maxaddr

15:8 |WO |0Ox7f External wave table data inputs
(0-255)

7:1 |RO |0x0 reserved
ssmod_sel_ext_wave

0 Wo loxo select external wave

1'b0: no select ext_wave
1'bl: select ext_wave

CRU_CRU_MODE
Address: Operational Base + offset (0x0080)

CRU_MODE
Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:13|RO |0x0 reserved
gpll_work_mode
PLL work mode select
12 RW [0xO0 1'b0: Slow mode, clock from external 24MHz/26MHz OSC
(default)
1'b1: Normal mode, clock from PLL output
11:9 (RO |0x0 reserved
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Bit

Attr

Reset Value

Description

RW

0x0

cpll_work_mode
PLL work mode select

1'b0: Slow mode, clock from external 24MHz/26MHz OSC
(default)

1'b1: Normal mode, clock from PLL output

7:5

RO

0x0

reserved

RW

0x0

dpll_work_mode
PLL work mode select

1'b0: Slow mode, clock from external 24MHz/26MHz OSC
(default)

1'b1: Normal mode, clock from PLL output

3:2

RO

0x0

reserved

RW

0x0

npll_work_mode
PLL work mode select

1'b0: Slow mode, clock from external 24MHz/26MHz OSC
(default)

1'b1: Normal mode, clock from PLL output

RW

0x0

apll_work_mode
PLL work mode select

1'b0: Slow mode, clock from external 24MHz/26MHz OSC
(default)

1'b1: Normal mode, clock from PLL output

CRU_CRU_MISC
Address: Operational Base + offset (0x0084)

CRU_MISC
Bit |Attr| Reset Value Description

write_mask
write mask bits

31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
usb480m_24m_sel
USB PHY select
1'b1: when using USB480M as clock source, clock source freq is

15 RW (0Ox1
set to 24Mhz.
1'b0: when using USB480M as clock source, clock source freq is
set to USBPHY480M output.

14 RO |0x0 reserved
hdmiphy_24m_sel
HDMI PHY select

13 RW lox1 1'b1: when using HDMIPHY as clock source, clock source freq is
set to 24Mhz.
1'b0: when using HDMIPHY as clock source, clock source freq is
set to HDMIPHY pixel output.
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Bit

Attr

Reset Value

Description

12:8

RW

0x00

testclk_sel

Test clock out select
5'd00: clk_wifi
5'd01: clk_hdmi_cec
5'd02: clk_core
5'd03: clk_ddrphy
5'd04: aclk_rkvdec
5'd05: aclk_rkvenc
5'd06: aclk_vpu
5'd07: aclk_rga
5'd08: aclk_vio
5'd09: aclk_vop
5'd10: aclk_gpu
5'd11: aclk_bus
5'd12: aclk_peri
5'd13: aclk_gmac
5'd14: dclk_vop
5'd15: clk_pdm
5'd16: clk_rga
5'd17: clk_vdec_core
5'd18: clk_venc_core
5'd19: clk_tsp

5'd20: clk_ddrphy1x
5'd21: usb3otg_pipe3_pclk
5'd22: otp_ips_osc_out
5'd23: clk_24m
default: buf_clk_wifi

7:3

RO

0x0

reserved

RW

0x0

core_wrst_wfien

CPU warm reset by wfi enable

1'b1: cpu warm reset is valid when only when wfi is asserted.
1'b0: cpu warm reset is not

RW

0x0

core_srst_wfien

CPU wfi reset enable

1'b1: cpu reseted when wfi and softrst0[4] are both asserted.
1'b0: cpu reseted only by softrst0[4]

RW

0x0

warmrst_en

CPU warm reset enable

1'b1: enable cpu warm reset.
1'b0: disable cpu warm reset.

CRU_GLB_CNT_TH
Address: Operational Base + offset (0x0090)
CRU_GLB_CNT_TH
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Bit

Attr

Reset Value

Description

31:16

RW

0x3a98

pll_lockperiod
Measured in OSC clock cycles.

15

RW

0x0

wdt_glb_srst_ctrl

watch_dog trigger global soft reset select
1'b0: watch_dog trigger second global reset
1'b1: watch_dog trigger first global reset

14

RW

0x0

tsadc_glb_srst_ctrl

TSADC trigger global soft reset select
1'b0: tsadc trigger second global reset
1'b1: tsadc trigger first global reset

31:0

RW

0x064

global_reset_counter_threshold
Global soft reset counter threshold
Global soft reset counter threshold

CRU_GLB_RST_ST
Address: Operational Base + offset (0x0094)
GLB_RST_ST

Bit

Attr

Reset
Value

Description

31:6

RO

0x0

reserved

W1C

0x0

snd_glb_tsadc_rst_st
sencond global TSADC triggered reset flag
1'b0: last hot reset is not sencond global TSADC triggered
reset
1'b1: last hot reset is sencond global TSADC triggered reset

W1C

0x0

fst_glb_tsadc_rst_st
first global TSADC triggered reset flag
1'b0: last hot reset is not first global TSADC triggered reset
1'b1: last hot reset is first global TSADC triggered reset

W1C

0x0

snd_glb_wdt_rst_st
sencond global WDT triggered reset flag
1'b0: last hot reset is not sencond global WDT triggered reset
1'b1: last hot reset is sencond global WDT triggered reset

Wi1C

0x0

fst_glb_wdt_rst_st
first global WDT triggered reset flag
1'b0: last hot reset is not first global WDT triggered reset
1'b1: last hot reset is first global WDT triggered reset

W1C

0x0

snd_glb_rst_st

second global rst flag
1'b0: last hot reset is not sencond global reset
1'b1: last hot reset is sencond global reset

W1C

0x0

fst_glb_rst_st

first global rst flag
1'b0: last hot reset is not first global reset
1'b1: last hot reset is first global reset
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CRU_GLB_SRST_SND_VALUE
Address: Operational Base + offset (0x0098)
GLB_SRST_SND_VALUE

Bit |Attr| Reset Value Description
31:16/RO |0x0 reserved
GLB_SRST_SND_VALUE
15:0 (RW |0x0000 The second global software reset config value

The second global software reset config value

CRU_GLB_SRST_FST_VALUE
Address: Operational Base + offset (0x009c¢)
GLB_SRST_FST_VALUE

Bit |Attr| Reset Value Description
31:16(RO |0x0 reserved
GLB_SRST_FST_VALUE
15:0 (RW |0x0000 The first global software reset config value

The first global software reset config value

CRU_NPLL_CONO
Address: Operational Base + offset (0x00a0)
NPLL configuration registerQ

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

bypass

PLL Bypass. FREF bypasses PLL to FOUTPOSTDIV
1'b0: no bypass
1'b1: bypass

14:12

RW

0x3

postdivl
First Post Divide Value
(1-7)

11:0

RW

0x064

fbdiv

Feedback Divide Value

"Valid divider settings are:
[16, 3200] in integer mode
[20, 320] in fractional mode
Tips: no plus one operation

CRU_NPLL_CON1
Address: Operational Base + offset (0x00a4)
NPLL configuration registerl
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Bit |Attr| Reset Value Description

write_mask

31:16|/WO |0x0000 write mask bits

pllpdsel
PLL global power down source selection

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15 RW |0x0 "If plipdsel == 1, PLL can be power down only by pllpd1,

is changed or pllpdO is asserted.

plipd1

PLL global power down request
1'b0: no power down
1'b2: power down

14 RW [0x0

plipd0

PLL global power down request
1'b0: no power down
1'bl: power down

13 RW [0x0

dsmpd
12 RW |0x1 PLL delta sigma modulator enable
" 1'b0: modulator is enable, 1'b1: modulator is disabled
11 RO |0x0 reserved
pll_lock
PLL lock status
10 RO |0x0 1'b0: unlock
1'b1: lock
9 RO |0x0 reserved
postdiv2
8:6 |RW |0x1 Second Post Divide Value
(1-7)
refdiv
5:0 [RW |0x01 Reference Clock Divide Value
(1-63)

CRU_NPLL_CON2
Address: Operational Base + offset (0x00a8)
NPLL configuration register2

Bit |Attr| Reset Value Description

31:28|RO [0x0 reserved

foutdphasepd

27 RW [0x0
1'b0: no power down

1'bl: power down
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Bit

Attr

Reset Value

Description

26

RW

0x0

foutvcopd

Power down buffered VCO clock
1'b0: no power down
1'b1: power down

25

RW

0x0

foutpostdivpd

Power down all outputs except for buffered VCO clock
1'b0: no power down
1'b1: power down

24

RW

0x0

dacpd

Power down quantization noise cancellation DAC
1'b0: no power down
1'b1: power down

23:0

RW

0x000001

fracdiv
Fractional part of feedback divide
(fraction = FRAC/2724)

CRU_NPLL_CON3
Address: Operational Base + offset (0x00ac)
NPLL configuration register3

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13

RO

0x0

reserved

12:8

RW

0x00

ssmod_spread
spread amplitude
% = 0.1 * SPREAD[4:0]

7:4

RW

0x0

ssmod_divval
Divider required to set the modulation frequency
Divider required to set the modulation frequency

RW

0x0

ssmod_downspread

Selects center spread or downs pread
1'b0: down spread
1'b1: center spread

RW

Ox1

ssmod_reset

Reset modulator state
1'b0: no reset
1'b1: reset

RW

Ox1

ssmod_disable_sscg
Bypass SSMOD by module
1'b0: no bypass
1'b1: bypass
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Bit

Attr

Reset Value

Description

RW

Ox1

ssmod_bp
Bypass SSMOD by integration
1'b0: no bypass

1'b1l: bypass

CRU_NPLL_CON4
Address: Operational Base + offset (0x00b0)
NPLL configuration register4

Bit |Attr| Reset Value Description

write_mask
write mask bits

31:16/WO 00000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
ssmod_ext_maxaddr

15:8 [RW |0Ox7f External wave table data inputs
(0-255)

7:1 |RO |0x0 reserved
ssmod_sel_ext _wave

0 RW lox0 select external wave

1'b0: no select ext_wave
1'bl: select ext_wave

CRU_CLKSEL_CONO
Address: Operational Base + offset (0x0100)
Internal clock select and divide register0

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RO

0x0

reserved

14:13

RW

0x0

bus_aclk_pll_sel
bus_aclk pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:HDMIPHY
2'bl1:reserved

12:8

RW

0x03

bus_aclk_div_con
bus_aclk integer divider control register
clk=clk_src/(div_con+1)
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Bit

Attr

Reset Value

Description

7:6

RW

0x0

core_clk_pll_sel
core_clk pll source selection register
2'b00:APLL
2'b01:GPLL
2'b10:DPLL
2'b11:NPLL

RO

0x0

reserved

4:0

RW

0x00

clk_core_div_con
Core A53 clock divider frequency
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON1
Address: Operational Base + offset (0x0104)
Internal clock select and divide registerl

Bit |Attr| Reset Value Description

write_mask
write mask bits

31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15 RO |0x0 reserved
bus_pclk_div_con

14:12|RW |[0x1 bus_pclk integer divider control register
clk=clk_src/(div_con+1)

11:10{RO |0x0 reserved
bus_hclk_div_con

9:8 |RW ([0x1 bus_hclk integer divider control register
clk=clk_src/(div_con+1)

7 RO |0x0 reserved
aclk_core_div_con

6:4 |RW |Ox1 aclk_core integer divider control register
clk=clk_src/(div_con+1)
clk_core_dbg_div_con

3:0 |RW |0x3 clk_core_dbg integer divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON2
Address: Operational Base + offset (0x0108)
Internal clock select and divide register2

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO [0x0000
"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:13(RO |0x0 reserved
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Bit |Attr| Reset Value Description
func_24m_div_con
12:8 |RW [0x00 func_24m integer divider control register
clk=clk_src/(div_con+1)
7:5 |RO |0x0 reserved
test_div_con
4:0 |RW [0x03 test integer divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON3
Address: Operational Base + offset (0x010c)
Internal clock select and divide register3

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:10

RO

0x0

reserved

9:8

RW

0x0

ddr_clk_pll_sel
ddr_clk pll source selection register
2'b00:DPLL
2'b01:APLL
2'b10:CPLL
2'bl1:reserved

7:3

RO

0x0

reserved

2:0

RW

0x0

ddr_div_cnt
ddrphy reference clock divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON4
Address: Operational Base + offset (0x0110)
Internal clock select and divide register4

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RO

0x0

reserved

14:13

RW

0x0

ddrpdclk_clk_pll_sel
pd_ddr pclk source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:HDMIPHY
2'bll:reserved
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Bit

Attr

Reset Value

Description

12:8

RW

0x07

pd_ddr_div_con
pd_ddr pclk divider control register
clk=clk_src/(div_con+1)

7:6

RW

0x2

otp_pll_sel

otp pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:0SC input
2'bl1l:reserved

5:0

RW

0x00

otp_div_con
otp integer divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON5
Address: Operational Base + offset (0x0114)
Internal clock select and divide register5

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:14

RW

0x2

efuse_pll_sel

efuse pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:0SC

13

RO

0x0

reserved

12:8

RW

0x00

efuse_div_con
efuse integer divider control register
clk=clk_src/(div_con+1)

7:0

RO

0x0

reserved

CRU_CLKSEL_CON6
Address: Operational Base + offset (0x0118)
Internal clock select and divide register6

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16(/WO [0x0000
"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
i2s0_pll_sel
i2s0 pll source selection register
1 RW
> 0x0 1'b0:CPLL
1'b1:GPLL
14:10{RO |0x0 reserved
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Bit |Attr| Reset Value Description
i2s0_clk_sel
i2s0 clk source selection register
2'b00: divout
9:8 |RW 10x0 2'b01: frac_divout
2'b10: 12M clkin
2'b11: 12M clkin
7 RO (0xO0 reserved
i2s0_pll_div_con
6:0 |RW |0OxOf i2s0 integer divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON?7
Address: Operational Base + offset (0x011c)
Internal clock select and divide register7

Bit

Attr

Reset Value

Description

31:0

RW

0x0bb8eab0

i2s0_frac_div_con

i2s0 fraction divider control register
High 16-bit for numerator
Low 16-bit for denominator

CRU_CLKSEL_CONS
Address: Operational Base + offset (0x0120)
Internal clock select and divide register8

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

i2s1_pll_sel

i2s1 pll source selection register
1'b0:CPLL
1'b1:GPLL

14:13

RO

0x0

reserved

12

RW

0x0

i2s1_out_sel

i2s1 output clock selection register
1'b0: clk_i2s1
1'bl: 12M

11:10

RO

0x0

reserved

9:8

RW

0x0

i2s1_clk_sel
i2s1 clk source selection register
2'b00: divout
2'b01: frac_divout
2'b10: IO 1251 clkin
2'b11: 12M clkin

RO

0x0

reserved
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Bit

Attr

Reset Value

Description

6:0

RW

0xOf

i2s1_pll_div_con
i2s1 integer divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON9
Address: Operational Base + offset (0x0124)
Internal clock select and divide register9

Bit

Attr

Reset Value

Description

31:0

RW

0x0bb8eab0

i2s1l frac_div_con

i2s1 fraction divider control register
High 16-bit for numerator
Low 16-bit for denominator

CRU_CLKSEL_CON10
Address: Operational Base + offset (0x0128)
Internal clock select and divide register10

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
i2s2_pll_sel
i2s2 pll source selection register
15 |RW 10x0 1'b0:CPLL
1'b1:GPLL
14:13(RO |0x0 reserved
i2s2_out_sel
i2s2 output clock selection register
12 |RW 10x0 1'b0: clk_i2s2
1'bl: 12M
11:10{RO |0x0 reserved
i2s2_clk_sel
i2s2 clk source selection register
2'b00: divout
9:8  |RW 10x0 2'b01: frac_divout
2'b10: IO I2S2 clkin
2'b11: 12M clkin
7 RO [0x0 reserved
i2s2_pll_div_con
6:0 [(RW |OxOf i2s2 integer divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON11
Address: Operational Base + offset (0x012c)
Internal clock select and divide register11
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Bit

Attr

Reset Value

Description

31:0

RW

0Ox0bb8eab0

i2s2_frac_div_con

i2s2 fraction divider control register
High 16-bit for numerator
Low 16-bit for denominator

CRU_CLKSEL_CON12
Address: Operational Base + offset (0x0130)
Internal clock select and divide register12

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

spdif_pll_sel

spdif pll source selection register
1'b0:CPLL
1'b1:GPLL

14:10

RO

0x0

reserved

9:8

RW

0x0

spdif_clk_sel
spdif clock source selection register
2'b00: divout
2'b01: frac_divout
2'b10: 12M clkin
2'b11: 12M clkin

RO

0x0

reserved

6:0

RW

OxO0f

spdif_pll_div_con
spdif pll divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON13
Address: Operational Base + offset (0x0134)
Internal clock select and divide register13

Bit

Attr

Reset Value

Description

31:0

RW

0x0bb8eab0

spdif_frac_div_con
spdif fraction divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON14
Address: Operational Base + offset (0x0138)
Internal clock select and divide register14

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
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Bit |Attr| Reset Value Description
15:14(RO |0x0 reserved
uart0_pll_sel
clk_uartO pll source select control register
13:12|RW ([0xO0 2'b00: select codec pll clock
2'b01: select general pll clock
2'b10: select USBPHY 480M clock
11:10{RO |0x0 reserved
uartO_clk_sel
clk_uart0 clock source select control register
9:8 |RW loxo 2'b00: select d?v?der ouput from pll di.vider. |
2'b01: select divider ouput from fraction divider
2'b10: select 24MHz from osc input
2'b11: select 24MHz from osc input
7 RO |0x0 reserved
uart0_pll_div_con
6:0 |(RW |0x07 clk_uartO divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON15
Address: Operational Base + offset (0x013c)
Internal clock select and divide registerl5

Bit |Attr| Reset Value Description
uart0_frac_div_con
Control UARTO fraction divider frequency. High 16-bit for
31:0 [RW |oxObbseaso |"UTMErAtOr

Low 16-bit for denominator
"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

CRU_CLKSEL_CON16
Address: Operational Base + offset (0x0140)
Internal clock select and divide register16

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 00000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:14|RO |0x0 reserved
uartl_pll_sel
clk_uartl pll source select control register
13:12(RW |0x0 2'b00: select codec pll clock

2'b01: select general pll clock
2'b10: select USBPHY 480M clock
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Bit |Attr| Reset Value Description
11:10|RO ([0OxO reserved
uartl_clk_sel
clk_uartl clock source select control register
9:8 |RW loxo 2'b00: select d?v?der ouput from pll di_vider_ |
2'b01: select divider ouput from fraction divider
2'b10: select 24MHz from osc input
2'b11: select 24MHz from osc input
7 RO (0xO0 reserved
uartl_pll_div_con
6:0 |(RW |0x07 clk_uartl divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON17
Address: Operational Base + offset (0x0144)
Internal clock select and divide registerl7

Bit |Attr| Reset Value Description
uartl frac_div_con
Control uartl fraction divider frequency. High 16-bit for
t
31:0 [RW |0xObb8ea60 | o oof

Low 16-bit for denominator
"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

CRU_CLKSEL_CON18
Address: Operational Base + offset (0x0148)
Internal clock select and divide register18

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:14|RO ([0xO reserved
uart2_pll_sel
clk_uart2 pll source select control register
13:12|RW ([0xO0 2'b00: select codec pll clock
2'b01: select general pll clock
2'b10: select USBPHY 480M clock
11:10|{RO |0x0 reserved
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Bit

Attr

Reset Value

Description

9:8

RW

0x0

uart2_clk_sel

clk_uart2 clock source select control register
2'b00: select divider ouput from pll divider
2'b01: select divider ouput from fraction divider
2'b10: select 24MHz from osc input
2'b11: select 24MHz from osc input

RO

0x0

reserved

6:0

RW

0x07

uart2_pll_div_con
clk_uart2 divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON19
Address: Operational Base + offset (0x014c)
Internal clock select and divide register19

Bit |Attr| Reset Value Description
uart2_frac_div_con
Control uart2 fraction divider frequency. High 16-bit for
t
31:0 [RW |0xObb8ea60 | o oof

Low 16-bit for denominator
"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

CRU_CLKSEL_CON20
Address: Operational Base + offset (0x0150)
Internal clock select and divide register20

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:14

RW

0x2

pdm_pll_sel
pdm pll source selection register
2'd0: CPLL
2'd1l: GPLL
2'd2: APLL
2'd3: Reserved

13

RO

0x0

reserved

12:8

RW

0xOf

pdm_div_con
pdm integer divider control register
clk=clk_src/(div_con+1)
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Bit |Attr| Reset Value Description

crypto_pll_sel
crypto pll source selection register

7 |RWOx0 1'b0:CPLL

1'b1:GPLL

6:5 |RO |0x0 reserved
crypto_div_con

4:0 |RW [0Ox04 crypto integer divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON21
Address: Operational Base + offset (0x0154)
Internal clock select and divide register21

Bit |Attr| Reset Value Description

write_mask
write mask bits

31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
tsp_pll_sel
tsp pll source selection register

15 |RW10x0 1'b0:CPLL

1'b1:GPLL

14:13(RO |0x0 reserved
tsp_div_con

12:8 |RW [0x04 tsp integer divider control register
clk=clk_src/(div_con+1)

7:0 |RO |0Ox0 reserved

CRU_CLKSEL_CON22
Address: Operational Base + offset (0x0158)
Internal clock select and divide register22

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO | 0x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:10/RO |0x0 reserved
tsadc_div_con
9:0 |[(RW |0Ox1leO tsadc integer divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON23
Address: Operational Base + offset (0x015c)
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Internal clock select and divide register23

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:10|RO ([0OxO reserved
saradc_div_con
9:0 |RW ([Ox1e0 saradc integer divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON24
Address: Operational Base + offset (0x0160)
Internal clock select and divide register24

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clkpwm_pll_sel
clkpwm pll source selection register
15 |RW10x0 1'b0:CPLL
1'b1:GPLL
pwmO_div_con
14:8 |RW |0x07 pwmO integer divider control register
clk=clk_src/(div_con+1)
clkspi_pll_sel
clkspi pll source selection register
7 |RW|Ox0 1'b0:CPLL
1'b1:GPLL
spi0_div_con
6:0 |RW |0x07 spi0 integer divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON25
Address: Operational Base + offset (0x0164)
Internal clock select and divide register25

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16|WO |0x0000
"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:11|RO ([0OxO reserved
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Bit

Attr

Reset Value

Description

10:8

RW

0x2

gmac_pclk_div_con
gmac_pclk integer divider control register
clk=clk_src/(div_con+1)

7:6

RW

Ox1

gmac_aclk_pll_sel
gmac_aclk pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:HDMIPHY
2'bl1l:reserved

RO

0x0

reserved

4:0

RW

0x02

gmac_aclk_div_con
gmac_aclk integer divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON26
Address: Operational Base + offset (0x0168)
Internal clock select and divide register26

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:10{RO |0x0 reserved
clk_gmac2phy_div_con
9:8 |RW ([0xO0 clk_gmac2phy integer divider control register
clk=clk_src/(div_con+1)
gmac2phy_pll_sel
gmac2phy pll source selection register
7 |RW|Ox0 1'b0:CPLL
1'b1:GPLL
6:5 |RO |0x0 reserved
gmac2phy_div_con
4:0 |RW |0OxOf gmac2phy integer divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON27
Address: Operational Base + offset (0x016c¢)
Internal clock select and divide register27

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
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Bit |Attr| Reset Value Description
gmac2io_out_pll_sel
gmac2io_out pll source selection register
15 |RW10x0 1'b0:CPLL
1'b1:GPLL
14:13(RO |0x0 reserved
gmac2io_out_div_con
12:8 |RW [0x07 gmac2io_out integer divider control register
clk=clk_src/(div_con+1)
gmac2io_pll_sel
gmacz2io pll source selection register
7 |RW|Ox0 1'b0:CPLL
1'b1:GPLL
6:5 |RO |0x0 reserved
gmac2io_div_con
4:0 |[(RW |[0x05 gmaczio integer divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON28
Address: Operational Base + offset (0x0170)
Internal clock select and divide register28

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:8

RO

0x0

reserved

7:6

RW

Ox1

periph_pll_sel

periph pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:HDMIPHY
2'bl1l:reserved

RO

0x0

reserved

4:0

RW

0x02

periph_aclk_div_con
periph_aclk integer divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON29
Address: Operational Base + offset (0x0174)
Internal clock select and divide register29
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Bit |Attr| Reset Value Description

write_mask
write mask bits

31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:7 (RO |0x0 reserved
periph_pclk_div_con

6:4 |RW |0x2 periph_pclk integer divider control register
clk=clk_src/(div_con+1)

3:2 |RO |0x0 reserved
periph_hclk_div_con

1:0 [(RW |[0x2 periph_hclk integer divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON30
Address: Operational Base + offset (0x0178)
Internal clock select and divide register30

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:10

RO

0x0

reserved

9:8

RW

0x0

clksdmmc_pll_sel
clksdmmc pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:0SC input
2'b11:USBPHY 480M

7:0

RW

0x03

sdmmcO_div_con
sdmmcO integer divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON31
Address: Operational Base + offset (0x017c)
Internal clock select and divide register31

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO [0x0000
X "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:10|RO ([0OxO reserved
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Bit

Attr

Reset Value

Description

9:8

RW

0x0

clksdio_pll_sel

clksdio pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:0SC input
2'b11:USBPHY 480M

7:0

RW

0x01

sdio_div_con
sdio integer divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON32
Address: Operational Base + offset (0x0180)
Internal clock select and divide register32

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:10|RO |0x0 reserved
clkemmc_pll_sel
clkemmc pll source selection register
2'b00:CPLL
9:8 |RWOx0 2'b01:GPLL
2'b10:0SC input
2'b11:USBPHY 480M
emmc_div_con
7:0 |RW |0x01 emmc integer divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON33
Address: Operational Base + offset (0x0184)
Internal clock select and divide register33

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

usb3_otg0_suspend_src_sel
clk_usb3_otg0_suspend pll source selection register
1'b0: OSC input
1'b1: 32k clock

14:10

RO

0x0

reserved
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Bit |Attr| Reset Value Description
clk_usb3_otg0_suspend_div_con
9:0 |RW ([0x30b clk_usb3_otg0_suspend integer divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON34
Address: Operational Base + offset (0x0188)
Internal clock select and divide register34

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

i2cl_pll_sel

i2cl pll source selection register
1'b0:CPLL
1'b1:GPLL

14:8

RW

0x07

i2cl_div_con
i2cl integer divider control register
clk=clk_src/(div_con+1)

RW

0x0

i2c0_pll_sel

i2c0 pll source selection register
1'b0:CPLL
1'b1:GPLL

6:0

RW

0x07

i2c0_div_con
i2c0 integer divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON35
Address: Operational Base + offset (0x018c)
Internal clock select and divide register35

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16|WO |0x0000
"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
i2c3_pll_sel
i2c3 pll source selection register
1 RW
> 0x0 1'b0:CPLL
1'b1:GPLL
i2c3_div_con
14:8 [RW |0x07 i2c3 integer divider control register

clk=clk_src/(div_con+1)
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Bit |Attr| Reset Value Description
i2c2_pll_sel
i2c2 pll source selection register
7 |RWOx0 1'b0:CPLL
1'b1:GPLL
i2c2_div_con
6:0 |RW |0x07 i2c2 integer divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON36
Address: Operational Base + offset (0x0190)
Internal clock select and divide register36

Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:14{RW

0Ox1

rga_aclk_pll_sel
rga_aclk pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:HDMI PHY
2'b11:USBPHY 480M

13 RO

0x0

reserved

12:8 [RW

0x02

rga_aclk_div_con
rga_aclk integer divider control register
clk=clk_src/(div_con+1)

7:6 |RW

Ox1

rga_clk_pll_sel

rga_clk pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:HDMI PHY
2'b11:USBPHY 480M

0x0

reserved

4:0 [(RW

0x02

rga_clk_div_con
rga_clk integer divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON37
Address: Operational Base + offset (0x0194)
Internal clock select and divide register37
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Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13

RO

0x0

reserved

12:8

RW

0x02

hclk_vio_div_con
hclk_vio integer divider control register
clk=clk_src/(div_con+1)

7:6

RW

Ox1

vio_aclk_pll_sel
vio_aclk pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:HDMI PHY
2'b11:USBPHY 480M

RO

0x0

reserved

4:0

RW

0x02

vio_aclk_div_con
vio_aclk integer divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON38
Address: Operational Base + offset (0x0198)
Internal clock select and divide register38

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:14

RW

0x3

rtc32k_clk_pll_sel
rtc32k_clk pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:0SC input
2'bl1:Reserved

13:0

RW

0x02dc

rtc32k_clk_div_con
rtc32k_clk integer divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON39
Address: Operational Base + offset (0x019c¢)
Internal clock select and divide register39
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Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:8

RO

0x0

reserved

7:6

RW

0x0

vop_aclk_pll_sel
vop_aclk pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:HDMI PHY
2'b11:USBPHY 480M

RO

0x0

reserved

4:0

RW

0x01

vop_aclk_div_con
vop_aclk integer divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON40
Address: Operational Base + offset (0x01a0)
Internal clock select and divide register40

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:8

RW

0x31

vop_dclk_div_con
vop_dclk integer divider control register
clk=clk_src/(div_con+1)

7:6

RO

0x0

reserved

5:3

RW

0x2

hdmiphy_div_con
hdmiphy integer divider control register
clk=clk_src/(div_con+1)

RW

0x0

vop_dclk_frac_sel

vop divider source selection register
1'b0: divout
1'bl: frac_divout

RW

Ox1

vop_dclk_src_sel

vop dclk source selection register
1'b0:HDMIPHY
1'b2:PLL

RW

Ox1

vop_dclk_pll_src_sel

vop dclk pll source selection register
1'b0:GPLL
1'b1:CPLL
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CRU_CLKSEL_CON41
Address: Operational Base + offset (0x01a4)
Internal clock select and divide register41

Bit

Attr

Reset Value

Description

31:0

RW

0x0bb8eab0

dclk_vop_frac_div_con
dclk_vop fraction divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON42
Address: Operational Base + offset (0x01a8)
Internal clock select and divide register42

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:8 (RO |0x0 reserved
cif_pll_sel
5 RW lox0 cif pll source selection register
1'b0:HDMIPLL
1'b1:GPLL
6 RO (0OxO reserved
cif_clk_sel
cif clk source selection register
> [RW 0O 1'b0:PLL
1'b1:0SC input
cif_div_con
4:0 |RW [0x13 cif integer divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON43
Address: Operational Base + offset (0x01ac)
Internal clock select and divide register43

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO [0x0000
"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:10|RO |0x0 reserved
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Bit

Attr

Reset Value

Description

9:8

RW

0x0

clksdmmcext_pll_sel
clksdmmcext pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:0SC input
2'b11:USBPHY 480M

7:0

RW

0x03

sdmmcext_div_con
sdmmcext integer divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON44
Address: Operational Base + offset (0x01b0)
Internal clock select and divide register44

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:8 (RO |0x0 reserved
gpu_aclk_pll_sel
gpu_aclk pll source selection register
2'b00:CPLL
76 |RW 10x1 2'b01:GPLL
2'b10:HDMI PHY
2'b11:USBPHY 480M
5 RO |0x0 reserved
gpu_aclk_div_con
4:0 |RW [0x02 gpu_aclk integer divider control register

clk=clk_src/(div_con+1)

CRU_CLKSEL_CON45
Address: Operational Base + offset (0x01b4)
Internal clock select and divide register45

Bit |Attr| Reset Value Description
31:9 |RO |0x0 reserved
clk_usb3phy_ref_sel
usb3phy_ref clock source selection register
8 RW |0x0
X 1'b0:0SC input
1'b1:PLL
usb3phy_ref_pll_sel
usb3phy_ref pll source selection register
7 RW
0x0 1'b0:CPLL
1'b1:GPLL
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Bit

Attr

Reset Value

Description

6:0

RW

Ox1f

usb3phy_ref_div_con
usb3phy_ref integer divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON46
Address: Operational Base + offset (0x01b8)
Internal clock select and divide register46

Bit |Attr| Reset Value Description
Reserve
write mask bits
31:16/WO [0x0000
"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:0 (RO |0x0 reserved

CRU_CLKSEL_CON48
Address: Operational Base + offset (0x01c0)
Internal clock select and divide register48

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:14

RW

Ox1

cabac_clk_pll_sel
cabac_clk pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:HDMI PHY
2'b11:USBPHY 480M

13

RO

0x0

reserved

12:8

RW

0x02

cabac_clk_div_con
cabac_clk integer divider control register
clk=clk_src/(div_con+1)

7:6

RW

0x0

rkvdec_aclk_pll_sel
rkvdec_aclk pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:HDMI PHY
2'b11:USBPHY 480M

RO

0x0

reserved

4:0

RW

0x01

rkvdec_aclk_div_con
rkvdec_aclk integer divider control register
clk=clk_src/(div_con+1)
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CRU_CLKSEL_CON49
Address: Operational Base + offset (0x01c4)
Internal clock select and divide register49

Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:8 (RO

0x0

reserved

7:6 |RW

Ox1

vdec_clk_pll_sel
vdec_clk pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:HDMI PHY
2'b11:USBPHY 480M

0x0

reserved

4:0 |RW

0x02

vdec_clk_div_con
vdec_clk integer divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON50
Address: Operational Base + offset (0x01c8)
Internal clock select and divide register50

Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:8 |RO

0x0

reserved

7:6 |RW

Ox1

vpu_aclk_pll_sel
vpu_aclk pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:HDMI PHY
2'b11:USBPHY 480M

0x0

reserved

4:0 |RW

0x02

vpu_aclk_div_con
vpu_aclk integer divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON51
Address: Operational Base + offset (0x01cc)
Internal clock select and divide register51
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Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:14

RW

0x0

h265_core_clk_pll_sel
h265_core_clk pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:HDMI PHY
2'b11:USBPHY 480M

13

RO

0x0

reserved

12:8

RW

0x02

h265_ core_clk_div_con
h265_core_clk integer divider control register
clk=clk_src/(div_con+1)

7:6

RW

0x0

rkvenc_aclk_pll_sel
rkvenc_aclk pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:HDMI PHY
2'b11:USBPHY 480M

RO

0x0

reserved

4:0

RW

0x03

rkvenc_aclk_div_con
rkvenc_aclk integer divider control register
clk=clk_src/(div_con+1)

CRU_CLKSEL_CON52
Address: Operational Base + offset (0x01d0)
Internal clock select and divide register52

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:14

RW

0x0

h265_dsp_clk_pll_sel
h265_dsp_clk pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b10:HDMI PHY
2'b11:USBPHY 480M

13

RO

0x0

reserved

12:8

RW

0x02

h265_dsp_clk_div_con
h265_dsp_clk integer divider control register
clk=clk_src/(div_con+1)
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Bit |Attr

Reset Value

Description

7:6 |RW

0x0

wifi_pll_sel

wifi pll source selection register
2'b00:CPLL
2'b01:GPLL
2'b11:USBPHY 480M
2'bl1:Reserved

5:0 |RW

Oxle

wifi_div_con
wifi integer divider control register
clk=clk_src/(div_con+1)

CRU_CLKGATE_CONO
Address: Operational Base + offset (0x0200)
Internal clock gating register0O

Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:13|RO

0x0

reserved

12 RW

0x0

core_npll_clk_en
core_npll clk gate enable register
When HIGH, disable clock

11 RW

0x0

clk_rtc32k_src_en
clk_rtc32k clk gate enable register
"When HIGH, disable clock

10 RW

0x0

clk_wifi_src_en
clk_wifi clk gate enable register
"When HIGH, disable clock

0x0

testclk_en
tes clk gate enable register
"When HIGH, disable clock

8:7 |RO

0x0

reserved

0x0

clk_ddrmon_en
clk_ddrmon clk gate enable register
"When HIGH, disable clock

0x0

clk_ddrpd_src_en
clk_ddrpd clk gate enable register
When HIGH, disable clock

0x0

clk_ddrphy_src_en
clk_ddrphy clk gate enable register
When HIGH, disable clock

0x0

bus_src_clk_en
bus_src clk gate enable register
When HIGH, disable clock
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Bit |Attr| Reset Value Description

core_gpll_clk_en

2 RW (0xO0 core_gpll clk gate enable register
When HIGH, disable clock
core_dpll_clk_en

1 RW (0xO0 core_dpll clk gate enable register
When HIGH, disable clock
core_apll_clk_en

0 RW (0xO0 core_apll clk gate enable register

When HIGH, disable clock

CRU_CLKGATE_CON1
Address: Operational Base + offset (0x0204)
Internal clock gating registerl

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

clk_uartO0_frac_src_en
clk_uartO_frac clk gate enable register
"When HIGH, disable clock

14

RW

0x0

clk_uartO_src_en
clk_uartO clk gate enable register
"When HIGH, disable clock

13

RW

0x0

clk_spdif_frac_src_en
clk_spdif_frac clk gate enable register
"When HIGH, disable clock

12

RW

0x0

clk_spdif_src_en
clk_spdif clk gate enable register
"When HIGH, disable clock

11

RW

0x0

clk_i2s2_out_en
clk_i2s2_out clk gate enable register
"When HIGH, disable clock

10

RW

0x0

clk_i2s2_en
clk_i2s2 clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_i2s2_frac_src_en
clk_i2s2_frac clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_i2s2_src_en
clk_i2s2 clk gate enable register
"When HIGH, disable clock
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Bit

Attr

Reset Value

Description

RW

0x0

clk_i2s1_out_en
clk_i2s1_out clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_i2s1l_en
clk_i2s1 clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_i2s1_frac_src_en
clk_i2s1_frac clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_i2s1 _src_en
clk_i2s1 clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_i2s0_en
clk_i2s0 clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_i2s0 _frac_src_en
clk_i2s0_frac clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_i2s0_src_en
clk_i2s0 clk gate enable register
"When HIGH, disable clock

RO

0x0

reserved

CRU_CLKGATE_CON2
Address: Operational Base + offset (0x0208)
Internal clock gating register2

Bit |Attr| Reset Value Description

write_mask
write mask bits

31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
clk_pdm_src_en

15 RW (0xO0 clk_pdm clk gate enable register
"When HIGH, disable clock
clk_saradc_src_en

14 RW |0x0 clk_saradc clk gate enable register
"When HIGH, disable clock
clk_efuse_src_en

13 RW |0x0 clk_efuse clk gate enable register
"When HIGH, disable clock
clk_i2c3_src_en

12 RW |0x0 clk_i2c3 clk gate enable register

"When HIGH, disable clock
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Bit

Attr

Reset Value

Description

11

RW

0x0

clk_i2c2_src_en
clk_i2c2 clk gate enable register
"When HIGH, disable clock

10

RW

0x0

clk_i2c1_src_en
clk_i2c1 clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_i2c0_src_en
clk_i2c0 clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_pwmO_src_en
clk_pwmO clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_spi0_src_en
clk_spi0 clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_tsadc_src_en
clk_tsadc clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_tsp_src_en
clk_tsp clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_crypto_src_en
clk_crypto clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_uart2_frac_src_en
clk_uart2_frac clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_uart2_src_en
clk_uart2 clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_uartl_frac_src_en
clk_uartl_frac clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_uartl_src_en
clk_uartl clk gate enable register
"When HIGH, disable clock

CRU_CLKGATE_CON3
Address: Operational Base + offset (0x020c)
Internal clock gating register3
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Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:9

RO

0x0

reserved

RW

0x0

clk_otp_src_en
clk_otp clk gate enable register
"When HIGH, disable clock

7:6

RO

0x0

reserved

RW

0x0

clk_gmac2io_out_en
clk_gmac2io_out clk gate enable register
"When HIGH, disable clock

RW

0x0

gmac_vpll_src_en
gmac_vpll clk gate enable register
"When HIGH, disable clock

RW

0x0

gmac_gpll_src_en
gmac_gpll clk gate enable register
"When HIGH, disable clock

RW

0x0

gmac_cpll_src_en
gmac_cpll clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_gmac2io_src_en
clk_gmac2io clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_gmac2phy_src_en
clk_gmac2phy clk gate enable register
"When HIGH, disable clock

CRU_CLKGATE_CON4
Address: Operational Base + offset (0x0210)
Internal clock gating register4

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO | 0x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:11|RO |0x0 reserved
clk_sdmmcext_src_en
10 RW (0x0 clk_sdmmcext clk gate enable register
"When HIGH, disable clock
clk_usb3phy_ref_25m_en
9 RW [0xO0 clk_usb3phy_ref_25m clk gate enable register

"When HIGH, disable clock
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Bit

Attr

Reset Value

Description

RW

0x0

clk_usb3_otg0_suspend_en
clk_usb3_otg0_suspend clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_usb3_otg0_ref_en
clk_usb3_otg0_ref clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_otgphy0_en
clk_otgphyO clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_emmc_src_en
clk_emmc clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_sdio_src_en
clk_sdio clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_mmcO0_src_en
clk_mmcO clk gate enable register
"When HIGH, disable clock

RW

0x0

periph_vclk_src_en
periph_vclk clk gate enable register
"When HIGH, disable clock

RW

0x0

periph_cclk_src_en
periph_cclk clk gate enable register
"When HIGH, disable clock

RW

0x0

periph_gclk_src_en
periph_gclk clk gate enable register
"When HIGH, disable clock

CRU_CLKGATE_CONS
Address: Operational Base + offset (0x0214)
Internal clock gating register5

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:7 |RO |0x0 reserved
dclk_vop_src_en
6 RW (0xO0 dclk_vop clk gate enable register
"When HIGH, disable clock
aclk_vop_src_en
5 RW |0x0 aclk_vop clk gate enable register

"When HIGH, disable clock
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Bit |Attr

Reset Value

Description

4 RW

0x0

clk_hdmi_sfr_en
clk_hdmi_sfr clk gate enable register
"When HIGH, disable clock

0x0

clk_cif_out_src_en
clk_cif _out clk gate enable register
"When HIGH, disable clock

0x0

aclk_vio_src_en
aclk_vio clk gate enable register
"When HIGH, disable clock

0x0

clk_rga_src_en
clk_rga clk gate enable register
"When HIGH, disable clock

0x0

aclk_rga_src_en
aclk_rga clk gate enable register
"When HIGH, disable clock

CRU_CLKGATE_CONG6
Address: Operational Base + offset (0x0218)
Internal clock gating register6

Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:8 |RO

0x0

reserved

0x0

clk_venc_dsp_src_en
clk_venc_dsp clk gate enable register
"When HIGH, disable clock

0x0

aclk_gpu_src_en
aclk_gpu clk gate enable register
"When HIGH, disable clock

0x0

aclk_vpu_src_en
aclk_vpu clk gate enable register
"When HIGH, disable clock

0x0

clk_venc_core_src_en
clk_venc_core clk gate enable register
"When HIGH, disable clock

0x0

aclk_rkvenc_src_en
aclk_rkvenc clk gate enable register
"When HIGH, disable clock

0x0

clk_vdec_core_src_en
clk_vdec_core clk gate enable register
"When HIGH, disable clock
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Bit |Attr

Reset Value

Description

clk_cabac_src_en

1 RW (0xO0 clk_cabac clk gate enable register
"When HIGH, disable clock
aclk_rkvdec_src_en

0 RW (0xO0 aclk_rkvdec clk gate enable register

"When HIGH, disable clock

CRU_CLKGATE_CON?
Address: Operational Base + offset (0x021c)
Internal clock gating register?7

Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:5 |RO

0x0

reserved

0x0

pclk_ddr_en
pclk_ddr clk gate enable register
"When HIGH, disable clock

0x0

reserved

0x0

clk_jtag_en
core jtag clock enable
"When HIGH, disable clock

0x0

clk_core_periph_en
clk_core_periph clk gate enable register
"When HIGH, disable clock

0x0

aclk_core_en
aclk_core clk gate enable register

"When HIGH, disable clock

CRU_CLKGATE_CONS
Address: Operational Base + offset (0x0220)
Internal clock gating register8

Bit |Attr

Reset Value

Description

write_mask
write mask bits

31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:11|RO |0x0 reserved
clk_timer5_en
10 RW |0x0 clk_timer5 clk gate enable register

"When HIGH, disable clock
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Bit

Attr

Reset Value

Description

RW

0x0

clk_timer4_en
clk_timer4 clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_timer3_en
clk_timer3 clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_timer2_en
clk_timer2 clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_timerl_en
clk_timerl clk gate enable register
"When HIGH, disable clock

RW

0x0

clk_timer0_en
clk_timer0 clk gate enable register
"When HIGH, disable clock

RW

0x0

pclk_phy_en
pclk_phy clk gate enable register
"When HIGH, disable clock

RW

0x0

pclk_bus_en
pclk_bus clk gate enable register
"When HIGH, disable clock

RW

0x0

pclk_bus_src_en
pclk_bus clk gate enable register
"When HIGH, disable clock

RW

0x0

hclk_bus_en
hclk_bus clk gate enable register
"When HIGH, disable clock

RW

0x0

aclk_bus_en
aclk_bus clk gate enable register
"When HIGH, disable clock

CRU_CLKGATE_CON9
Address: Operational Base + offset (0x0224)
Internal clock gating register9

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:8 |[RO |0x0 reserved
clk_gmac2io_ref_en
7 RW |0x0 clk_gmac2io_ref clk gate enable register

"When HIGH, disable clock
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Bit |Attr

Reset Value

Description

6 RW

0x0

clk_gmac2io_refout_en
clk_gmac2io_refout clk gate enable register
"When HIGH, disable clock

0x0

clk_gmac2io_tx_en
clk_gmac2io_tx clk gate enable register
"When HIGH, disable clock

0x0

clk_gmacio_rx_en
clk_gmac2io_rx clk gate enable register
"When HIGH, disable clock

0x0

clk_gmac2phy_ref _en
clk_gmac2phy_ref clk gate enable register
"When HIGH, disable clock

0x0

clk_macphy_en
clk_macphy clk gate enable register
"When HIGH, disable clock

0x0

clk_gmac2phy_rx_en
clk_gmac2phy_rx clk gate enable register
"When HIGH, disable clock

0x0

pclk_gmac_en
pclk_gmac clk gate enable register
"When HIGH, disable clock

CRU_CLKGATE_CON10
Address: Operational Base + offset (0x0228)
Internal clock gating register10

Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:3 |RO

0x0

reserved

2 RW

0x0

pclk_periph_en
pclk_periph clk gate enable register
"When HIGH, disable clock

0x0

hclk_periph_en
hclk_periph clk gate enable register
"When HIGH, disable clock

0 RW

0x0

aclk_periph_en
aclk_periph clk gate enable register
"When HIGH, disable clock

CRU_CLKGATE_CON11
Address: Operational Base + offset (0x022c)
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Internal clock gating registerll

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:9 (RO |0x0 reserved
hclk_vpu_en
8 RW (0xO0 hclk_vpu clk gate enable register
"When HIGH, disable clock
7:5 |RO |0x0 reserved
hclk_rkvenc_en
4 RW |0x0 hclk_rkvenc clk gate enable register
"When HIGH, disable clock
3:1 |RO |0x0 reserved
hclk_rkvdec_en
0 RW |0x0 hclk_rkvdec clk gate enable register
"When HIGH, disable clock

CRU_CLKGATE_CON12
Address: Operational Base + offset (0x0230)
Internal clock gating register12

Bit |Attr

Reset Value

Description

31:0 (RW

0x00000000

Reserve

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

CRU_CLKGATE_CON13
Address: Operational Base + offset (0x0234)
Internal clock gating register13

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO | 0x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:2 |[RO |0x0 reserved
aclk_gic400_en
1 RW (0x0 aclk_gic400 clk gate enable register
"When HIGH, disable clock
aclk_core_niu_en
0 RW [0xO0 aclk_core_niu clk gate enable register
"When HIGH, disable clock
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CRU_CLKGATE_CON14
Address: Operational Base + offset (0x0238)
Internal clock gating registeri4

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:2 |RO ([0xO0 reserved
aclk_gpu_niu_en
1 RW (0xO0 aclk_gpu_niu clk gate enable register
"When HIGH, disable clock
aclk_gpu_en
0 RW |0x0 aclk_gpu clk gate enable register
"When HIGH, disable clock

CRU_CLKGATE_CON15
Address: Operational Base + offset (0x023c)
Internal clock gating registerl5

Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15 RW

0x0

pclk_phy_niu_en
pclk_phy_niu clk gate enable register
"When HIGH, disable clock

14 RW

0x0

pclk_bus_niu_en
pclk_bus_niu clk gate enable register
"When HIGH, disable clock

13 RW

0x0

hclk_bus_niu_en
hclk_bus_niu clk gate enable register
"When HIGH, disable clock

12 RW

0x0

aclk_bus_niu_en
aclk_bus_niu clk gate enable register
"When HIGH, disable clock

11 RW

0x0

aclk_dcf_en
aclk_dcf clk gate enable register
"When HIGH, disable clock

10 RW

0x0

pclk_i2c0_en
pclk_i2c0 clk gate enable register
"When HIGH, disable clock
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Bit

Attr

Reset Value

Description

RW

0x0

pclk_efuse_1024_en
pclk_efuse_1024 clk gate enable register
"When HIGH, disable clock

RW

0x0

sclk_crypto_en
sclk_crypto clk gate enable register
"When HIGH, disable clock

RW

0x0

mclk_crypto_en
mclk_crypto clk gate enable register
"When HIGH, disable clock

RW

0x0

hclk_spdif_8ch_en
hclk_spdif_8ch clk gate enable register
"When HIGH, disable clock

RW

0x0

hclk_i2s2_2ch_en
hclk_i2s2_2ch clk gate enable register
"When HIGH, disable clock

RW

0x0

hclk_i2s1 8ch_en
hclk_i2s1_8ch clk gate enable register
"When HIGH, disable clock

RW

0x0

hclk_i2s0_8ch_en
hclk_i2s0_8ch clk gate enable register
"When HIGH, disable clock

RW

0x0

hclk_rom_en
hclk_rom clk gate enable register
"When HIGH, disable clock

RW

0x0

aclk_dmac_bus_en
aclk_dmac_bus clk gate enable register
"When HIGH, disable clock

RW

0x0

aclk_intmem_en
aclk_intmem clk gate enable register
"When HIGH, disable clock

CRU_CLKGATE_CON16
Address: Operational Base + offset (0x0240)
Internal clock gating registerl6

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
pclk_dcf_en
15 RW (0xO0 pclk_dcf clk gate enable register

"When HIGH, disable clock
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Bit |Attr| Reset Value Description

pclk_tsadc_en
14 RW (0xO0 pclk_tsadc clk gate enable register
"When HIGH, disable clock

pclk_uart2_en
13 RW (0xO0 pclk_uart2 clk gate enable register
"When HIGH, disable clock

pclk_uartl_en
12 RW (0xO0 pclk_uartl clk gate enable register
"When HIGH, disable clock

pclk_uart0_en
11 RW |0x0 pclk_uartO clk gate enable register
"When HIGH, disable clock

pclk_gpio3_en
10 RW |0x0 pclk_gpio3 clk gate enable register
"When HIGH, disable clock

pclk_gpio2_en
9 RW |0x0 pclk_gpio2 clk gate enable register
"When HIGH, disable clock

pclk_gpiol_en
8 RW |0x0 pclk_gpiol clk gate enable register
"When HIGH, disable clock

pclk_gpio0_en
7 RW (0xO0 pclk_gpio0 clk gate enable register
"When HIGH, disable clock

pclk_rk_pwm_en

6 RW (0xO0 pclk_rk_pwm clk gate enable register
"When HIGH, disable clock
pclk_spi0_en

5 RW (0xO0 pclk_spiO clk gate enable register

"When HIGH, disable clock

pclk_stimer_en
4 RW (0xO0 pclk_stimer clk gate enable register
"When HIGH, disable clock

pclk_timer0_en
3 RW (0x0 pclk_timer0 clk gate enable register
"When HIGH, disable clock

pclk_i2c3_en
2 RW (0x0 pclk_i2c3 clk gate enable register
"When HIGH, disable clock

pclk_i2c2_en
1 RW |0x0 pclk_i2c2 clk gate enable register
"When HIGH, disable clock

pclk_i2cl_en
0 RW |0x0 pclk_i2cl clk gate enable register
"When HIGH, disable clock
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CRU_CLKGATE_CON17
Address: Operational Base + offset (0x0244)
Internal clock gating registerl?7

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

pclk_saradc_en
pclk_saradc clk gate enable register
"When HIGH, disable clock

14

RW

0x0

pclk_usb_grf_en
pclk_usb_grf clk gate enable register
"When HIGH, disable clock

13

RW

0x0

clk_hsadc_0_tsp_en
clk_hsadc_0_tsp clk gate enable register
"When HIGH, disable clock

12

RW

0x0

aclk_tsp_en
aclk_tsp clk gate enable register
"When HIGH, disable clock

11

RW

0x0

hclk_tsp_en
hclk_tsp clk gate enable register
"When HIGH, disable clock

10

RW

0x0

pclk_scr_en
pclk_scr clk gate enable register
"When HIGH, disable clock

RO

0x0

reserved

RW

0x0

pclk_vdacphy_en
pclk_vdacphy clk gate enable register
"When HIGH, disable clock

RW

0x0

pclk_hdmiphy_en
pclk_hdmiphy clk gate enable register
"When HIGH, disable clock

RW

0x0

pclk_sgrf_en
pclk_sgrf clk gate enable register
"When HIGH, disable clock

RW

0x0

pclk_acodecphy_en
pclk_acodecphy clk gate enable register
"When HIGH, disable clock

RW

0x0

pclk_cru_en
pclk_cru clk gate enable register
"When HIGH, disable clock
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Bit |Attr| Reset Value Description

pclk_ddrphy_en

3 RW (0xO0 pclk_ddrphy clk gate enable register
"When HIGH, disable clock
pclk_usb3grf_en

2 RW (0xO0 pclk_usb3grf clk gate enable register
"When HIGH, disable clock

1 RO (0xO0 reserved
pclk_grf_en

0 RW |0x0 pclk_grf clk gate enable register
"When HIGH, disable clock

CRU_CLKGATE_CON18
Address: Operational Base + offset (0x0248)
Internal clock gating register18

Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:8 RO

0x0

reserved

0x0

pclk_ddrstdby_en
pclk_ddrstdby clk gate enable register
"When HIGH, disable clock

0x0

clk_ddr_msch_en
clk_ddr_msch clk gate enable register
"When HIGH, disable clock

0x0

clk_ddr_upctl_en
clk_ddr_upctl clk gate enable register
"When HIGH, disable clock

0x0

aclk_ddr_upctl_en
aclk_ddr_upctl clk gate enable register
"When HIGH, disable clock

0x0

pclk_ddr_mon_en
pclk_ddr_mon clk gate enable register
"When HIGH, disable clock

0x0

pclk_ddr_msch_en
pclk_ddr_msch clk gate enable register
"When HIGH, disable clock

0x0

pclk_ddr_upctl_en
pclk_ddr_upctl clk gate enable register
"When HIGH, disable clock

0x0

reserved
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CRU_CLKGATE_CON19
Address: Operational Base + offset (0x024c¢)
Internal clock gating register19

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

hclk_sdmmc_ext_en
hclk_sdmmc_ext hclk gate enable register
"When HIGH, disable clock

14

RW

0x0

aclk_usb3otg_en
aclk_usb3otg clk gate enable register
"When HIGH, disable clock

13

RW

0x0

pclk_peri_niu_en
pclk_peri_niu clk gate enable register
"When HIGH, disable clock

12

RW

0x0

hclk_peri_niu_en
hclk_peri_niu clk gate enable register
"When HIGH, disable clock

11

RW

0x0

aclk_peri_niu_en
aclk_peri_niu clk gate enable register
"When HIGH, disable clock

10

RO

0x0

reserved

RW

0x0

hclk_otg_pmu_en
hclk_otg_pmu clk gate enable register
"When HIGH, disable clock

RW

0x0

hclk_otg_en
hclk_otg clk gate enable register
"When HIGH, disable clock

RW

0x0

hclk_hostO_arb_en
hclk_host0_arb clk gate enable register
"When HIGH, disable clock

RW

0x0

hclk_host0_en
hclk_host0 clk gate enable register
"When HIGH, disable clock

5:3

RO

0x0

reserved

RW

0x0

hclk_emmc_en
hclk_emmc clk gate enable register
"When HIGH, disable clock

RW

0x0

hclk_sdio_en
hclk_sdio clk gate enable register
"When HIGH, disable clock

RW

0x0

hclk_sdmmc_en
hclk_sdmmc clk gate enable register
"When HIGH, disable clock
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CRU_CLKGATE_CON20
Address: Operational Base + offset (0x0250)
Internal clock gating register20

Bit |Attr| Reset Value Description

Reserve

31:0 |RW |0x00000000 |WMte mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

CRU_CLKGATE_CON21
Address: Operational Base + offset (0x0254)
Internal clock gating register21

Bit |Attr| Reset Value Description

write_mask

31:16/wo lox0000 write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

aclk_hdcp_en
15 RW |0x0 aclk_hdcp clk gate enable register
"When HIGH, disable clock

hclk_h2p_en
14 RW |0x0 hclk_h2p clk gate enable register
"When HIGH, disable clock

pclk_h2p_en
13 RW |0x0 pclk_h2p clk gate enable register
"When HIGH, disable clock

hclk_ahbltom_en
12 RW (0xO0 hclk_ahbltom clk gate enable register
"When HIGH, disable clock

hclk_rga_en
11 RW (0xO0 hclk_rga clk gate enable register
"When HIGH, disable clock

aclk_rga_en
10 RW |0x0 aclk_rga clk gate enable register
"When HIGH, disable clock

hclk_cif_en
9 RW |0x0 hclk_cif clk gate enable register
"When HIGH, disable clock

aclk_cif_en
8 RW |0x0 aclk_cif clk gate enable register
"When HIGH, disable clock
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Bit |Attr

Reset Value

Description

7 RW

0x0

hclk_iep_en
hclk_iep clk gate enable register
"When HIGH, disable clock

6 RW

0x0

aclk_iep_en
aclk_iep clk gate enable register
"When HIGH, disable clock

0x0

hclk_vop_niu_en
hclk_vop_niu clk gate enable register
"When HIGH, disable clock

0x0

aclk_vop_niu_en
aclk_vop_niu clk gate enable register
"When HIGH, disable clock

0x0

hclk_vop_en
hclk_vop clk gate enable register
"When HIGH, disable clock

0x0

aclk_vop_en
aclk_vop clk gate enable register
"When HIGH, disable clock

1:0 RO

0x0

reserved

CRU_CLKGATE_CON22
Address: Operational Base + offset (0x0258)
Internal clock gating register22

Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:6 |RO

0x0

reserved

0x0

pclk_hdcp_ctrl_en
pclk_hdcp_ctrl clk gate enable register
"When HIGH, disable clock

0x0

pclk_hdmi_ctrl_en
pclk_hdmi_ctrl clk gate enable register
"When HIGH, disable clock

0x0

aclk_rga_niu_en
aclk_rga_niu clk gate enable register
"When HIGH, disable clock

0x0

aclk_vio_niu_en
aclk_vio_niu clk gate enable register
"When HIGH, disable clock

0x0

hclk_vio_niu_en
hclk_vio_niu clk gate enable register
"When HIGH, disable clock
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Bit

Attr

Reset Value

Description

RW

0x0

hclk_hdcp_en
hclk_hdcp clk gate enable register
"When HIGH, disable clock

CRU_CLKGATE_CON23
Address: Operational Base + offset (0x025c¢)
Internal clock gating register23

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:4

RO

0x0

reserved

RW

0x0

hclk_vpu_niu_en
hclk_vpu_niu clk gate enable register
"When HIGH, disable clock

RW

0x0

aclk_vpu_niu_en
aclk_vpu_niu clk gate enable register
"When HIGH, disable clock

RW

0x0

hclk_vpu_en
hclk_vpu clk gate enable register
"When HIGH, disable clock

RW

0x0

aclk_vpu_en
aclk_vpu clk gate enable register
"When HIGH, disable clock

CRU_CLKGATE_CON24
Address: Operational Base + offset (0x0260)
Internal clock gating register24

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 00000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:4 |[RO |0xO0 reserved
hclk_rkvdec_niu_en
3 RW |0x0 hclk_rkvdec_niu clk gate enable register
"When HIGH, disable clock
aclk_rkvdec_niu_en
2 RW (0xO0 aclk_rkvdec_niu clk gate enable register

"When HIGH, disable clock
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Bit |Attr

Reset Value

Description

hclk_rkvdec_en

1 RW (0xO0 hclk_rkvdec clk gate enable register
"When HIGH, disable clock
aclk_rkvdec_en

0 RW (0xO0 aclk_rkvdec clk gate enable register

"When HIGH, disable clock

CRU_CLKGATE_CON25
Address: Operational Base + offset (0x0264)
Internal clock gating register25

Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:7 |RO

0x0

reserved

0x0

aclk_axi2sram_en
axi2sram clk gate enable register
"When HIGH, disable clock

0x0

hclk_h264_en
hclk_h264 clk gate enable register
"When HIGH, disable clock

4 RW

0x0

aclk_h264_en
aclk_h264 clk gate enable register
"When HIGH, disable clock

0x0

pclk_h265_en
pclk_h265 clk gate enable register
"When HIGH, disable clock

2 RW

0x0

aclk_h265_en
aclk_h265 clk gate enable register
"When HIGH, disable clock

0x0

hclk_rkvenc_niu_en
hclk_rkvenc_niu clk gate enable register
"When HIGH, disable clock

0 RW

0x0

aclk_rkvenc_niu_en
aclk_rkvenc_niu clk gate enable register
"When HIGH, disable clock

CRU_CLKGATE_CON26
Address: Operational Base + offset (0x0268)
Internal clock gating register26
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Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:6

RO

0x0

reserved

RW

0x0

pclk_gmac_niu_en
pclk_gmac_niu clk gate enable register
"When HIGH, disable clock

RW

0x0

aclk_gmac_niu_en
aclk_gmac_niu clk gate enable register
"When HIGH, disable clock

RW

0x0

pclk_gmac2io_en
pclk_gmac2io clk gate enable register
"When HIGH, disable clock

RW

0x0

aclk_gmac2io_en
aclk_gmacz2io clk gate enable register
"When HIGH, disable clock

RW

0x0

pclk_gmac2phy_en
pclk_gmac2phy clk gate enable register
"When HIGH, disable clock

RW

0x0

aclk_gmac2phy_en
aclk_gmac2phy clk gate enable register
"When HIGH, disable clock

CRU_CLKGATE_CONZ27
Address: Operational Base + offset (0x026c¢)
Internal clock gating register27

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:2 |[RO |0x0 reserved
clk4x_ddrphy_en
1 RW (0xO0 clkdx_ddrphy clk gate enable register
"When HIGH, disable clock
clk_ddrphy_en
0 RW (0xO0 clk_ddrphy clk gate enable register

"When HIGH, disable clock

CRU_CLKGATE_CON28
Address: Operational Base + offset (0x0270)
Internal clock gating register28
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Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:5 (RO

0x0

reserved

4 RW

0x0

pclk_otp_en
pclk_otp clk gate enable register
"When HIGH, disable clock

0x0

pclk_pmu_en
pclk_pmu clk gate enable register
"When HIGH, disable clock

0x0

pclk_usb3phy_pipe_en
pclk_usb3phy_pipe clk gate enable register
"When HIGH, disable clock

0x0

pclk_usb3phy_otg_en
pclk_usb3phy_otg clk gate enable register
"When HIGH, disable clock

0x0

hclk_pdm_en
hclk_pdm clk gate enable register
"When HIGH, disable clock

CRU_SSGTBLO_3
Address: Operational Base + offset (0x0280)
SSMOD external wave table register0

Bit |Attr

Reset Value

Description

31:0 (WO

0x00000000

ssgtbl0_3

Extern wave table 0-3
7-0: tableO
15-8: tablel
23-16: table2
31-24: table3

CRU_SSGTBL4_7
Address: Operational Base + offset (0x0284)
SSMOD external wave table registerl

Bit |Attr

Reset Value

Description

31:0 (WO

0x00000000

ssgtbl4_7

Extern wave table 4-7
7-0: table4
15-8: table5
23-16: table6
31-24: table?7
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CRU_SSGTBLS8_11
Address: Operational Base + offset (0x0288)
SSMOD external wave table register2

Bit |Attr| Reset Value Description

ssgthl8_11

Extern wave table 8-11
7-0: table8
15-8: table9
23-16: tablel0
31-24: tablel1l

31:0 |WO [0x00000000

CRU_SSGTBL12_15
Address: Operational Base + offset (0x028c)
SSMOD external wave table register3

Bit |Attr| Reset Value Description

ssgtbl12_15
Extern wave table 12-15
7-0: tablel2
15-8: tablel3
23-16: tablel4
31-24: tablel5

31:0 (WO [0x00000000

CRU_SSGTBL16_19
Address: Operational Base + offset (0x0290)
SSMOD external wave table register4

Bit |Attr| Reset Value Description

ssgtbl16_19
Extern wave table 16-19
7-0: tablel6
15-8: tablel?7
23-16: tablel8
31-24: tablel9

31:0 (WO [0x00000000

CRU_SSGTBL20_23
Address: Operational Base + offset (0x0294)
SSMOD external wave table register5

Bit |Attr| Reset Value Description

ssgtbl20_23
Extern wave table 20-23
7-0: table20
15-8: table21
23-16: table22
31-24: table23

31:0 |WO [(0x00000000
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CRU_SSGTBL24_27
Address: Operational Base + offset (0x0298)
SSMOD external wave table register6

Bit |Attr| Reset Value

Description

ssgtbl24_27
Extern wave table 24-27
7-0: table24
15-8: table25
23-16: table26
31-24: table27

31:0 |WO [0x00000000

CRU_SSGTBL28_31
Address: Operational Base + offset (0x029c)
SSMOD external wave table register7

Bit |Attr| Reset Value

Description

ssgtbl28_31
Extern wave table 28-31
7-0: table28
15-8: table29
23-16: table30
31-24: table31

31:0 |WO [{0x00000000

CRU_SSGTBL32_35
Address: Operational Base + offset (0x02a0)
SSMOD external wave table register8

Bit |Attr| Reset Value

Description

ssgtbl32_35
Extern wave table 32-35
7-0: table32
15-8: table33
23-16: table34
31-24: table35

31:0 (WO [0x00000000

CRU_SSGTBL36_39
Address: Operational Base + offset (0x02a4)
SSMOD external wave table register9
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Bit |Attr| Reset Value Description

ssgtbl36_39
Extern wave table 36-39
7-0: table36
15-8: table37
23-16: table38
31-24: table39

31:0 |WO [0x00000000

CRU_SSGTBL40_43
Address: Operational Base + offset (0x02a8)
SSMOD external wave table register10

Bit |Attr| Reset Value Description

ssgtbl40_43
Extern wave table 40-43
7-0: table40
15-8: table41
23-16: table42
31-24: table43

31:0 (WO [0x00000000

CRU_SSGTBL44_47
Address: Operational Base + offset (0x02ac)
SSMOD external wave table registerll

Bit |Attr| Reset Value Description

ssgtbl44_47
Extern wave table 44-47
7-0: tabled44
15-8: table45
23-16: table46
31-24: table47

31:0 (WO [0x00000000

CRU_SSGTBL48_51
Address: Operational Base + offset (0x02b0)
SSMOD external wave table register12

Bit |Attr| Reset Value Description

ssgtbl48_51
Extern wave table 48-51
7-0: table48
15-8: table49
23-16: table50
31-24: table51

31:0 |WO [0x00000000

CRU_SSGTBL52_55
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Address: Operational Base + offset (0x02b4)
SSMOD external wave table register13

Bit |Attr| Reset Value Description

ssgtbl52_55
Extern wave table 52-55
7-0: table52
15-8: table53
23-16: table54
31-24: table55

31:0 |WO [0x00000000

CRU_SSGTBL56_59
Address: Operational Base + offset (0x02b8)
SSMOD external wave table register14

Bit |Attr| Reset Value Description

ssgtbl56_59
Extern wave table 56-59
7-0: table56
15-8: table57
23-16: table58
31-24: table59

31:0 (WO [0x00000000

CRU_SSGTBL60_63
Address: Operational Base + offset (0x02bc)
SSMOD external wave table registerl5

Bit |Attr| Reset Value Description

ssgtbl60_63
Extern wave table 60-63
7-0: table60
15-8: table61
23-16: table62
31-24: table63

31:0 (WO [0x00000000

CRU_SSGTBL64_67
Address: Operational Base + offset (0x02c0)
SSMOD external wave table register16

Bit |Attr| Reset Value Description

ssgtbl64_67
Extern wave table 64-67
7-0: table64
15-8: table65
23-16: table66
31-24: table67

31:0 |WO [(0x00000000
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CRU_SSGTBL68_71
Address: Operational Base + offset (0x02c4)
SSMOD external wave table registerl?7

Bit |Attr| Reset Value

Description

ssgtbl68_71
Extern wave table 68-71
7-0: table68
15-8: table69
23-16: table70
31-24: table71

31:0 |WO [0x00000000

CRU_SSGTBL72_75
Address: Operational Base + offset (0x02c8)
SSMOD external wave table registerl8

Bit |Attr| Reset Value

Description

ssgtbl72_75
Extern wave table 72-75
7-0: table72
15-8: table73
23-16: table74
31-24: table75

31:0 (WO [0x00000000

CRU_SSGTBL76_79
Address: Operational Base + offset (0x02cc)
SSMOD external wave table register19

Bit |Attr| Reset Value

Description

ssgtbl76_79
Extern wave table 76-79
7-0: table76
15-8: table77
23-16: table78
31-24: table79

31:0 (WO [0x00000000

CRU_SSGTBL80_83
Address: Operational Base + offset (0x02d0)
SSMOD external wave table register20
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Bit |Attr| Reset Value Description

ssgtbl80_83
Extern wave table 80-83
7-0: table80
15-8: table81
23-16: table82
31-24: table83

31:0 |WO [0x00000000

CRU_SSGTBL84_87
Address: Operational Base + offset (0x02d4)
SSMOD external wave table register21

Bit |Attr| Reset Value Description

ssgtbl84_87
Extern wave table 84-87
7-0: table84
15-8: table85
23-16: table86
31-24: table87

31:0 (WO [0x00000000

CRU_SSGTBLS88_91
Address: Operational Base + offset (0x02d8)
SSMOD external wave table register22

Bit |Attr| Reset Value Description

ssgtbl88_91
Extern wave table 88-91
7-0: table88
15-8: table89
23-16: table90
31-24: table91

31:0 (WO [0x00000000

CRU_SSGTBL92_95
Address: Operational Base + offset (0x02dc)
SSMOD external wave table register23

Bit |Attr| Reset Value Description

ssgtbl92_95
Extern wave table 92-95
7-0: table92
15-8: table93
23-16: table94
31-24: table95

31:0 |WO [0x00000000

CRU_SSGTBL96_99
Address: Operational Base + offset (0x02e0)
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SSMOD external wave table register24

Bit |Attr| Reset Value Description

ssgtbl96_99
Extern wave table 96-99
7-0: table96
15-8: table97
23-16: table98
31-24: table99

31:0 |WO [0x00000000

CRU_SSGTBL100_103
Address: Operational Base + offset (0x02e4)
SSMOD external wave table register25

Bit |Attr| Reset Value Description

ssgtbl100_103
Extern wave table 100-103
7-0: table100
15-8: table101
23-16: tablel102
31-24: tablel103

31:0 (WO [0x00000000

CRU_SSGTBL104_107
Address: Operational Base + offset (0x02e8)
SSMOD external wave table register26

Bit |Attr| Reset Value Description

ssgtbl104_107
Extern wave table 104-107
7-0: table104
15-8: table105
23-16: table106
31-24: table107

31:0 (WO [0x00000000

CRU_SSGTBL108_111
Address: Operational Base + offset (0x02ec)
SSMOD external wave table register27

Bit |Attr| Reset Value Description

ssgtbl108_111
Extern wave table 108-111
7-0: table108
15-8: table109
23-16: tablel110
31-24: tablel11l

31:0 |WO [(0x00000000
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CRU_SSGTBL112_115
Address: Operational Base + offset (0x02f0)
SSMOD external wave table register28

Bit |Attr| Reset Value Description

ssgthl112_115
Extern wave table 112-115
7-0: table112
15-8: table113
23-16: tablel14
31-24: table115

31:0 |WO [0x00000000

CRU_SSGTBL116_119
Address: Operational Base + offset (0x02f4)
SSMOD external wave table register29

Bit |Attr| Reset Value Description

ssgtbl116_119
Extern wave table 116-119
7-0: tablel16
15-8: table117
23-16: table118
31-24: tablel119

31:0 |WO [0x00000000

CRU_SSGTBL120_123
Address: Operational Base + offset (0x02f8)
SSMOD external wave table register30

Bit |Attr| Reset Value Description

ssgtbl120_123
Extern wave table 120-123
7-0: table120
15-8: table121
23-16: tablel122
31-24: tablel123

31:0 (WO [0x00000000

CRU_SSGTBL124_127
Address: Operational Base + offset (0x02fc)
SSMOD external wave table register31

Bit |Attr| Reset Value Description

ssgtbl124_127
Extern wave table 124-127
7-0: table124
15-8: tablel125
23-16: tablel26
31-24: tablel27

31:0 |WO [(0x00000000
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CRU_SOFTRST_CONO
Address: Operational Base + offset (0x0300)
Internal software reset control registerO

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

12_srstn_req
|12 reset request bit
"When HIGH, reset relative logic

14

RW

0x0

strc_sys_asrstn_req
bus niu aresetn request bit
"When HIGH, reset relative logic

13

RW

0x0

core_niu_srstn_req
core_niu reset request bit
"When HIGH, reset relative logic

12

RW

0x0

topdbg_srstn_req
dap presetn request bit
"When HIGH, reset relative logic

11

RW

0x0

core3_dbg_srstn_req
core3_dbg reset request bit
"When HIGH, reset relative logic

10

RW

0x0

core2_dbg_srstn_req
core2_dbg reset request bit
"When HIGH, reset relative logic

RW

0x0

corel_dbg_srstn_req
corel_dbg reset request bit
"When HIGH, reset relative logic

RW

0x0

core0_dbg_srstn_req
core0_dbg reset request bit
"When HIGH, reset relative logic

RW

0x0

core3_srstn_req
core3 reset request bit
"When HIGH, reset relative logic

RW

0x0

core2_srstn_req
core2 reset request bit
"When HIGH, reset relative logic

RW

0x0

corel_srstn_req
corel reset request bit
"When HIGH, reset relative logic

RW

0x0

coreQ_srstn_req
core0 reset request bit
"When HIGH, reset relative logic
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Bit |Attr| Reset Value Description

corepo3_srstn_req

3 RW (0xO0 corepo3 reset request bit
"When HIGH, reset relative logic
corepo2_srstn_req

2 RW (0xO0 corepo?2 reset request bit
"When HIGH, reset relative logic
corepol_srstn_req

1 RW (0xO0 corepol reset request bit
"When HIGH, reset relative logic
corepo0_srstn_req

0 RW (0xO0 corepo0 reset request bit

"When HIGH, reset relative logic

CRU_SOFTRST_CON1
Address: Operational Base + offset (0x0304)
Internal software reset control registerl

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

gpio3_srstn_req
gpio3 reset request bit
"When HIGH, reset relative logic

14

RW

0x0

gpio2_srstn_req
gpio2 reset request bit
"When HIGH, reset relative logic

13

RW

0x0

gpiol_srstn_req
gpiol reset request bit
"When HIGH, reset relative logic

12

RW

0x0

gpio0_srstn_req
gpio0 reset request bit
"When HIGH, reset relative logic

11

RW

0x0

rom_srstn_req
rom reset request bit
"When HIGH, reset relative logic

10

RW

0x0

intmem_srstn_req
intmem reset request bit
"When HIGH, reset relative logic

RW

0x0

spdif_srstn_req
spdif reset request bit
"When HIGH, reset relative logic
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Bit |Attr| Reset Value Description

bussys_psrstn_req

8 RW (0xO0 bus niu presetn request bit
"When HIGH, reset relative logic
bussys_hsrstn_req

7 RW (0xO0 bus niu hresetn request bit
"When HIGH, reset relative logic
efuse_srstn_req

6 RW |0x0 efuse reset request bit
"When HIGH, reset relative logic
pmu_psrstn_req

5 RW (0xO0 pmu presetn request bit
"When HIGH, reset relative logic

4 RO |0x0 Reserved
dap_srstn_req

3 RW |0x0 dap reset request bit
"When HIGH, reset relative logic
a53_gic_srstn_req

2 RW |0x0 ab3_gic reset request bit
"When HIGH, reset relative logic

1:0 (RO |0x0 Reserved

CRU_SOFTRST_CON2
Address: Operational Base + offset (0x0308)
Internal software reset control register2

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

i2c3_srstn_req
i2c3 reset request bit
"When HIGH, reset relative logic

14

RW

0x0

i2c2_srstn_req
i2c2 reset request bit
"When HIGH, reset relative logic

13

RW

0x0

i2cl_srstn_req
i2cl reset request bit
"When HIGH, reset relative logic

12

RW

0x0

i2c0_srstn_req
i2c0 reset request bit
"When HIGH, reset relative logic

11

RW

0x0

uart2_psrstn_req
uart2 presetn request bit
"When HIGH, reset relative logic
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Bit |Attr| Reset Value Description

uartl_psrstn_req
10 RW (0xO0 uartl presetn request bit
"When HIGH, reset relative logic

uart0_psrstn_req
9 RW (0xO0 uart0 presetn request bit
"When HIGH, reset relative logic

uart2_srstn_req
8 RW (0xO0 uart2 reset request bit
"When HIGH, reset relative logic

uartl_srstn_req
7 RW (0xO0 uartl reset request bit
"When HIGH, reset relative logic

uartO_srstn_req
6 RW |0x0 uartO reset request bit
"When HIGH, reset relative logic

i2s2_hsrstn_req
5 RW |0x0 i2s2 hresetn request bit
"When HIGH, reset relative logic

i2s1_hsrstn_req
4 RW |0x0 i2s1 hresetn request bit
"When HIGH, reset relative logic

i2s0_hsrstn_req
3 RW (0xO0 i2s0 hresetn request bit
"When HIGH, reset relative logic

i2s2_srstn_req
2 RW (0xO0 i2s2 reset request bit
"When HIGH, reset relative logic

i2s1_srstn_req
1 RW (0xO0 i2s1 reset request bit
"When HIGH, reset relative logic

i2s0_srstn_req
0 RW (0xO0 i2s0 reset request bit
"When HIGH, reset relative logic

CRU_SOFTRST_CON3
Address: Operational Base + offset (0x030c¢)
Internal software reset control register3

Bit |Attr| Reset Value Description

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

31:16{WO [0x0000

15 RO |0x0 reserved
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Bit

Attr

Reset Value

Description

14

RW

0x0

dcf_psrstn_req
dcf presetn request bit
"When HIGH, reset relative logic

13

RW

0x0

dcf_asrstn_req
dcf aresetn request bit
"When HIGH, reset relative logic

12

RW

0x0

tsp_hsadc_srstn_req
tsp_hsadc reset request bit
"When HIGH, reset relative logic

11

RW

0x0

tsp_srstn_req
tsp reset request bit
"When HIGH, reset relative logic

10

RW

0x0

tsp_hsrstn_req
tsp hresetn request bit
"When HIGH, reset relative logic

RW

0x0

tsp_asrstn_req
tsp aresetn request bit
"When HIGH, reset relative logic

RW

0x0

dma_srstn_req
dma reset request bit
"When HIGH, reset relative logic

RW

0x0

pwmO_psrstn_req
pwmO presetn request bit
"When HIGH, reset relative logic

RW

0x0

pwmO_srstn_req
pwmO reset request bit
"When HIGH, reset relative logic

RW

0x0

efuse_ns_psrstn_req
efuse_ns presetn request bit
"When HIGH, reset relative logic

RW

0x0

efuse_se_psrstn_req
efuse_se presetn request bit
"When HIGH, reset relative logic

RW

0x0

i2c3_psrstn_req
i2c3 presetn request bit
"When HIGH, reset relative logic

RW

0x0

i2c2_psrstn_req
i2c2 presetn request bit
"When HIGH, reset relative logic

RW

0x0

i2cl_psrstn_req
i2cl presetn request bit
"When HIGH, reset relative logic

RW

0x0

i2c0_psrstn_req
i2c0 presetn request bit
"When HIGH, reset relative logic
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CRU_SOFTRST_CON4
Address: Operational Base + offset (0x0310)
Internal software reset control register4

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask
write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

usb3grf_srstn_req
usb3grf reset request bit
"When HIGH, reset relative logic

14

RW

0x0

timer5_srstn_req
timer5 reset request bit
"When HIGH, reset relative logic

13

RW

0x0

timer4_srstn_req
timer4 reset request bit
"When HIGH, reset relative logic

12

RW

0x0

timer3_srstn_req
timer3 reset request bit
"When HIGH, reset relative logic

11

RW

0x0

timer2_srstn_req
timer2 reset request bit
"When HIGH, reset relative logic

10

RW

0x0

timerl_srstn_req
timerl reset request bit
"When HIGH, reset relative logic

RW

0x0

timerQ_srstn_req
timer0 reset request bit
"When HIGH, reset relative logic

RW

0x0

timer_6¢h_psrstn_req
timer_6ch presetn request bit
"When HIGH, reset relative logic

RW

0x0

usb_grf_srstn_req
usb_grf reset request bit
"When HIGH, reset relative logic

RW

0x0

grf_srstn_req
grf reset request bit
"When HIGH, reset relative logic

RW

0x0

sgrf_srstn_req
sgrf reset request bit
"When HIGH, reset relative logic

RW

0x0

crypto_srstn_req
crypto reset request bit
"When HIGH, reset relative logic
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Bit |Attr| Reset Value Description

tsadc_psrstn_req
3 RW (0xO0 tsadc presetn request bit
"When HIGH, reset relative logic

tsadc_srstn_req
2 RW (0xO0 tsadc reset request bit
"When HIGH, reset relative logic

spi0_srstn_req
1 RW |0xO0 spi0 reset request bit
"When HIGH, reset relative logic

scr_srstn_req
0 RW |0xO0 scr reset request bit
"When HIGH, reset relative logic

CRU_SOFTRST_CON5
Address: Operational Base + offset (0x0314)
Internal software reset control register5

Bit |Attr| Reset Value Description

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

31:16{WO [0x0000

ddrphy_psrstn_req
15 RW |0x0 ddrphy presetn request bit
"When HIGH, reset relative logic

ddrphy_srstn_req
14 RW (0xO0 ddrphy reset request bit
"When HIGH, reset relative logic

ddrctrl_psrstn_req
13 RW (0xO0 ddrctrl presetn request bit
"When HIGH, reset relative logic

ddrctrl_srstn_req
12 RW (0xO0 ddrctrl reset request bit
"When HIGH, reset relative logic

ddrmsch_srstn_req

11 RW (0xO0 ddrmsch reset request bit
"When HIGH, reset relative logic
10 RO [0x0 reserved
msch_srstn_req
9 RW |0x0 msch reset request bit

"When HIGH, reset relative logic

dfimon_srstn_req
8 RW |0x0 dfimon reset request bit
"When HIGH, reset relative logic
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Bit |Attr| Reset Value Description

grf_ddr_srstn_req
7 RW |0x0 grf_ddr reset request bit
"When HIGH, reset relative logic

saradc_psrstn_req
6 RW (0xO0 saradc presetn request bit
"When HIGH, reset relative logic

saradc_srstn_req

5 RW (0xO0 saradc reset request bit

"When HIGH, reset relative logic
4 RO |0x0 reserved

acodec_psrstn_req
3 RW |0x0 acodec presetn request bit

"When HIGH, reset relative logic

vdac_srstn_req
2 RW |0x0 vdac reset request bit
"When HIGH, reset relative logic

hdmiphy_srstn_req
1 RW |0x0 hdmiphy reset request bit
"When HIGH, reset relative logic

phyniu_srstn_req
0 RW (0xO0 phyniu reset request bit
"When HIGH, reset relative logic

CRU_SOFTRST_CONG6
Address: Operational Base + offset (0x0318)
Internal software reset control register6

Bit |Attr| Reset Value Description

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

31:16|WO [(0x0000

emmc_srstn_req
15 RW [0x0 emmc reset request bit
"When HIGH, reset relative logic

sdio_srstn_req
14 RW |0x0 sdio reset request bit
"When HIGH, reset relative logic

mmcO0_srstn_req
13 RW [0x0 mmcO reset request bit
"When HIGH, reset relative logic

periphsys_hsrstn_req
12 RW |0x0 periph_niu hresetn request bit
"When HIGH, reset relative logic
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Bit

Attr

Reset Value

Description

11

RW

0x0

periph_niu_psrstn_req
periph_niu presetn request bit
"When HIGH, reset relative logic

10

RW

0x0

periph_niu_hsrstn_req
periph_niu hresetn request bit
"When HIGH, reset relative logic

RW

0x0

periph_niu_asrstn_req
periph_niu aresetn request bit
"When HIGH, reset relative logic

RW

0x0

sdmmcext_srstn_req
sdmmcext reset request bit
"When HIGH, reset relative logic

RW

0x0

gpu_niu_asrstn_req
gpu_niu aresetn request bit
"When HIGH, reset relative logic

RW

0x0

gpu_asrstn_req
gpu aresetn request bit
"When HIGH, reset relative logic

RW

0x0

otp_phy_srstn_req
otp_phy reset request bit
"When HIGH, reset relative logic

RW

0x0

macphy_srstn_req
macphy reset request bit
"When HIGH, reset relative logic

RW

0x0

gmac2io_asrstn_req
gmac2io aresetn request bit
"When HIGH, reset relative logic

RW

0x0

gmac2phy_asrstn_req
gmac2phy aresetn request bit
"When HIGH, reset relative logic

RW

0x0

gmac_niu_psrstn_req
gmac_niu presetn request bit
"When HIGH, reset relative logic

RW

0x0

gmac_niu_asrstn_req
gmac_niu aresetn request bit
"When HIGH, reset relative logic

CRU_SOFTRST_CON?
Address: Operational Base + offset (0x031c)
Internal software reset control register?7
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Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

usb3phy_pipe_srstn_req
usb3phy_pipe reset request bit
"When HIGH, reset relative logic

14

RW

0x0

usb3phy_u3_srstn_req
usb3phy_u3 reset request bit
"When HIGH, reset relative logic

13

RW

0x0

usb3phy_u2_srstn_req
usb3phy_u2 reset request bit
"When HIGH, reset relative logic

12

RW

0x0

usb3otg_utmi_srst_req
usb3otg_utmi reset request bit
"When HIGH, reset relative logic

11

RW

0x0

usb2host_utmi_srst_req
usb2host_utmi reset request bit
"When HIGH, reset relative logic

10

RW

0x0

usb2otg_utmi_srst_req
usb2otg_utmi reset request bit
"When HIGH, reset relative logic

RW

0x0

usbpor_srst_req
usbpor reset request bit
"When HIGH, reset relative logic

RW

0x0

usb3otg_srstn_req
usb3otg reset request bit
"When HIGH, reset relative logic

RW

0x0

usb2host_utmi_srstn_req
usb2host_utmi reset request bit
"When HIGH, reset relative logic

RW

0x0

usb2host_ehciphy_srstn_req
usb2host_ehciphy reset request bit
"When HIGH, reset relative logic

RW

0x0

usb2host_aux_srstn_req
usb2host_aux reset request bit
"When HIGH, reset relative logic

RW

0x0

usb2host_arb_srstn_req
usb2host_arb reset request bit
"When HIGH, reset relative logic

RW

0x0

usb2host_hsrstn_req
usb2host hresetn request bit
"When HIGH, reset relative logic
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Bit |Attr| Reset Value Description

usb2otg_adp_srstn_req
2 RW (0xO0 usb2otg_adp reset request bit
"When HIGH, reset relative logic

usb2otg_srstn_req
1 RW (0xO0 usb2otg reset request bit
"When HIGH, reset relative logic

usb2otg_hsrstn_req
0 RW (0xO0 usb2otg hresetn request bit
"When HIGH, reset relative logic

CRU_SOFTRST_CONS8
Address: Operational Base + offset (0x0320)
Internal software reset control register8

Bit |Attr| Reset Value Description

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

31:16{WO [0x0000

hdmi_psrstn_req
15 RW |0x0 hdmi presetn request bit
"When HIGH, reset relative logic

hdmi_srstn_req
14 RW (0xO0 hdmi reset request bit
"When HIGH, reset relative logic

iep_hsrstn_req
13 RW (0xO0 iep hresetn request bit
"When HIGH, reset relative logic

iep_asrstn_req
12 RW |0x0 iep aresetn request bit
"When HIGH, reset relative logic

rga_hsrstn_req
11 RW (0xO0 rga hresetn request bit
"When HIGH, reset relative logic

rga_asrstn_req
10 RW [0x0 rga aresetn request bit
"When HIGH, reset relative logic

rga_niu_asrstn_req
9 RW [0x0 rga_niu aresetn request bit
"When HIGH, reset relative logic

rga_srstn_req
8 RW [0x0 rga reset request bit
"When HIGH, reset relative logic
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Bit

Attr

Reset Value

Description

RW

0x0

vop_dsrstn_req
vop dresetn request bit
"When HIGH, reset relative logic

RW

0x0

vop_hsrstn_req
vop hresetn request bit
"When HIGH, reset relative logic

RW

0x0

vop_asrstn_req
vop aresetn request bit
"When HIGH, reset relative logic

RW

0x0

vop_niu_asrstn_req
vop_niu aresetn request bit
"When HIGH, reset relative logic

RW

0x0

vio_arbi_hsrstn_req
vio_arbi hresetn request bit
"When HIGH, reset relative logic

RW

0x0

vio_h2p_hsrstn_req
vio_h2p hresetn request bit
"When HIGH, reset relative logic

RW

0x0

vio_bus_hsrstn_req
vio_bus hresetn request bit
"When HIGH, reset relative logic

RW

0x0

vio_asrstn_req
vio aresetn request bit
"When HIGH, reset relative logic

CRU_SOFTRST_CON9
Address: Operational Base + offset (0x0324)
Internal software reset control register9

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15

RW

0x0

usb3phy_pipe_psrstn_req
usb3phy_pipe presetn request bit
"When HIGH, reset relative logic

14

RW

0x0

usb3phy_otg_psrstn_req
usb3phy_otg presetn request bit
"When HIGH, reset relative logic

13

RW

0x0

pdm_srstn_req
pdm reset request bit
"When HIGH, reset relative logic
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Bit |Attr| Reset Value Description

pdm_hsrstn_req
12 RW (0xO0 pdm hresetn request bit
"When HIGH, reset relative logic

ddrstdy_srstn_req
11 RW (0xO0 ddrstdy reset request bit
"When HIGH, reset relative logic

ddrstdy_psrstn_req
10 RW (0xO0 ddrstdy presetn request bit
"When HIGH, reset relative logic

ddrctrl_asrstn_req
9 RW (0xO0 ddrctrl aresetn request bit
"When HIGH, reset relative logic

otp_user_srstn_req
8 RW |0x0 otp_user reset request bit
"When HIGH, reset relative logic

otp_sbpi_srstn_req
7 RW |0x0 otp_sbpi reset request bit
"When HIGH, reset relative logic

otp_psrstn_req
6 RW |0x0 otp presetn request bit
"When HIGH, reset relative logic

cif_psrstn_req
5 RW (0xO0 cif presetn request bit
"When HIGH, reset relative logic

cif_hsrstn_req
4 RW (0xO0 cif hresetn request bit
"When HIGH, reset relative logic

cif_asrstn_req
3 RW (0xO0 cif aresetn request bit
"When HIGH, reset relative logic

hdcp_hsrstn_req
2 RW (0xO0 hdcp hresetn request bit
"When HIGH, reset relative logic

hdcp_srstn_req
1 RW |0x0 hdcp reset request bit
"When HIGH, reset relative logic

hdcp_asrstn_req
0 RW [0x0 hdcp aresetn request bit
"When HIGH, reset relative logic

CRU_SOFTRST_CON10
Address: Operational Base + offset (0x0328)
Internal software reset control register10
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Bit |Attr| Reset Value Description

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

31:16|WO [(0x0000

ddrphydiv_srstn_req

15 RW (0xO0 ddrphydiv reset request bit
"When HIGH, reset relative logic
14:10|RO ([0OxO reserved
vdec_cabac_srstn_req
9 RW [0xO0 vdec_cabac reset request bit

"When HIGH, reset relative logic

vdec_core_srstn_req
8 RW [0x0 vdec_core reset request bit
"When HIGH, reset relative logic

vdec_niu_hsrstn_req
7 RW [0x0 vdec_niu hresetn request bit
"When HIGH, reset relative logic

vdec_hsrstn_req
6 RW |0x0 vdec hresetn request bit
"When HIGH, reset relative logic

vdec_niu_asrstn_req
5 RW [0xO0 vdec_niu aresetn request bit
"When HIGH, reset relative logic

vdec_asrstn_req
4 RW (0xO0 vdec aresetn request bit
"When HIGH, reset relative logic

vcodec_niu_hsrstn_req
3 RW [0xO0 vcodec_niu hresetn request bit
"When HIGH, reset relative logic

vcodec_hsrstn_req
2 RW (0xO0 vcodec hresetn request bit
"When HIGH, reset relative logic

vcodec_niu_asrstn_req
1 RW |0x0 vcodec_niu aresetn request bit
"When HIGH, reset relative logic

vcodec_asrstn_req
0 RW [0x0 vcodec aresetn request bit
"When HIGH, reset relative logic

CRU_SOFTRST_CON11
Address: Operational Base + offset (0x032c)
Internal software reset control register1l1
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Bit |Attr| Reset Value Description

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

31:16|WO [(0x0000

15:9 |RO ([0xO reserved
rkvenc_intmem_srstn_req
8 RW (0xO0 rkvenc_intmem reset request bit

"When HIGH, reset relative logic

rkvenc_h264_hsrstn_req
7 RW [0xO0 rkvenc_h264 hresetn request bit
"When HIGH, reset relative logic

rkvenc_h264_asrstn_req
6 RW [0x0 rkvenc_h264 aresetn request bit
"When HIGH, reset relative logic

rkvenc_h265_dsp_srstn_req
5 RW [0x0 rkvenc_h265_dsp reset request bit
"When HIGH, reset relative logic

rkvenc_h265_core_srstn_req
4 RW [0x0 rkvenc_h265_core reset request bit
"When HIGH, reset relative logic

rkvenc_h265_psrstn_req
3 RW (0xO0 rkvenc_h265 presetn request bit
"When HIGH, reset relative logic

rkvenc_h265_asrstn_req
2 RW [0xO0 rkvenc_h265 aresetn request bit
"When HIGH, reset relative logic

rkvenc_niu_hsrstn_req
1 RW [0xO0 rkvenc_niu hresetn request bit
"When HIGH, reset relative logic

rkvenc_niu_asrstn_req
0 RW [0xO0 rkvenc_niu aresetn request bit
"When HIGH, reset relative logic

CRU_CRU_SDMMC_CONO
Address: Operational Base + offset (0x0380)
sdmmc control0

Bit |Attr| Reset Value Description

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

31:16{WO [0x0000

15:12|RO (0xO reserved
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Bit |Attr| Reset Value Description

drv_sel
11 RW |0x0 drive select
drive select

drv_delaynum
10:3 |RW [0x00 drive delay number
drive delay number

drv_degree
2:1 |RW |0x2 drive degree
drive degree

init_state
0 RW [0x0 initial state
initial state

CRU_CRU_SDMMC_CON1
Address: Operational Base + offset (0x0384)
sdmmc controll

Bit |Attr| Reset Value Description

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

31:16{WO [0x0000

15:11|RO ([0xO0 reserved
sample_sel
10 RW (0xO0 sample select

sample select

sample_delaynum
9:2 |RW [0x00 sample delay number
sample delay number

sample_degree
1:0 |RW ([0xO0 sample degree
sample degree

CRU_CRU_SDIO_CONO
Address: Operational Base + offset (0x0388)
SDIO control0

Bit |Attr| Reset Value Description

write_mask

write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

31:16{WO [0x0000

15:12|RO (0xO reserved
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Bit |Attr| Reset Value

Description

11 RW |0x0

drv_sel
drive select
drive select

10:3 |[RW |0x00

drv_delaynum
drive delay number
drive delay number

2:1 RW |0x2

drv_degree
drive degree
drive degree

0 RW [0x0

init_state
initial state
initial state

CRU_CRU_SDIO_CON1

Address: Operational Base + offset (0x038c)

SDIO controll

Bit |Attr| Reset Value

Description

31:16{WO [0x0000

write_mask
write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:11|RO |0x0

reserved

10 RW [0x0

sample_sel
sample select
sample select

9:2 |RW |0x00

sample_delaynum
sample delay number
sample delay number

1:0 |RW |0x0

sample_degree
sample degree
sample degree

CRU_CRU_EMMC_CONO

Address: Operational Base + offset (0x0390)

EMMC control0

Bit |Attr| Reset Value

Description

31:16{WO [0x0000

write_mask
write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:12|RO |0x0

reserved
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Bit |Attr| Reset Value

Description

11 RW |0x0

drv_sel
drive select
drive select

10:3 |[RW |0x00

drv_delaynum
drive delay number
drive delay number

2:1 RW |0x2

drv_degree
drive degree
drive degree

0 RW [0x0

init_state
initial state
initial state

CRU_CRU_EMMC_CON1

Address: Operational Base + offset (0x0394)

EMMC controll

Bit |Attr| Reset Value

Description

31:16{WO [0x0000

write_mask
write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:11|RO |0x0

reserved

10 RW [0x0

sample_sel
sample select
sample select

9:2 |RW |0x00

sample_delaynum
sample delay number
sample delay number

1:0 |RW |0x0

sample_degree
sample degree
sample degree

CRU_CRU_SDMMC_EXT_CONO
Address: Operational Base + offset (0x0398)

SDMMC_EXT control0

Bit |Attr| Reset Value

Description

31:16{WO [0x0000

write_mask
write mask bits

"When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit

15:12|RO |0x0

reserved
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Bit

Attr

Reset Value

Description

11

RW

0x0

drv_sel
drive select
drive select

10:3

RW

0x00

drv_delaynum
drive delay number
drive delay number

2:1

RW

0x2

drv_degree
drive degree
drive degree

RW

0x0

init_state
initial state
initial state

CRU_CRU_SDMMC_EXT_CON1
Address: Operational Base + offset (0x039c¢)
SDMMC_EXT controll

Bit |Attr| Reset Value Description
write_mask
write mask bits
31:16/WO 10x0000 "When every bit HIGH, enable the writing corresponding bit
When every bit LOW, don't care the writing corresponding bit
15:11|RO ([0xO0 reserved
sample_sel
10 RW (0xO0 sample select
sample select
sample_delaynum
9:2 |RW [0x00 sample delay number
sample delay number
sample_degree
1:0 |RW ([0xO0 sample degree

sample degree

2.7 Timing Diagram

Power on reset timing is shown as follow:
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npor
sysrstn
plirstn
< 1.3us >
chiprstn
< 138us >
rstn_pre 1us l—
(IP reset)

Fig. 2-4 Chip Power On Reset Timing Diagram
Npor is hardware reset signal from out-chip, which is filtered glitch to obtain signal sysrstn.
To make PLLs work normally, the PLL reset signal (pllrstn) must maintain high for more
than 1us, and PLLs start to lock when plirstn de-assert, and the PLL max lock time is 1500
PLL REFCLK cycles. And then the system will wait about 138us, and then de-assert reset
signal chiprstn. The signal chiprstn is used to generate output clocks in CRU. After CRU
start output clocks, the system waits again for 768cycles (21.3us) to de-assert signal
rstn_pre, which is used to generate power on reset of all IPs.

2.8 Application Notes

2.8.1 PLL usage

A. PLL output frequency configuration

FBDIV, POSTDIV1, BYPASS can be configured by programming CRU_APLL_CONQO,
CRU_DPLL_CONO and CRU_GPLL_CONO.

DSMPD, REFDIV, POSTDIV2 can be configured by programming CRU_APLL_CON1,
CRU_DPLL_CON1 and CRU_GPLL_CON1.

FRAC can be configured by programming CRU_APLL_CON2, CRU_DPLL_CON2 and
CRU_GPLL_CON?2.

If DSMPD = 1 (DSM is disabled, "integer mode")

FOUTVCO = FREF / REFDIV * FBDIV

FOUTPOSTDIV = FOUTVCO / POSTDIV1 / POSTDIV2

When FREF is 24MHz, and if 700MHz FOUTPOSTDIV is needed. The configuration can be:

DSMPD =1

REFDIV = 6

FBDIV =175

POSTDIV1=1

POSTDIV2=1
And then

FOUTVCO = FREF / REFDIV * FBDIV = 24/6*175=700

FOUTPOSTDIV = FOUTVCO / POSTDIV1 / POSTDIV2=700/1/1=700

If DSMPD = 0 (DSM is enabled, "fractional mode")

FOUTVCO = FREF / REFDIV * (FBDIV + FRAC / 224)

FOUTPOSTDIV = FOUTVCO / POSTDIV1 / POSTDIV2

When FREF is 24MHz, and if 491.52MHz FOUTPOSTDIV is needed. The configuration can
be:

DSMPD = 0
REFDIV = 1
FBDIV =40
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FRAC = 24'hf5c28f
POSTDIV1=2
POSTDIV2=1
And then
FOUTVCO = FREF / REFDIV * (FBDIV + FRAC / 224) = 24/1*(40+4+24'hf5c28f /224)=
983.04
FOUTPOSTDIV = FOUTVCO / POSTDIV1 / POSTDIV2=983.04/2/1=491.52
B. PLL setting consideration
® If the POSTDIV value is changed during operation a short pulse (glitch) may occur on
FOUTPOSTDIV. The minimum width of the short pulse will be equal to twice the period
of the VCO. Therefore, if the circuitry clocked by the PLL is sensitive to short pulses,
the new divide value should be re-timed so that it is synchronous with the rising edge
of the output clock (FOUTPOSTDIV). Glitches cannot occur on any of the other outputs.
® For lowest power operation, the minimum VCO and FREF frequencies should be used.
For minimum jitter operation, the highest VCO and FREF frequencies should be used.
The normal operating range for the VCO is described above in .
® The supply rejection will be worse at the low end of the VCO range so care should be
taken to keep the supply clean for low power applications.
® The feedback divider is not capable of dividing by all possible settings due to the use of
a power-saving architecture. The following settings are valid for FBDIV:
DSMPD=1 (Integer Mode)
DSMPD=0 (Fractional Mode)
® The PD input places the PLL into the lowest power mode. In this case, all analog circuits
are turned off and FREF will be "ignored". The FOUTPOSTDIV and FOUTVCO pins are
forced to logic low (0V).
® The BYPASS pin controls a mux which selects FREF to be passed to the FOUTPOSTDIV
when active high. However, the PLL continues to run as it normally would if bypass
were low. This is a useful feature for PLL testing since the clock path can be verified
without the PLL being required to work. Also, the effect that the PLL induced supply
noise has on the output buffering can be evaluated. It is not recommended to switch
between BYPASS mode and normal mode for regular chip operation since this may
result in a glitch. Also, FOUTPOSTDIVPD should be set low if the PLL is to be used in
BYPASS mode.
2.8.2 PLL frequency change and lock check
The PLL programming supports changed on-the-fly and the PLL will simply slew to the new
frequency.
PLL lock state can be checked in CRU_APLL_CON1[10], CRU_DPLL_CON1[10],
CRU_CPLL_CON1[10], CRU_GPLL_CON1[10] register. The lock state is high when both
original hardware PLL lock and PLL counter lock are high. The PLL counter lock initial value
is CRU_GLB_CNT_TH[31:16].
The max delay time is 500 REF_CLK.
PLL locking consists of three phases.
® Phase 1 is control voltage slewing. During this phase one of the clocks (reference or
divide) is much faster than the other, and the PLL frequency adjusts almost
continuously. When locking from power down, the divide clock is initially very slow and
steadily increases frequency. It will take slightly longer for faster VCO settings when
locking from power down, since the PLL must slew further.
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® Phase 2 is small signal phase acquisition. During this phase, the internal up/down
signals alternate semi-chaotically as the phase slowly adjusts until the two signals are
aligned. The duration of this phase depends on the loop bandwidth and is faster with
higher bandwidth. Bandwidth can be estimated as FREF / REFDIV / 20 for integer mode
and FREF /REFDIV / 40 for fractional mode. The duration of small signal locking is
about 1/Bandwidth.

® Phase 3 is the digital cycle count. After the last cycle slip is detected, an internal
counter waits 256 FREF / REFDIV cycles before the lock signal goes high. This is
frequently the dominant factor in lock time - especially for slower reference clock
signals or large reference divide settings. This time can be calculated as
256 *REFDIV/FREF.

2.8.3 Fractional divider usage

To get specific frequency, clocks of I2S, SPDIF, UART can be generated by fractional divider.

Generally you must set that denominator is 20 times larger than numerator to generate

precise clock frequency. So the fractional divider applies only to generate low frequency

clock like 12S, UART.

2.8.4 Global software reset

Two global software resets are designed in the chip, you can program

CRU_GLB_SRST_FST_VALUE[15:0] as 0xfdb9 to assert the first global software reset

glb_srstn_1 and program CRU_GLB_SRST_SND_VALUE[15:0] as Oxeca8 to assert the

second global software reset glb_srstn_2. These two software resets are self-deasserted by

hardware.

Glb_srstn_1 resets almost all logic.

Glb_srstn_2 resets almost all logic except GRF and GPIOs.

2.8.5 Restriction

a The HDMI controller apb bus is connected to NIU (Network interface Unit) through a

h2p bridge. So if HDMI is needed, make sure hclk_h2p_en and pclk_h2p_en

(cru_clkgate_con21 bit 13 and bit 14) is disabled to open the clock for h2p bridge.

b The AXI bus of RGA/IEP/HDCP /VIP share same logic in niu of pd_vio. Please make sure

the rga_aclk_niu is opened (aclk_rga_niu_en, cru_clkgate_con22 bit 3 is disabled) if either

of these controllers is inuse.

c There is a sram shared between H265 and H264. H265 can access this sram by an

axi2sram bridge. So if H265 or H264 is enabled, make sure the clock of axi2sram is opend

(aclk_axi2sram_en, cru_clkgate_con25 bit6 should be set to disable).
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Chapter 3 General Register Files (GRF)

3.1 Overview

The general register file will be used to do static set by software, which is composed of

many registers for system control. The GRF is divided into four sections,
® GRF, used for general non-secure system,
® DDR_GREF, used for always on system

® USB2PHY_GRF, used for USB2 PHY control and query
® USB3PHY_GRF, used for USB3 PHY control and query

3.2 Function Description

The function of general register file is:

IOMUX control

3.3 GRF Register Description

3.3.1 Internal Address Mapping

Slave address can be divided into different length for different usage, which is shown as

follows.

3.3.2 Registers Summary

Control the state of GPIO in power-down mode
GPIO PAD pull down and pull up control

Used for common system control

® Used to record the system state

Name Offset Size | Reset Value Description
GRF_GPIO0A_IOMUX 0x0000 w 0x00000000 |GPIOOA iomux control
GRF_GPIO0B_IOMUX 0x0004 W 0x00000000 |GPIOOB iomux control
GRF_GPIO0C_IOMUX 0x0008 w 0x00000000 |GPIOOC iomux control
GRF_GPIO0OD_IOMUX 0x000c w 0x00000000 |GPIOOD iomux control
GRF_GPIO1A_IOMUX 0x0010 W 0x000004aa GPIO1A iomux control
GRF_GPIO1B_IOMUX 0x0014 W 0x00000000 GPIO1B iomux control
GRF_GPIO1C_IOMUX 0x0018 w 0x00000000 |GPIO1C iomux control
GRF_GPIO1D_IOMUX 0x001c W 0x00000000 GPIO1D iomux control
GRF_GPIO2A_IOMUX 0x0020 W 0x00000000 |GPIO2A iomux control
GRF_GPIO2BL_IOMUX 0x0024 % 0x00000200 GPIO2BL iomux control
GRF_GPIO2BH_IOMUX 0x0028 W 0x00000000 GPIO2BH iomux control
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Name Offset Size | Reset Value Description
GRF_GPIO2CL_IOMUX 0x002c W 0x00000000 GPIO2CL iomux control
GRF_GPIO2CH_IOMUX 0x0030 W 0x00000000 |GPIO2CH iomux control
GRF_GPIO2D_IOMUX 0x0034 W 0x00000000 GPIO2D iomux control
GRF_GPIO3AL_IOMUX 0x0038 W 0x00000000 GPIO3AL iomux control
GRF_GPIO3AH_IOMUX 0x003c W 0x00000000 |GPIO3AH iomux control
GRF_GPIO3BL_IOMUX 0x0040 W 0x00000000 GPIO3BL iomux control
GRF_GPIO3BH_IOMUX 0x0044 w 0x00000000 |GPIO3BH iomux control
GRF_GPIO3C_IOMUX 0x0048 w 0x00000000 |GPIO3C iomux control
GRF_GPIO3D_IOMUX 0x004c W 0x00000000 GPIO3D iomux control
GRF_COM_IOMUX 0x0050 W 0x00000000 |GRF common iomux control
GRF_GPIOOA_P 0x0100 W 0x0000566a GPIOOA PU/PD control
GRF_GPIOO0B_P 0x0104 W 0x0000aaba GPIOOB PU/PD control
GRF_GPIOOC_P 0x0108 w 0x0000aaba |GPIOOC PU/PD control
GRF_GPIOOD_P 0x010c W 0x0000aaaa GPIOOD PU/PD control
GRF_GPIO1A_P 0x0110 w 0x0000a555 GPIO1A PU/PD control
GRF_GPIO1B_P 0x0114 w 0x000056a5 GPIO1B PU/PD control
GRF_GPIO1C_P 0x0118 W 0x00009a65 GPIO1C PU/PD control
GRF_GPIO1D_P 0x011c W 0x0000aaaa GPIO1D PU/PD control
GRF_GPIO2A_P 0x0120 W 0x00009556 GPIO2A PU/PD control
GRF_GPIO2B_P 0x0124 W 0x0000959a GPIO2B PU/PD control
GRF_GPIO2C_P 0x0128 w 0x00005565 |GPIO2C PU/PD control
GRF_GPIO2D_P 0x012c W 0x000055a5 GPIO2D PU/PD control
GRF_GPIO3A_P 0x0130 W 0x000055a5 GPIO3A PU/PD control
GRF_GPIO3B_P 0x0134 W 0x00005aaa GPIO3B PU/PD control
GRF_GPIO3C_P 0x0138 W 0x00006555 GPIO3C PU/PD control
GRF_GPIO3D_P 0x013c W 0x0000555a GPIO3D PU/PD control
GRF_GPIOOA_E 0x0200 w 0x00008011 GPIOOA drive strength control
GRF_GPIOO0OB_E 0x0204 w 0x0000aa2a GPIOOB drive strength control
GRF_GPIOOC_E 0x0208 W 0x0000aa0a GPIOOC drive strength control
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Name Offset Size | Reset Value Description
GRF_GPIOOD_E 0x020c w 0x0000005a GPIOOD drive strength control
GRF_GPIO1A_E 0x0210 W 0x0000aaaa GPIO1A drive strength control
GRF_GPIO1B_E 0x0214 w 0x0000aa2a GPIO1B drive strength control
GRF_GPIO1C_E 0x0218 w 0x0000a88a GPIO1C drive strength control
GRF_GPIO1D_E 0x021c W 0x0000005a GPIO1D drive strength control
GRF_GPIO2A _E 0x0220 w 0x00000000 GPIO2A drive strength control
GRF_GPIO2B_E 0x0224 W 0x00004145 GPIO2B drive strength control
GRF_GPIO2C_E 0x0228 w 0x00005515 GPIO2C drive strength control
GRF_GPIO2D_E 0x022c w 0x0000aa01 GPIO2D drive strength control
GRF_GPIO3A_E 0x0230 w 0x0000aa22 GPIO3A drive strength control
GRF_GPIO3B_E 0x0234 w 0x00000000 GPIO3B drive strength control
GRF_GPIO3C_E 0x0238 w 0x0000aaaa GPIO3C drive strength control
GRF_GPIO3D_E 0x023c w 0x0000aaaa GPIO3D drive strength control
GRF_GPIOOL_SR 0x0300 W 0x00000000 GPIOO A/B SR control
GRF_GPIOOH_SR 0x0304 w 0x00000000 |GPIOO C/D SR control
GRF_GPIO1L_SR 0x0308 w 0x00000000 |GPIO1 A/B SR control
GRF_GPIO1H_SR 0x030c W 0x00000000 GPIO1 C/D SR control
GRF_GPIO2L_SR 0x0310 w 0x00000000 |GPIO2 A/B SR control
GRF_GPIO2H_SR 0x0314 W 0x00000000 GPIO2 C/D SR control
GRF_GPIO3L_SR 0x0318 W 0x00000000 GPIO3 A/B SR control
GRF_GPIO3H_SR 0x031c w 0x00000000 |GPIO3 C/D SR control
GRF_GPIOOL_SMT 0x0380 W 0x00000000 GPIOO A/B smitter control register
GRF_GPIOOH_SMT 0x0384 W 0x00000000 GPIOO C/D smitter control register
GRF_GPIO1L_SMT 0x0388 W 0x00000000 GPIO1 A/B smitter control register
GRF_GPIO1H_SMT 0x038c w 0x00000000 GPIO1 C/D smitter control register
GRF_GPIO2L_SMT 0x0390 W 0x00000000 GPIO2 A/B smitter control register
GRF_GPIO2H_SMT 0x0394 w 0x00000000 GPIO2 C/D smitter control register
GRF_GPIO3L_SMT 0x0398 w 0x00000000 GPIO3 A/B smitter control register
GRF_GPIO3H_SMT 0x039c W 0x00000000 GPIO3 C/D smitter control register
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Name Offset Size | Reset Value Description
GRF_SOC_CONO 0x0400 W 0x00000000 SOC control registerQ
GRF_SOC_CON1 0x0404 W 0x00000000 |SOC control registerl
GRF_SOC_CON2 0x0408 W 0x00001000 SOC control register2
GRF_SOC_CON3 0x040c W 0x00000000 SOC control register3
GRF_SOC_CON4 0x0410 W 0x00000000 |SOC control register4
GRF_SOC_CON5 0x0414 W 0x00000000 SOC control register5
GRF_SOC_CON6 0x0418 W 0x00000000 |SOC control register6
GRF_SOC_CON7 0x041c w 0x00000000 SOC control register?7
GRF_SOC_CONS8 0x0420 W 0x00000000 SOC control register8
GRF_SOC_CON9 0x0424 w 0x00000000 |SOC control register9
GRF_SOC_CON10 0x0428 W 0x0000f800 SOC control register10
GRF_SOC_STATUSO 0x0480 W 0x00000000 SOC status register0
GRF_SOC_STATUS1 0x0484 w 0x00000000 |SOC status registerl
GRF_SOC_STATUS2 0x0488 W 0x00000000 SOC status register2
GRF_SOC_STATUS3 0x048c w 0x00000000 |SOC status register3
GRF_SOC_STATUS4 0x0490 w 0x00000000 |SOC status register4
GRF_USB30TG_CONO 0x04c0 W 0x00002000 USB3O0TG control register0
GRF_USB30TG_CON1 0x04c4 w 0x00001100 USB30TG control registerl
GRF_CPU_CONO 0x0500 W 0x00000060 CPU control register0
GRF_CPU_CON1 0x0504 W 0x0000000c CPU control registerl
GRF_CPU_STATUSO 0x0520 w 0x00000000 |CPU status register0
GRF_CPU_STATUS1 0x0524 W 0x00000000 CPU status registerl
GRF_OS_REGO 0x05c8 W 0x00000000 os register0
GRF_OS_REG1 0x05cc W 0x00000000 os registerl
GRF_OS_REG2 0x05d0 W 0x00000000 os register2
GRF_OS_REG3 0x05d4 W 0x00000000 os register3
GRF_OS_REG4 0x05d8 W 0x00000000 os register4
GRF_OS_REG5 0x05dc W 0x00000000 os register5
GRF_OS_REG6 0x05e0 W 0x00000000 0s register6
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Name Offset Size | Reset Value Description
GRF_OS_REG7 0x05e4 W 0x00000000 os register?7
GRF_SIG_DETECT_CON 0x0680 W 0x00000000 External signal detect configue register
GRF_SIG_DETECT_STATUS 0x0690 w 0x00000000 External signal detect status register
GRF_SIG_DETECT_STATUS_CL External signal detect status clear

0x06a0 W 0x00000000
EAR register
GRF_SDMMC_DET_COUNTER |0x06b0 W 0x00030100 SDMMC detect counter register
GRF_HOSTO_CONO 0x0700 W 0x00000820 host0 control registerQ
GRF_HOSTO_CON1 0x0704 w 0x000004bc hostO control registerl
GRF_HOSTO_CON2 0x0708 W 0x00000019 hostO control register2
GRF_OTG_CONO 0x0880 w 0x00000000 |OTG control register
GRF_HOSTO_STATUS 0x0890 W 0x00000000 HOSTO status register
GRF_MAC_CONO 0x0900 w 0x00000000 |MAC control register0
GRF_MAC_CON1 0x0904 w 0x00000000 MAC control registerl
GRF_MAC_CON2 0x0908 W 0x00000000 MAC control register2
GRF_MACPHY_CONO 0x0b00 w 0x00002039 MACPHY control registerO
GRF_MACPHY_CON1 0x0b04 W 0x00000000 MACPHY control registerl
GRF_MACPHY_CON2 0x0b08 W 0x00000000 MACPHY control register2
GRF_MACPHY_CON3 0x0b0c w 0x00000000 MACPHY control register3
GRF_MACPHY_STATUS 0x0b10 W 0x00000000 MACPHY status register

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access

3.3.3 Detail Register Description

GRF_GPIOOA_IOMUX

Address: Operational Base + offset (0x0000)

GPIOOA iomux control
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Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable
Bit0~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:14

RW

0x0

gpio0_a7_sel
GPIOOA[7] iomux select

2'b00:
2'b01:
2'b10:
2'b11:

gpio
reserved
emmc_do
reserved

13:10

RO

0x0

reserved

9:8

RW

0x0

gpio0_a4_sel
GPIOOA[4] iomux select

2'b00:
2'b01:
2'b10:
2'b11:

gpio
hdmi_hdp
reserved
reserved

7:6

RO

0x0

reserved

5:4

RW

0x0

gpio0_a2_sel
GPIOOA[2] iomux select

2'b00:
2'b01:
2'b10:
2'b11:

gpio
clk_out_gmacmO0
spdif_txm2
reserved

3:2

RO

0x0

reserved

1:0

RW

0x0

gpio0_a0_sel
GPIOOA[0] iomux select

2'b00:
2'b01:
2'b10:
2'b11:

gpio
clk_out_wifimO
reserved
reserved

GRF_GPIOOB_IOMUX
Address: Operational Base + offset (0x0004)
GPIOOB iomux control
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Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

Bit0~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RO

0x0

reserved

GRF_GPIOO0OC_IOMUX
Address: Operational Base + offset (0x0008)
GPIOOC iomux control

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RO

0x0

reserved

GRF_GPIOOD_IOMUX
Address: Operational Base + offset (0x000c)
GPIOOD iomux control

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:14

RO

0x0

reserved
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Bit |Attr| Reset Value

Description

13:12|RW |0x0

gpio0_d6_sel

GPIOOD[6] iomux select
2'b00: gpio

2'b01: fephyled_speed10
2'b10: fephyled_duplex
2'b11l: sdmmcO_pwrenml

11:8 |[RO |0x0

reserved

7:6 RW |0x0

gpio0_d3_sel
GPIOOD[3] iomux select
2'b00: gpio

2'b01: spdif_txmO0
2'b10: reserved

2'b11: reserved

5:0 RO |0x0

reserved

GRF_GPIO1A_IOMUX

Address: Operational Base + offset (0x0010)

GPIO1A iomux control

Bit |Attr| Reset Value

Description

31:16|WO [(0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:14|RO |0x0

reserved

13:12|RW ([0xO0

gpiol_a6_sel
GPIO1A[6] iomux select
2'b00: gpio

2'b01: sdmmcO_clkout
2'b10: test_clkO
2'bl1: reserved

11:10|RW |Ox1

gpiol_ab_sel
GPIO1A[5] iomux select
2'b00: gpio

2'b01: sdmmcO_detn
2'b10: reserved

2'bl1: reserved
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Bit |Attr| Reset Value

Description

9:8 RW |0x0

gpiol_a4_sel
GPIO1A[4] iomux select
2'b00: gpio

2'b01: sdmmc0_cmd
2'b10: reserved

2'bl1: reserved

7:6 RW |0x2

gpiol_a3_sel
GPIO1A[3] iomux select
2'b00: gpio

2'b01: sdmmc0_d3
2'b10: jtag_tms
2'b11: reserved

5:4 RW |0x2

gpiol_a2_sel
GPIO1A[2] iomux select
2'b00: gpio

2'b01: sdmmc0_d2
2'b10: jtag_tck

2'bl1: reserved

3:2 [RW |0x2

gpiol_al_sel
GPIO1A[1] iomux select
2'b00: gpio

2'b01: sdmmcO0_d1
2'b10: uart2dbg_rxmO
2'bl1: reserved

1:0 |RW |0x2

gpiol_a0_sel
GPIO1A[0] iomux select
2'b00: gpio

2'b01: sdmmc0_dO
2'b10: uart2dbg_txmO0
2'bl1: reserved

GRF_GPIO1B_IOMUX

Address: Operational Base + offset (0x0014)

GPIO1B iomux control

Bit |Attr| Reset Value

Description

31:16{WO [0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
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Bit

Attr

Reset Value

Description

15:14

RW

0x0

gpiol_b7_sel
GPIO1B[7] iomux select
2'b00: gpio

2'b01: sdmmcl_d1
2'b10: gmac_rxd2m1l
2'b11: reserved

13:12

RW

0x0

gpiol_b6_sel
GPIO1B[6] iomux select
2'b00: gpio

2'b01: sdmmcl_dO
2'b10: gmac_rxd3m1l
2'b11: reserved

11:10

RW

0x0

gpiol_b5_sel
GPIO1B[5] iomux select
2'b00: gpio

2'b01: sdmmcl_cmd
2'b10: gmac_rxclkm1
2'bl1: reserved

9:8

RW

0x0

gpiol_b4_sel
GPIO1B[4] iomux select
2'b00: gpio

2'b01: sdmmcl_clkout
2'b10: gmac_txclkm1
2'bl1: reserved

7:6

RW

0x0

gpiol_b3_sel
GPIO1B[3] iomux select
2'b00: gpio

2'b01: uart0_ctsn
2'b10: gmac_rxdOm1l
2'bl1: reserved

5:4

RW

0x0

gpiol_b2_sel
GPIO1B[2] iomux select
2'b00: gpio

2'b01: uart0_rtsn
2'b10: gmac_rxdim1l
2'b11: reserved

3:2

RW

0x0

gpiol_b1l_sel
GPIO1B[1] iomux select
2'b00: gpio

2'b01: uart0_tx

2'b10: gmac_txdOm1
2'b11: reserved
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Bit |Attr| Reset Value Description
gpiol_bO0_sel
GPIO1B[0] iomux select

1:0 [RW |0x0 2'b00: gpio

2'b01: uart0_rx
2'b10: gmac_txdimil
2'bl1: reserved

GRF_GPIO1C_IOMUX
Address: Operational Base + offset (0x0018)
GPIO1C iomux control

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:14

RW

0x0

gpiol_c7_sel
GPIO1C[7] iomux select
2'b00: gpio

2'b01: i2s2_IrcktxmO
2'b10: gmac_mdcm1
2'bl1l: pdm_sdiOm1

13:12

RW

0x0

gpiol_c6_sel
GPIO1C[6] iomux select
2'b00: gpio

2'b01: i2s2_sclkmO
2'b10: gmac_rxdvm1l
2'bl1: pdm_clkm1

11:10

RW

0x0

gpiol_c5_sel
GPIO1C[5] iomux select
2'b00: gpio

2'b01: i2s2_mclk
2'b10: gmac_clkm1
2'b11: reserved

9:8

RO

0x0

reserved
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Bit |Attr| Reset Value

Description

7:6 RW |0x0

gpiol_c3_sel
GPIO1C[3] iomux select
2'b00: gpio

2'b01: sdmmcl_detn
2'b10: gmac_mdiom1
2'b11: pdm_fsyncm1l

5:4 RW |0x0

gpiol_c2_sel
GPIO1C[2] iomux select
2'b00: gpio

2'b01: sdmmcl_pwren
2'b10: gmac_crsml
2'b11: reserved

3:2 RW |0x0

gpiol_cl_sel
GPIO1C[1] iomux select
2'b00: gpio

2'b01: sdmmcl_d3
2'b10: gmac_txd2m1
2'bl1: reserved

1:0 |RW |0x0

gpiol_cO_sel
GPIO1C[0] iomux select
2'b00: gpio

2'b01: sdmmcl_d2
2'b10: gmac_txd3m1l
2'bl1: reserved

GRF_GPIO1D_IOMUX

Address: Operational Base + offset (0x001c)

GPIO1D iomux control

Bit |Attr| Reset Value

Description

31:16|WO [(0x0000

write_enable
BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:10|{RO |0x0

reserved
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Bit

Attr

Reset Value

Description

9:8

RW

0x0

gpiol_d4_sel
GPIO1D[4] iomux select
2'b00: gpio

2'b01: clk32k_outm1
2'b10: reserved

2'bl1: reserved

7:6

RO

0x0

reserved

5:4

RW

0x0

gpiol_d2_sel

GPIO1D[2] iomux select
2'b00: gpio

2'b01: i2s2_lrckrxmO
2'b10: clk_out_gmacm2
2'b11: pdm_sdi3m1l

3:2

RW

0x0

gpiol_d1_sel
GPIO1D[1] iomux select
2'b00: gpio

2'b01: i2s2_sdomO
2'b10: gmac_txenml
2'bl1l: pdm_sdi2m1l

1:0

RW

0x0

gpiol_dO0_sel
GPIO1D[0] iomux select
2'b00: gpio

2'b01: i2s2_sdimO
2'b10: gmac_rxerml
2'bl1l: pdm_sdilm1l

GRF_GPIO2A_IOMUX
Address: Operational Base + offset (0x0020)
GPIO2A iomux control

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:14

RO

0x0

reserved
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Bit

Attr

Reset Value

Description

13:12

RW

0x0

gpio2_a6_sel
GPIO2A[6] iomux select
2'b00: gpio

2'b01: pwm_2

2'b10: reserved

2'b11: reserved

11:10

RW

0x0

gpio2_ab5_sel
GPIO2A[5] iomux select
2'b00: gpio

2'b01: pwm_1

2'b10: i2c1_scl

2'b11: reserved

9:8

RW

0x0

gpio2_a4_sel
GPIO2A[4] iomux select
2'b00: gpio

2'b01: pwm_0

2'b10: i2cl_sda

2'b11: reserved

7:6

RW

0x0

gpio2_a3_sel
GPIO2A[3] iomux select
2'b00: gpio

2'b01: efuse_pwren
2'b10: power_state3
2'bl1: reserved

5:4

RW

0x0

gpio2_a2_sel
GPIO2A[2] iomux select
2'b00: gpio

2'b01: pwm_ir

2'b10: power_state2
2'bl1: reserved

3:2

RW

0x0

gpio2_al_sel
GPIO2A[1] iomux select
2'b00: gpio

2'b01: uart2dbg_rxm1l
2'b10: power_statel
2'b11: reserved

1:0

RW

0x0

gpio2_a0_sel
GPIO2A[0] iomux select
2'b00: gpio

2'b01: uart2dbg_txm1
2'b10: power_state0
2'b11: reserved

GRF_GPIO2BL_IOMUX
Address: Operational Base + offset (0x0024)
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GPIO2BL iomux control

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16/WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
15:14|RO ([0xO0 reserved
13:12|RW ([0xO0 reserved
11:10{RO |0x0 reserved
gpio2_b4_sel
GPIO2B[4] iomux select
) 2'b00: gpio
9:8 RW 10x2 2'b01: spi_csnimO
2'b10: flash_vol_sel
2'bl1: reserved
7:0 |RO |0x0 reserved

GRF_GPIO2BH_IOMUX
Address: Operational Base + offset (0x0028)
GPIO2BH iomux control

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:3

RO

0x0

reserved
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Bit |Attr| Reset Value

Description

2:0 RW |0x0

gpio2_b7_sel
GPIO2B[7] iomux select
3'b000: gpio

3'b001: i2s1_mclk
3'b010: reserved
3'b011: tsp_syncm1l
3'b100: cif_clkoutm1
3'b101: reserved
3'b110: reserved
3'b111: reserved

GRF_GPIO2CL_IOMUX

Address: Operational Base + offset (0x002c)

GPIO2CL iomux control

Bit |Attr| Reset Value

Description

31:16{WO [0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15 RO [0x0

reserved

14:12|RW |0x0

gpio2_c4_sel
GPIO2C[4] iomux select
3'b000: gpio

3'b001: i2s1_sdiol
3'b010: pdm_sdilmO
3'b011: card_rstm1
3'b100: reserved
3'b101: reserved
3'b110: reserved
3'b111: reserved

11:9 |RW |0x0

gpio2_c3_sel
GPIO2C[3] iomux select
3'b000: gpio

3'b001: i2s1_sdi
3'b010: pdm_sdiOmO
3'b011: card_clkm1
3'b100: reserved
3'b101: reserved
3'b110: reserved
3'b111: reserved
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Bit

Attr

Reset Value

Description

8:6

RW

0x0

gpio2_c2_sel
GPIO2C[2] iomux select

3'b000:
3'b001:
3'b010:
3'b011:
3'b100:
3'b101:
3'b110:
3'b111:

gpio
i2s1_sclk
pdm_clkmO
tsp_d7m1
cif data7m1
reserved
reserved
reserved

5:3

RW

0x0

gpio2_cl_sel
GPIO2C[1] iomux select

3'b000:
3'b001:
3'b010:
3'b011:
3'b100:
3'b101:
3'b110:
3'b111:

gpio
i2s1_Ircktx
spdif_txm1
tsp_dém1
cif_dataébm1
reserved
reserved
reserved

2:0

RW

0x0

gpio2_c0_sel
GPIO2C[0] iomux select

3'b000:
3'b001:
3'b010:
3'b011:
3'b100:
3'b101:
3'b110:
3'b111:

gpio
i2s1_Irckrx
reserved
tsp_d5m1
cif_databml1
reserved
reserved
reserved

GRF_GPIO2CH_IOMUX

Address: Operational Base + offset (0x0030)
GPIO2CH iomux control

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
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Bit

Attr

Reset Value

Description

15:14

RW

0x0

gpio2_c7_sel
GPIO2C[7] iomux select
2'b00: gpio

2'b01: i2s1_sdo
2'b10: pdm_fsyncmO
2'b11: reserved

13:6

RO

0x0

reserved

5:3

RW

0x0

gpio2_c6_sel
GPIO2C[6] iomux select
3'b000: gpio

3'b001: i2s1_sdio3
3'b010: pdm_sdi3mO0
3'b011: card_iom1
3'b100: reserved
3'b101: reserved
3'b110: reserved
3'b111: reserved

2:0

RW

0x0

gpio2_c5_sel
GPIO2C[5] iomux select
3'b000: gpio

3'b001: i2s1_sdio2
3'b010: pdm_sdi2mO0
3'b011: card_detm1
3'b100: reserved
3'b101: reserved
3'b110: reserved
3'bl11: reserved

GRF_GPIO2D_IOMUX
Address: Operational Base + offset (0x0034)
GPIO2D iomux control

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.

When bit 31=0, bit 15 cannot be written by software;
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Bit

Attr

Reset Value

Description

15:14

RW

0x0

gpio2_d7_sel
GPIO2D[7] iomux select
2'b00: gpio

2'b01: reserved

2'b10: emmc_d4
2'b11: reserved

13:12

RW

0x0

gpio2_d6_sel
GPIO2D[6] iomux select
2'b00: gpio
2'b01:reserved

2'b10: emmc_d3
2'b11: reserved

11:10

RW

0x0

gpio2_d5_sel
GPIO2D[5] iomux select
2'b00: gpio

2'b01: reserved

2'b10: emmc_d2
2'b11: reserved

9:8

RW

0x0

gpio2_d4_sel
GPIO2D[4] iomux select
2'b00: gpio

2'b01: reserved

2'b10: emmc_d1
2'bl1: reserved

7:6

RO

0x0

reserved

5:4

RW

0x0

gpio2_d2_sel
GPIO2D[2] iomux select
2'b00: gpio

2'b01: usb2otg_drvbus
2'b10: reserved

2'bl1: reserved

3:2

RW

0x0

gpio2_d1_sel
GPIO2D[1] iomux select
2'b00: gpio

2'b01: i2c0_sda

2'b10: fephyled_rxm1
2'b11: fephyled_txm1

1:0

RW

0x0

gpio2_d0_sel

GPIO2D[0] iomux select
2'b00: gpio

2'b01: i2c0_scl

2'b10: fephy_led_linkm1
2'bl1: reserved

GRF_GPIO3AL_IOMUX
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Address: Operational Base + offset (0x0038)

GPIO3AL iomux control

Bit |Attr| Reset Value

Description

31:16|WO [(0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15 RO |0x0

reserved

14:12|RW (0xO0

gpio3_a4_sel

GPIO3A[4] iomux select
3'b000: gpio

3'b001: tsp_doO

3'b010: cif _dataO
3'b011: sdmmcOext_dO
3'b100: uartl_tx

3'b101: usb3phy_debug4
3'b110: reserved
3'b111: reserved

11:9 [RO (0xO

reserved

8:6 [(RW |0x0

gpio3_a2_sel

GPIO3A[2] iomux select
3'b000: gpio

3'b001: tsp_clk

3'b010: cif_clkin

3'b011: sdmmcOext_clkout
3'b100: spi_rxdm2
3'b101: usb3phy_debug3
3'b110: i2s2_sdim1
3'bl11: reserved

5:3 [RW |0x0

gpio3_al_sel

GPIO3A[1] iomux select
3'b000: gpio

3'b001: tsp_fail

3'b010: cif_href

3'b011: sdmmcOext_det
3'b100: spi_txdm2
3'b101: usb3phy_debug2
3'b110: i2s2_sdom1
3'b111: reserved
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Bit |Attr| Reset Value

Description

2:0 RW |0x0

gpio3_a0_sel

GPIO3A[0] iomux select
3'b000: gpio

3'b001: tsp_valid
3'b010: cif_vsync
3'b011: sdmmcOext_cmd
3'b100: spi_clkm2
3'b101: usb3phy_debugl
3'b110: i2s2_sclkm1
3'b111: reserved

GRF_GPIO3AH_IOMUX

Address: Operational Base + offset (0x003c)

GPIO3AH iomux control

Bit |Attr| Reset Value

Description

31:16|WO [(0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:9 [RO (0xO

reserved

8:6 [RW |0x0

gpio3_a7_sel

GPIO3A[7] iomux select
3'b000: gpio

3'b001: tsp_d3

3'b010: cif_data3
3'b011: sdmmcOext_d3
3'b100: uartl_ctsn
3'b101: usb3phy_debug7
3'b110: reserved
3'b111: reserved

5:3 [RW |0x0

gpio3_a6_sel

GPIO3A[6] iomux select
3'b000: gpio

3'b001: tsp_d2

3'b010: cif_data2
3'b011: sdmmcOext_d2
3'b100: uartl_rx

3'b101: usb3phy_debugb
3'b110: reserved
3'b111: reserved
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Bit |Attr| Reset Value

Description

2:0 RW |0x0

gpio3_ab_sel

GPIO3A[5] iomux select
3'b000: gpio

3'b001: tsp_d1

3'b010: cif_datal
3'b011: sdmmcOext_d1
3'b100: uartl_rtsn
3'b101: usb3phy_debug5
3'b110: reserved
3'b111: reserved

GRF_GPIO3BL_IOMUX

Address: Operational Base + offset (0x0040)

GPIO3BL iomux control

Bit |Attr| Reset Value

Description

31:16(RW [0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:3 [RO (0xO

reserved

2:0 [(RW |0x0

gpio3_b0_sel

GPIO3B[0] iomux select
3'b000: gpio

3'b001: tsp_d4

3'b010: cif_data4
3'b011: spi_csnOm2
3'b100: i2s2_Ircktxm1
3'b101: usb3phy_debug8
3'b110: i2s2_lrckrxm1
3'b111: reserved

GRF_GPIO3BH_IOMUX

Address: Operational Base + offset (0x0044)

GPIO3BH iomux control
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Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RO

0x0

reserved

GRF_GPIO3C_IOMUX
Address: Operational Base + offset (0x0048)
GPIO3C iomux control

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
15:14(RO |0x0 reserved
gpio3_c6_sel
GPIO3C[6] iomux select
) 2'b00: gpio
13:12RW-10x0 2'b01: reserved
2'b10: emmc_pwren
2'bl1: reserved
gpio3_c5_sel
GPIO3C[5] iomux select
) 2'b00: gpio
11:10]RW10x0 2'b01:reserved
2'b10: emmc_clkout
2'b11: reserved
9:8 (RO |0x0 reserved
gpio3_c3_sel
GPIO3C[3] iomux select
7:6 |RW |0x0 2'b00: gpio

2'b01: reserved
2'b10: emmc_cmd

2'bl1: reserved
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Bit

Attr

Reset Value

Description

5:4

RW

0x0

gpio3_c2_sel
GPIO3C[2] iomux select
2'b00: gpio

2'b01: reserved

2'b10: emmc_d7
2'b11: reserved

3:2

RW

0x0

gpio3_cl_sel
GPIO3C[1] iomux select
2'b00: gpio

2'b01: reserved

2'b10: emmc_d6
2'b11: reserved

1:0

RW

0x0

gpio3_c0_sel
GPIO3C[0] iomux select
2'b00: gpio

2'b01: reserved

2'b10: emmc_d5
2'b11: reserved

GRF_GPIO3D_IOMUX
Address: Operational Base + offset (0x004c)
GPIO3D iomux control

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RO

0x0

reserved

GRF_COM_IOMUX
Address: Operational Base + offset (0x0050)
GRF common iomux control

Copyright 2017 @ FuZhou Rockchip Electronics Co., Ltd.

149




RK3328 TRM-Part1

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:13

RO

0x0

reserved

12

RW

0x0

grf_clk_out_gmacm1_sel
gmac m1l io select
0:before optimization
1:after optimization

11

RW

0x0

grf_clk_out_gmacm?2_sel
clk_out_gmacm2 select
0:before optimization
1:after optimization

10

RW

0x0

grf_gmac_m1_sel
gmac m1l io select
0:before optimization
1:after optimization

RW

0x0

grf_cif_io_sel

cif io select

0: mO0 mux solution
1: m1 mux solution

RW

0x0

grf_tsp_io_sel
tsp_io select

0: mO mux solution
1: m1 mux solution

RW

0x0

grf_card_io_sel
card_io select

0: mO mux solution
1: m1 mux solution

RW

0x0

grf_i2s2_io_sel
i2s2_io select

0: mO mux solution
1: m1 mux solution

5:4

RW

0x0

grf_con_spi_io_sel
spi_io_sel bit control
2'b00: m0 mux solution
2'b01: m1 mux solution
2'b10: m2 mux solution
2'bl1: reserved
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Bit

Attr

Reset Value

Description

RW

0x0

grf_con_pdm_iomux_sel
pdm_iomux_sel bit control
0: mO mux solution

1: m1l mux solution

RW

0x0

grf_con_gmac_iomux_sel
gmac_iomux_sel bit control
0: mO0 mux solution

1: m1 mux solution

1:0

RW

0x0

grf_uart_dbg_sel

grf_con_iomux_uartdbgsel

when grf_con_iomux_uartdbgena is 1, uartdbg source select
2'b00: mO

2'b01: m1

2'b10: usb2phy

2'b11: reserved

GRF_GPIOOA_P
Address: Operational Base + offset (0x0100)
GPIOOA PU/PD control

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RW

0x566a

gpio0_a_p
gpioOa bit control
GPIOOA PU/PD programmation section, every GPIO bit
corresponding to 2bits
2'b00: Z(Normal operation);
2'b01: weak 1(pull-up);
2'b10: weak O(pull_down);

2'b11: Repeater(Bus keeper)

GRF_GPIOOD_P
Address: Operational Base + offset (0x010c)
GPIOOD PU/PD control

Copyright 2017 @ FuZhou Rockchip Electronics Co., Ltd.

151




RK3328 TRM-Part1

Bit |Attr| Reset Value

Description

31:16|WO [(0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0 [RW |[Oxaaaa

gpio0_d_p
gpio0d bit control
GPIOOD PU/PD programmation section, every GPIO bit
corresponding to 2bits
2'b00: Z(Normal operation);
2'b01: weak 1(pull-up);
2'b10: weak O(pull_down);
2'b11: Repeater(Bus keeper)

GRF_GPIO1A_P

Address: Operational Base + offset (0x0110)

GPIO1A PU/PD control

Bit |Attr| Reset Value

Description

31:16|WO [(0x0000

write_enable

Bit0O~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0 |RW |0Oxa555

gpiol_a_p
gpiola bit control
GPIO1A PU/PD programmation section, every GPIO bit
corresponding to 2bits
2'b00: Z(Normal operation);
2'b01: weak 1(pull-up);
2'b10: weak O(pull_down);
2'b11: Repeater(Bus keeper)

GRF_GPIO1B_P

Address: Operational Base + offset (0x0114)

GPIO1B PU/PD control
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Bit |Attr| Reset Value

Description

31:16|WO [(0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0 |RW |0x56a5

gpiol_b_p
gpiolb bit control
GPIO1B PU/PD programmation section, every GPIO bit
corresponding to 2bits
2'b00: Z(Normal operation);
2'b01: weak 1(pull-up);
2'b10: weak O(pull_down);
2'b11: Repeater(Bus keeper)

GRF_GPIO1C_P

Address: Operational Base + offset (0x0118)

GPIO1C PU/PD control

Bit |Attr| Reset Value

Description

31:16|WO [(0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0 |RW |0x9a65

gpiol_c_p
gpiolc bit control
GPIO1C PU/PD programmation section, every GPIO bit
corresponding to 2bits
2'b00: Z(Normal operation);
2'b01: weak 1(pull-up);
2'b10: weak O(pull_down);
2'b11: Repeater(Bus keeper)

GRF_GPIO1D_P
Address: Operational Bas
GPIO1D PU/PD control

e + offset (0x011c)
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Bit |Attr| Reset Value

Description

31:16|WO [(0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0 [RW |[Oxaaaa

gpiol_d_p
gpiold bit control
GPIO1D PU/PD programmation section, every GPIO bit
corresponding to 2bits
2'b00: Z(Normal operation);
2'b01: weak 1(pull-up);
2'b10: weak O(pull_down);
2'b11: Repeater(Bus keeper)

GRF_GPIO2A_P

Address: Operational Base + offset (0x0120)

GPIO2A PU/PD control

Bit |Attr| Reset Value

Description

31:16|WO [(0x0000

write_enable

Bit0O~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0 |RW |0x9556

gpio2_a_p
gpio2a bit control
GPIO2A PU/PD programmation section, every GPIO bit
corresponding to 2bits
2'b00: Z(Normal operation);
2'b01: weak 1(pull-up);
2'b10: weak O(pull_down);
2'b11: Repeater(Bus keeper)

GRF_GPIO2B_P

Address: Operational Base + offset (0x0124)

GPIO2B PU/PD control
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Bit |Attr| Reset Value

Description

31:16|WO [(0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0 [RW [0x959a

gpio2_b_p
gpio2b bit control
GPIO2B PU/PD programmation section, every GPIO bit
corresponding to 2bits
2'b00: Z(Normal operation);
2'b01: weak 1(pull-up);
2'b10: weak O(pull_down);
2'b11: Repeater(Bus keeper)

GRF_GPIO2C_P

Address: Operational Base + offset (0x0128)

GPIO2C PU/PD control

Bit |Attr| Reset Value

Description

31:16|WO [(0x0000

write_enable

Bit0O~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0 |RW |0x5565

gpio2_c_p
gpio2c bit control
GPIO2C PU/PD programmation section, every GPIO bit
corresponding to 2bits
2'b00: Z(Normal operation);
2'b01: weak 1(pull-up);
2'b10: weak O(pull_down);
2'b11: Repeater(Bus keeper)

GRF_GPIO2D_P

Address: Operational Base + offset (0x012c)

GPIO2D PU/PD control
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Bit |Attr| Reset Value

Description

31:16|WO [(0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0 |RW |0x55a5

gpio2_d_p
gpio2d bit control
GPIO2D PU/PD programmation section, every GPIO bit
corresponding to 2bits
2'b00: Z(Normal operation);
2'b01: weak 1(pull-up);
2'b10: weak O(pull_down);
2'b11: Repeater(Bus keeper)

GRF_GPIO3A_P

Address: Operational Base + offset (0x0130)

GPIO3A PU/PD control

Bit |Attr| Reset Value

Description

31:16|WO [(0x0000

write_enable

Bit0O~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0 |RW |0x55a5

gpio3_a_p
gpio3a bit control
GPIO3A PU/PD programmation section, every GPIO bit
corresponding to 2bits
2'b00: Z(Normal operation);
2'b01: weak 1(pull-up);
2'b10: weak O(pull_down);
2'b11: Repeater(Bus keeper)

GRF_GPIO3B_P

Address: Operational Base + offset (0x0134)

GPIO3B PU/PD control
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Bit |Attr| Reset Value Description

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;

31:16/WO |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
gpio3_b_p
gpio3b bit control
GPIO3B PU/PD programmation section, every GPIO bit
corresponding to 2bits

2'b00: Z(Normal operation);

2'b01: weak 1(pull-up);

2'b10: weak O(pull_down);

2'b11: Repeater(Bus keeper)

15:0 [RW ([Ox5aaa

GRF_GPIO3C_P
Address: Operational Base + offset (0x0138)
GPIO3C PU/PD control

Bit |Attr| Reset Value Description

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;

31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.

When bit 31=0, bit 15 cannot be written by software;

gpio3_c_p
gpio3c bit control
GPIO3C PU/PD programmation section, every GPIO bit
corresponding to 2bits
2'b00: Z(Normal operation);
2'b01: weak 1(pull-up);
2'b10: weak O(pull_down);
2'b11: Repeater(Bus keeper)

15:0 |RW |0x6555

GRF_GPIOOA_E
Address: Operational Base + offset (0x0200)
GPIOOA drive strength control
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Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RW

0x8011

gpio0_a_e

gpioOa bit control

GPIOOA drive strength control, every GPIO bit corresponding to
2bits

2'b00: 2mA

2'b01: 4mA

2'b10: 8mA

2'b11: 12mA

GRF_GPIOOD_E
Address: Operational Base + offset (0x020c)
GPIOOD drive strength control

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
gpio0_d_e
gpio0d bit control
GPIOOD drive strength control, every GPIO bit corresponding to
2bits
15:0 |RW [0x005a 2'500: 2mA
2'b01: 4mA
2'b10: 8mA
2'b11: 12mA

GRF_GPIO1A_E
Address: Operational Base + offset (0x0210)
GPIO1A drive strength control
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Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16/WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
gpiol_a_e
gpiola bit control
GPIO1A drive strength control, every GPIO bit corresponding to
2bits
15:0 |RW |Oxaaaa 2'b00: 2mA
2'b01: 4mA
2'b10: 8mA
2'b11: 12mA

GRF_GPIO1B_E
Address: Operational Base + offset (0x0214)
GPIO1B drive strength control

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
gpiol_b_e
gpiolb bit control
GPIO1B drive strength control, every GPIO bit corresponding to
2bits
15:0 |RW |Oxaa2a 2'500: 2mA
2'b01: 4mA
2'b10: 8mA
2'b11: 12mA

GRF_GPIO1C_E
Address: Operational Base + offset (0x0218)
GPIO1C drive strength control
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Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16/WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
gpiol_c_e
gpiolc bit control
GPIO1C drive strength control, every GPIO bit corresponding to
2bits
15:0 |RW [0xa88a 2'b00: 2mA
2'b01: 4mA
2'b10: 8mA
2'b11: 12mA

GRF_GPIO1D_E
Address: Operational Base + offset (0x021c)
GPIO1D drive strength control

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
gpiol_d_e
gpiold bit control
GPIO1D drive strength control, every GPIO bit corresponding to
2bits
15:0 |RW [0x005a 2'500: 2mA
2'b01: 4mA
2'b10: 8mA
2'b11: 12mA

GRF_GPIO2A_E
Address: Operational Base + offset (0x0220)
GPIO2A drive strength control
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Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16/WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
gpio2_a_e
gpio2a bit control
GPIO2A drive strength control, every GPIO bit corresponding to
2bits
15:0 |RW |0x0000 2'500: 2mA
2'b01: 4mA
2'b10: 8mA
2'b11: 12mA

GRF_GPIO2B_E
Address: Operational Base + offset (0x0224)
GPIO2B drive strength control

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
gpio2_b_e
gpio2b bit control
GPIO2B drive strength control, every GPIO bit corresponding to
2bits
15:0 |RW |0x4145 2'600: 2mA
2'b01: 4mA
2'b10: 8mA
2'b11: 12mA

GRF_GPIO2C_E
Address: Operational Base + offset (0x0228)
GPIO2C drive strength control
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Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16/WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
gpio2_c_e
gpio2c bit control
GPIO2C drive strength control, every GPIO bit corresponding to
2bits
15:0 |RW |0x5515 2'500: 2mA
2'b01: 4mA
2'b10: 8mA
2'b11: 12mA

GRF_GPIO2D_E
Address: Operational Base + offset (0x022c)
GPIO2D drive strength control

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
gpio2_d_e
gpio2d bit control
GPIO2D drive strength control, every GPIO bit corresponding to
2bits
15:0 |RW ([Oxaal1 2'500: 2mA
2'b01: 4mA
2'b10: 8mA
2'b11: 12mA

GRF_GPIO3A_E
Address: Operational Base + offset (0x0230)
GPIO3A drive strength control
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Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16/WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
gpio3_a_e
gpio3a bit control
GPIO3A drive strength control, every GPIO bit corresponding to
2bits
15:0 |RW [Oxaa22 2'b00: 2mA
2'b01: 4mA
2'b10: 8mA
2'b11: 12mA

GRF_GPIO3B_E
Address: Operational Base + offset (0x0234)
GPIO3B drive strength control

Bit |Attr| Reset Value Description
write_enable
Bit0O~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
gpio3_b_e
gpio3b bit control
GPIO3B drive strength control, every GPIO bit corresponding to
2bits
15:0 |RW |0x0000 2'600: 2mA
2'b01: 4mA
2'b10: 8mA
2'b11: 12mA

GRF_GPIO3C_E
Address: Operational Base + offset (0x0238)
GPIO3C drive strength control
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Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RW

Oxaaaa

gpio3_c_e
gpio3c bit control

GPIO3C drive strength control, every GPIO bit corresponding to

2bits

2'b00: 2mA
2'b01: 4mA
2'b10: 8mA
2'b11: 12mA

GRF_GPIOOL_SR
Address: Operational Base + offset (0x0300)
GPIOO0O A/B SR control

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

Bit0O~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:8

RW

0x00

grf_gpioOb_sr

GPIOOB slew rate control for each bit
1'b0: slow(half frequency)

1'b1: fast

7:0

RW

0x00

grf_gpioOa_sr
GPIOOA slew rate control for each bit
1'b0: slow(half frequency)

1'b1: fast

GRF_GPIOOH_SR
Address: Operational Base + offset (0x0304)
GPIOO C/D SR control
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Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:8

RW

0x00

grf_gpio0d_sr

GPIOOD slew rate control for each bit
1'b0: slow(half frequency)

1'b1: fast

7:0

RW

0x00

grf_gpioOc_sr

GPIOOC slew rate control for each bit
1'b0: slow(half frequency)

1'b1: fast

GRF_GPIO1L_SR
Address: Operational Base + offset (0x0308)
GPIO1 A/B SR control

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:8

RW

0x00

grf_gpiolb_sr

GPIO1B slew rate control for each bit
1'b0: slow(half frequency)

1'bl: fast

7:0

RW

0x00

grf_gpiola_sr

GPIO1A slew rate control for each bit
1'b0: slow(half frequency)

1'b1: fast

GRF_GPIO1H_SR
Address: Operational Base + offset (0x030c)
GPIO1 C/D SR control
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Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:8

RW

0x00

grf_gpiold_sr

GPIO1D slew rate control for each bit
1'b0: slow(half frequency)

1'b1: fast

7:0

RW

0x00

grf_gpiolc_sr

GPIO1C slew rate control for each bit
1'b0: slow(half frequency)

1'b1: fast

GRF_GPIO2L_SR
Address: Operational Base + offset (0x0310)
GPIO2 A/B SR control

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:8

RW

0x00

grf_gpio2b_sr

GPIO2B slew rate control for each bit
1'b0: slow(half frequency)

1'bl: fast

7:0

RW

0x00

grf_gpio2a_sr

GPIO2A slew rate control for each bit
1'b0: slow(half frequency)

1'b1: fast

GRF_GPIO2H_SR
Address: Operational Base + offset (0x0314)
GPIO2 C/D SR control
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Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:8

RW

0x00

grf_gpio2d_sr

GPIO2D slew rate control for each bit
1'b0: slow(half frequency)

1'b1: fast

7:0

RW

0x00

grf_gpio2c_sr

GPIO2C slew rate control for each bit
1'b0: slow(half frequency)

1'b1: fast

GRF_GPIO3L_SR
Address: Operational Base + offset (0x0318)
GPIO3 A/B SR control

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:8

RW

0x00

grf_gpio3b_sr

GPIO3B slew rate control for each bit
1'b0: slow(half frequency)

1'bl: fast

7:0

RW

0x00

grf_gpio3a_sr

GPIO3A slew rate control for each bit
1'b0: slow(half frequency)

1'bl: fast

GRF_GPIO3H_SR
Address: Operational Base + offset (0x031c)
GPIO3 C/D SR control
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Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:8

RW

0x00

grf_gpio3d_sr

GPIO3D slew rate control for each bit
1'b0: slow(half frequency)

1'b1: fast

7:0

RW

0x00

grf_gpio3c_sr

GPIO3C slew rate control for each bit
1'b0: slow(half frequency)

1'b1: fast

GRF_GPIOOL_SMT
Address: Operational Base + offset (0x0380)
GPIOO A/B smitter control register

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
grf_gpioOb_smt
gpioOb_smt bit control
15:8 [RW [0x00 Schmitt trigger control.
0: No hysteresis
1: Schmitt trigger enabled.
grf_gpio0a_smt
gpioOa_smt bit control
7:0 |RW |0x00 Schmitt trigger control.

0: No hysteresis

1: Schmitt trigger enabled.

GRF_GPIOOH_SMT
Address: Operational Base + offset (0x0384)
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GPIOO C/D smitter control register

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16/WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
grf_gpio0d_smt
gpio0d_smt bit control
15:8 |RW [0x00 Schmitt trigger control.
0: No hysteresis
1: Schmitt trigger enabled.
grf_gpioOc_smt
gpioOc_smt bit control
7:0 |RW |0x00 Schmitt trigger control.

0: No hysteresis
1: Schmitt trigger enabled.

GRF_GPIO1L_SMT
Address: Operational Base + offset (0x0388)
GPIO1 A/B smitter control register

Bit |Attr| Reset Value Description
write_enable
Bit0O~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
grf_gpiolb_smt
gpiolb_smt bit control
15:8 [RW [0x00 Schmitt trigger control.
0: No hysteresis
1: Schmitt trigger enabled.
grf_gpiola_smt
gpiola_smt bit control
7:0 |RW |0x00 Schmitt trigger control.

0: No hysteresis
1: Schmitt trigger enabled.
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GRF_GPIO1H_SMT
Address: Operational Base + offset (0x038c)
GPIO1 C/D smitter control register

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16/WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
grf_gpiold_smt
gpiold_smt bit control
15:8 |RW [0x00 Schmitt trigger control.
0: No hysteresis
1: Schmitt trigger enabled.
grf_gpiolc_smt
gpiolc_smt bit control
7:0 |RW |0x00 Schmitt trigger control.

0: No hysteresis
1: Schmitt trigger enabled.

GRF_GPIO2L_SMT
Address: Operational Base + offset (0x0390)
GPIO2 A/B smitter control register

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:8

RW

0x00

grf_gpio2b_smt

gpio2b_smt bit control

Schmitt trigger control.
0: No hysteresis

1: Schmitt trigger enabled.
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Bit |Attr| Reset Value

Description

7:0 |RW |0x00

grf_gpio2a_smt
gpio2a_smt bit control
Schmitt trigger control.

0: No hysteresis

1: Schmitt trigger enabled.

GRF_GPIO2H_SMT
Address: Operational Base + offset (0x0394)
GPIO2 C/D smitter control register

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
grf_gpio2d_smt
gpio2d_smt bit control
15:8 [RW [0x00 Schmitt trigger control.
0: No hysteresis
1: Schmitt trigger enabled.
grf_gpio2c_smt
gpio2c_smt bit control
7:0 |RW |0x00 Schmitt trigger control.
0: No hysteresis
1: Schmitt trigger enabled.

GRF_GPIO3L_SMT
Address: Operational Base + offset (0x0398)
GPIO3 A/B smitter control register

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
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Bit

Attr

Reset Value

Description

15:8

RW

0x00

grf_gpio3b_smt
gpio3b_smt bit control
Schmitt trigger control.

0: No hysteresis

1: Schmitt trigger enabled.

7:0

RW

0x00

grf_gpio3a_smt
gpio3a_smt bit control
Schmitt trigger control.

0: No hysteresis

1: Schmitt trigger enabled.

GRF_GPIO3H_SMT
Address: Operational Base + offset (0x039c¢)
GPIO3 C/D smitter control register

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
grf_gpio3d_smt
gpio3d_smt bit control
15:8 [RW [0x00 Schmitt trigger control.
0: No hysteresis
1: Schmitt trigger enabled.
grf_gpio3c_smt
gpio3c_smt bit control
7:0 |RW |0x00 Schmitt trigger control.

0: No hysteresis
1: Schmitt trigger enabled.

GRF_SOC_CONO
Address: Operational Base + offset (0x0400)
SOC control register0
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Bit |Attr

Reset Value

Description

31:16|WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RO

0x0000

soc_con0
Reserved
reserved

GRF_SOC_CON1
Address: Operational Base + offset (0x0404)
SOC control registerl

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RW

0x0000

soc_conl
Reserved
reserved

GRF_SOC_CON2
Address: Operational Base + offset (0x0408)
SOC control register2

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

Copyright 2017 @ FuZhou Rockchip Electronics Co., Ltd.

173




RK3328 TRM-Part1

Bit

Attr

Reset Value

Description

15

RW

0x0

grf_con_i2s1_src_sel

i2s1_src_sel bit control

1'b1 I2S1 is controll is connected with ACODEC PHY;
1'b0: I2S1 is connected with IO

14

RW

0x0

grf_con_i2s_acodec_en

i2s_acodec_en bit control

i2s_8ch iomux control
1:connect with acodec
0:connect with external io

13

RW

0x0

grf_con_ddrphy_bufferen_sel

ddrphy_bufferen_sel bit control

1'b1: ddrphy_bufferen from grf_con_ddrphy_bufferen_core
1'b0: ddrphy_bufferen from pmu

4

12

RW

Ox1

grf_con_ddrphy_bufferen_core
ddrphy_bufferen_core bit control
1'b1: enable ddrphy_bufferen;
1'b0: disable ddrphy_bufferen

11

RW

0x0

grf_con_hdmi_sdain_msk
hdmi_sdain_msk bit control
hdmi_sdain mask control

1: mask disable

0: mask enable

10

RW

0x0

grf_con_hdmi_sclin_msk
hdmi_sclin_msk bit control
hdmi_sclin mask control

1: mask disable

0: mask enable

RW

0x0

grf_con_hdmi_cecin_msk
hdmi_cecin_msk bit control
hdmi_cecin mask control
0: mask disable

1: mask enable

RW

0x0

grf_con_saradc_sel

saradc_sel bit control

SARADC controller selection
1'b1: select saradc auto controller
1'b0: select orignal saradc controller

RW

0x0

grf_con_hdmisda5v_gpio_iout
hdmisda5v_gpio_iout bit control
IO PAD output data

1'b0: set IO output to 0;

1'b1l: set IO output to 1;
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Bit |Attr

Reset Value

Description

0x0

grf_con_hdmisda5v_gpio_ioe_
hdmisda5v_gpio_ioe_ bit control
IO Pad output enable bit control
1'b1: set IO as input;
1'b0: set IO as output;

0x0

grf_con_hdmiscl5v_gpio_iout
hdmiscl5v_gpio_iout bit control
IO PAD output data

1'b0: set IO output to 0;

1'b1: set IO output to 1;

0x0

grf_con_hdmiscl5v_gpio_ioe_
hdmiscl5v_gpio_ioe_ bit control
IO Pad output enable bit control
1'b1: set IO as input;
1'b0: set IO as output;

0x0

grf_con_hdmihpd5v_gpio_iout
hdmihpd5v_gpio_iout bit control
I0 PAD output data

1'b0: set IO output to 0;

1'b1: set IO output to 1;

0x0

grf_con_hdmihpd5v_gpio_ioe_
hdmihpd5v_gpio_ioe_ bit control
IO Pad output enable bit control
1'bl: set IO as input;
1'b0: set IO as output;

0x0

grf_con_hdmicec5v_gpio_iout
hdmicec5v_gpio_iout bit control
IO PAD output data

1'b0: set IO output to 0;

1'b1l: set IO output to 1;

0x0

grf_con_hdmicec5v_gpio_ioe_
hdmicec5v_gpio_ioe_ bit control
IO Pad output enable bit control
1'bl: set IO as input;
1'b0: set IO as output;

GRF_SOC_CON3
Address: Operational Base + offset (0x040c)
SOC control register3
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Bit |Attr| Reset Value Description

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;

31:16/WO |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.

When bit 31=0, bit 15 cannot be written by software;

grf_con_hdmisda5v_gpio_sel

hdmisda5v_gpio_sel bit control

"if grf_con_hdmisda5v_gpio_sel == 0 and grf_con_i2c3_sdabv
== 0, SDA5V is controlled by HDMI controller;

15 RW [0xO0 if grf_con_hdmisda5v_gpio_sel == 0 and grf_con_i2c3_sda5v ==
1, SDA5V is controlled by I2C3 controller;
if grf_con_hdmisda5v_gpio_sel == 1 and no matter

grf_con_i2c3_sda5v what is, SDA5V is controlled by grf;

grf_con_hdmiscl5v_gpio_sel
hdmiscl5v_gpio_sel bit control

"if grf_con_hdmiscl5v_gpio_sel == 0 and grf_con_i2c3_scl5v ==
0, SCL5V is controlled by HDMI controller;

14 RW [0xO0 if grf_con_hdmiscl5v_gpio_sel == 0 and grf_con_i2c3_scl5v ==
1, SCL5V is controlled by I12C3 controller;
if grf_con_hdmiscl5v_gpio_sel == 1 and no matter

grf_con_i2c3_scl5v what is, SCL5V is controlled by grf;

grf_con_hdmihpd5v_gpio_sel

hdmihpd5v_gpio_sel bit control

13 RW [0x0 1'b1: HPD5V io is controlled by grf_con_hdmihpd5v_gpio_ioe_
and grf_con_hdmihpd5v_gpio_iout;

1'b0: HPD5V is controlled by HDMI controller

grf_con_hdmicec5v_gpio_sel

hdmicec5v_gpio_sel bit control

12 RW (0x0 1'b1: CEC5V io is controlled by grf_con_hdmicec5v_gpio_ioe_
and grf_con_hdmicec5v_gpio_iout;

1'b0: CEC5V is controlled by HDMI controller

grf_con_h265enc_work_flag
h265enc_work_flag bit control

1'b1: sram is controlled by h265 encoder
1'b0: sram is controlled by h264 encoder

11 RW [0x0
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Bit

Attr

Reset Value

Description

10:9

RW

0x0

grf_vop_standby_sel

vop_standby select

dcf vop standby source

2'b00: from vop standby;

2'b01: from vop aclk en;

2'b10: from vop aclk en or vop standby;
2'b11 Reserved

RW

0x0

grf_hdmiphy_pll_pd
hdmiphy_pll_pd
hdmiphy pll power down, active high

RW

0x0

grf_hdmip_pdata_en

hdmip_pdata enable

hdmiphy input parallel data enable
l:enable
O:disable

RO

0x0

reserved

5:3

RW

0x0

grf_uart_rts_sel
uart_rts select
UART polarity selection for rts_n
Every bit for one UART, bit2 is for UART2, bitl is for UART1, bit0
is for UARTO
l:cts_n is high active
O:cts_n is low active

2:0

RW

0x0

grf_uart_cts_sel
uart_cts select
UART polarity selection for cts_n
Every bit for one UART, bit2 is for UART2, bitl is for UART1, bit0
is for UARTO
l:cts_n is high active
O:cts_n is low active

GRF_SOC_CON4
Address: Operational Base + offset (0x0410)
SOC control register4

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
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Bit |Attr| Reset Value Description

cif_pclkin_inv_sel
pclkin_inv select

0: inveter disable
1: inverter enable

15 RW [0x0

grf_con_gmac2io_mac_clk_output_en
14 RW (0xO0 0: output
1: input

grf_con_hdmi_hpd_src_sel

hdmi_hpd source select
0:from gpio of 3.3V or 5V
1:from SARADC CHO

13 RW |0x0

grf_force_jtag

force jtag

12 RW |0x0 Force select jtag function from sdmmcO IO
1:10 used for JTAG.

0:1I0 used for SDMMC

grf_hdmi_cec_vsel
grf_hdmi_cec_vsel

11 RW [0x0 hdmi cec port 3.3V/5V io select
0:10is 3.3V

1:10 is 5V

grf_hdmi_sda_vsel
grf_hdmi_sda_vsel

10 RW [0x0 hdmi sda port 3.3V/5V io select
0:10 is 3.3V

1:10 is 5V

grf_hdmi_scl_vsel
grf_hdmi_scl_vsel

9 RW [0x0 hdmi scl port 3.3V/5V io select
0:10 is 3.3V

1:10 is 5V

grf_hdmi_hdp_vsel
grf_hdmi_hdp_vsel

8 RW (0xO0 hdmi hpd port 3.3V/5V io select
0:10 is 3.3V

1:I0 is 5V

grf_vccio2_vsel_src

grf_vccio2_vsel_src
1'b1: vccio2 vsel controlled by grf_vccio2_vsel;
1'b0: vccio2 vsel controlled by GPIO2B4 10

7 RW |0x0

grf_pmuio_vsel

VCC IO voltage select
1'b0:3.3V
1'b1:1.8V

6 RW |0x0
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Bit |Attr| Reset Value

Description

5 RW [0x0

grf_vccio6_vsel

VCC IO voltage select
1'b0:3.3V
1'b1:1.8V

4 RW [0x0

grf_vccio5_vsel

VCC IO voltage select
1'b0:3.3V
1'b1:1.8V

3 RW [0x0

grf_vccio4_vsel

VCC IO voltage select
1'b0:3.3V
1'b1:1.8V

2 RW [0x0

grf_vccio3_vsel

VCC IO voltage select
1'b0:3.3V
1'b1:1.8V

1 RW [0x0

grf_vccio2_vsel

VCC IO voltage select
1'b0:3.3V
1'b1:1.8V

0 RW [0x0

grf_vcciol_vsel
VCC IO voltage select
1'b0:3.3V

1'b1:1.8V

GRF_SOC_CONS5

Address: Operational Base + offset (0x0414)

SOC control register5

Bit |Attr| Reset Value

Description

31:16{WO [0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15 RW |0x0

vpu_fwr_link_pwrDiscTargPwrStall
Response type when NIU is set Idle
O:error response

1:stall response
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Bit

Attr

Reset Value

Description

14

RW

0x0

vop_fwr_link_pwrDiscTargPwrStall
Response type when NIU is set Idle
O:error response

1:stall response

13

RW

0x0

usb_fwr_link_pwrDiscTargPwrStall
Response type when NIU is set Idle
O:error response

1:stall response

12

RW

0x0

subvio_fwr_link_pwrDiscTargPwrStall
Response type when NIU is set Idle
O:error response
1:stall response

11

RW

0x0

rkvenc_fwr_link_pwrDiscTargPwrStall
Response type when NIU is set Idle
O:error response
1:stall response

10

RW

0x0

rkvdec_fwr_link_pwrDiscTargPwrStall
Response type when NIU is set Idle
O:error response
1:stall response

RW

0x0

vpu_pwr_IdleReq

send idle request to vpu niu
0:disable
l:enable

RW

0x0

vio_pwr_IdleReq

send idle request to vio niu
O:disable
l:enable

RW

0x0

sys_pwr_IdleReq
send idle request to bus niu
O:disable

1l:enable

RW

0x0

rkvenc_pwr_IdleReq
rkvenc_pwr_IdleReq

RW

0x0

rkvdec_pwr_IdleReq
send idle request to rkvdec niu
O:disable

1:enable

RW

0x0

peri_pwr_IdleReq
send idle request to peri niu
O:disable

l:enable
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Bit

Attr

Reset Value

Description

RW

0x0

msch_pwr_IdleReq
send idle request to msch niu
O:disable

l:enable

RW

0x0

msch_apb_pwr_IdleReq
send idle request to mschapb niu
O:disable

l:enable

RW

0x0

gpu_pwr_IdleReq

send idle request to gpu niu
O:disable
l:enable

RW

0x0

core_pwr_IdleReq

send idle request to core niu
O:disable
1l:enable

GRF_SOC_CONG6
Address: Operational Base + offset (0x0418)
SOC control register6

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

Bit0O~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15

RW

0x0

peri_fwr_link_pwrDiscTargPwrStall
Response type when NIU is set Idle
O:error response

1:stall response

14

RW

0x0

nv_fwr_link_pwrDiscTargPwrStall
Response type when NIU is set Idle
O:error response

1:stall response

13

RW

0x0

msch_srv_fw_fwr_pwrDiscTargPwrStall
Response type when NIU is set Idle
O:error response

1:stall response
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Bit |Attr| Reset Value Description

msch_fwr_link_pwrDiscTargPwrStall

R hen NIU i Idl
12 RW |0x0 esponse type when NIU is set Idle

O:error response

1:stall response

gpu_fwr_link_pwrDiscTargPwrStall

R hen NIU i Idl
11 RW |0x0 esponse type when NIU is set Idle

O:error response

1:stall response

gmac_fwr_link_pwrDiscTargPwrStall

R hen NIU i Idl
10 RW |0x0 esponse type when NIU is set Idle

O:error response

1:stall response

core_fwr_bus_link_pwrDiscTargPwrStall
9 RW lox0 Response type when NIU is set Idle

O:error response

1:stall response

vcodec_req_link_pwrDiscTargPwrStall
8 RW lox0 Response type when NIU is set Idle

O:error response

1:stall response

gpu_reqg_link_pwrDiscTargPwrStall
5 RW lox0 Response type when NIU is set Idle

O:error response

1:stall response

core_reqg_link_pwrDiscTargPwrStall
6 RW |0x0 Response type when NIU is set Idle

O:error response

1:stall response

bus_req_link_pwrDiscTargPwrStall

R hen NIU i Idl
5 RW loxo esponse type when NIU is set Idle

O:error response

1:stall response

vop_req_link_pwrDiscTargPwrStall

R hen NIU i Idl
4 RW |ox0 esponse type when NIU is set Idle

O:error response

1:stall response

vio_req_link_pwrDiscTargPwrStall

R hen NIU i Idl
3 RW |ox0 esponse type when NIU is set Idle

O:error response

1:stall response

rkvenc_req_link_pwrDiscTargPwrStall

R hen NIU i Idl
5 RW |ox0 esponse type when NIU is set Idle

O:error response
1:stall response
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Bit

Attr

Reset Value

Description

rkvdec_req_link_pwrDiscTargPwrStall
Response type when NIU is set Idle

1 RW |0x0
O:error response
1:stall response
peri_req_pwrDiscTargPwrStall
R hen NIU i Idl
0 RW lox0 esponse type when NIU is set Idle

O:error response
1:stall response

GRF_SOC_CON?7
Address: Operational Base + offset (0x041c)
SOC control register7

Bit |Attr| Reset Value Description
31:3 |[RO |0x0 reserved
grf_con_otp_usr_clk_mux
5 RW |0x0 otp user mode clock source mux
0: bypass clock
1: divide by 2
grf_con_newpll_clamp_en
newpll clamp enable
1 RW [0x0
X 0: disable
1: enable
grf_con_scr_sim_detect_inv_sel
i [
0 RW loxo scr detect inveter select

0: inveter disable
1: inveter enable

GRF_SOC_CONS
Address: Operational Base + offset (0x0420)
SOC control register8

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RW

0x0000

grf_tsadc_testbit_h
tsadc_testbit_h bit register

tsadc_testbit_h bit register
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GRF_SOC_CON9
Address: Operational Base + offset (0x0424)
SOC control register9

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RW

0x0000

grf_tsadc_testbit_|
tsadc_testbit_| bit register
tsadc_testbit_| bit register

GRF_SOC_CON10
Address: Operational Base + offset (0x0428)
SOC control register10

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15

RW

Ox1

grf_con_hdmi_sda5v_smt
hdmi_sda5v_smt bit control
hdmi_sda5v_smt bit control

14

RW

Ox1

grf_con_hdmi_scl5v_smt
hdmi_scl5v_smt bit control
hdmi_scl5v_smt bit control

13

RW

Ox1

grf_con_hdmi_hpd5v_smt
hdmi_hpd5v_smt bit control
hdmi_hpd5v_smt bit control

12

RW

Ox1

grf_con_hdmi_cec5v_smt
hdmi_cec5v_smt bit control

hdmi_cec5v_smt bit control
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Bit |Attr| Reset Value Description
grf_con_gpiomut_pmuio_p2
11 RW |0x1 gpiomut_pmuio_p2 bit control

gpiomut_pmuio pull bit 2

grf_con_gpiomut_pmuio_p1l
10 RW (0xO0 gpiomut_pmuio_p1 bit control
gpiomut_pmuio pull bit 1

grf_con_sdmmc_pwren_sel
iomux select

9 RW |0x0 GPIO2A7 sdmmc power selection
1'b0: from sdmmc_ext

1'b1l: from sdmmcO

grf_con_i2c3_sdabv

iomux select

"if grf_con_hdmisda5v_gpio_sel == 0 and grf_con_i2c3_sdabv
== 0, SDA5V is controlled by HDMI controller;

8 RW [0x0 if grf_con_hdmisda5v_gpio_sel == 0 and grf_con_i2c3_sdabv ==
1, SDA5SV is controlled by 12C3 controller;
if grf_con_hdmisda5v_gpio_sel == 1 and no matter

grf_con_i2c3_sda5v what is, SDA5V is controlled by grf;

grf_con_i2c3_scl5v
jomux select

"if grf_con_hdmiscl5v_gpio_sel == 0 and grf_con_i2c3_scl5v ==
0, SCL5V is controlled by HDMI controller;

7 RW [0x0 if grf_con_hdmiscl5v_gpio_sel == 0 and grf_con_i2c3_scl5v ==
1, SCL5V is controlled by 12C3 controller;
if grf_con_hdmiscl5v_gpio_sel == 1 and no matter

grf_con_i2c3_scl5v what is, SCL5V is controlled by grf;

grf_con_tsadc_ch_inv
tsadc_ch_inv bit control
The enable signal of the clock inverter for the analog to digital
interface
O:invert
l:don't invert

6 RW [0x0

5 RW 0x0 grf_con_clk_wifi_sel

clk_wifi_sel bit control

5 RW |0x0 clk_wifi (GPIO1D3/GPIO0AO) source selection
1'b0: from clk_wifi;

1'b1l: from 24M OSC

grf_con_i2s1_8ch_sdio3_oen
i2s1l_8ch_sdio3_oen bit control
4 RW [0xO0 i2s1l_8ch_sdio3_oen

1:output disable

2:output enable
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Bit

Attr

Reset Value

Description

RW

0x0

grf_con_i2s1_8ch_sdio2_oen
i2s1_8ch_sdio2_oen bit control
i2s1_8ch_sdio2_oen

1:output disable

1:output enable

RW

0x0

grf_con_i2s1_8ch_sdiol_oen
i2s1_8ch_sdiol_oen bit control
i2s1_8ch_sdiol_oen

1:output disable

O:output enable

RW

0x0

gpiomut_pmuio_iout
gpiomut_pmuio_iout bit register
gpiomut output value

1'b1: output 1;

1'b1l: output O

RW

0x0

gpiomut_pmuio_ioe_
gpiomut_pmuio_ioe_ bit register
gpiomut output enable

1'b1: output disable;

1'b0: output enable

GRF_SOC_STATUSO
Address: Operational Base + offset (0x0480)
SOC status registerQ

Bit |Attr| Reset Value Description
31:28|RO [0x0 reserved
h265enc_vpu_idle
27 R 0 -
O |0 h265enc_vpu_idle bit register
hdmicec5v_gpio_masked_pin
26 RO |0x0 hdmicec5v_gpio_masked_pin
IO PAD input status
hdmihpd5v_gpio_masked_pin
25 RO ([0x0 hdmihpd5v_gpio_masked_pin
IO PAD input status
hdmisda5v_gpio_masked_pin
24 R
O |0x0 IO PAD input status
hdmiscl5v_gpio_masked_pin
2 R
3 RO |00 IO PAD input status
gpiomut_pmuio_pin
22 R
O |0x0 IO PAD input status
grf_st_acodec_master_en
21 RO ([0xO0 st_acodec_master enable

st_acodec_master enable
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Bit |Attr| Reset Value Description
gmac2phy_portselect
gmac2phy_port select

20 RO |0x0 signal indicating the default PHY interface of MAC
1:MII
0:GMII
grf_stat_vdac_dispdet

19 RO |0x0 grf_stat_vdac_dispdet bit register
vdac cable detection output status
vop_dma_finish

18 RO [0xO0 vop_dma_finish bit register
vop_dma_finish_status

17 RO |0x0 reserved

16 RO loxo t!mer_en_statu55 . .
timer_en_status5 bit register

15 RO |loxo t!mer_en_status4 . .
timer_en_status4 bit register

14 RO |0x0 t!mer_en_status3 . .
timer_en_status3 bit register
i 2

13 RO loxo t!mer_en_status . .
timer_en_status2 bit register
i 1

12 RO loxo t!mer_en_status . .
timer_en_status1 bit register

11 RO loxo t!mer_en_statuso . .
timer_en_statusO0 bit register

2i [

10 RO loxo gmac !o_portse ect
gmac2io_port select

9 RO |ox0 opt_sbp?_busy_ns | _
opt_sbpi_busy_ns bit register

8 RO |ox0 opt_user_busy_ns | _
opt_user_busy_ns bit register

2 RO |ox0 opt_sbp!_busy_s _ |
opt_sbpi_busy_s bit register

6 RO |ox0 opt_user_busy_s _ _
opt_user_busy_s bit register
ddr_plllock

5 RO ([0x0 ddr_plllock bit register
DDRPLL of DDRPHY lock status.
apll_lock

4 RO [0x0 pll_lock bit register
APLL lock status.
dpll_lock

3 RO [0x0 pll_lock bit register

DPLL lock status.
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Bit |Attr| Reset Value Description

cpll_lock

2 RO (0xO0 pll_lock bit register
CPLL lock status.
gpll_lock

1 RO (0xO0 pll_lock bit register
GPLL lock status.
npll_lock

0 WO |0x0 pll_lock bit register

NPLL lock status

GRF_SOC_STATUS1
Address: Operational Base + offset (0x0484)
SOC status registerl

Bit

Attr

Reset Value

Description

31:20

RO

0x0

reserved

19

RO

0x0

vpu_pwr_Idle
vpu_pwr_Idle bit register
idle status of vpu niu

0: idle is asserted

1: idle is de-asserted

18

RO

0x0

vio_pwr_Idle
vio_pwr_Idle bit register
idle status of vio niu

0: idle is asserted

1: idle is de-asserted

17

RO

0x0

sys_pwr_Idle
sys_pwr_Idle bit register
idle status of bus niu

0: idle is asserted

1: idle is de-asserted

16

RO

0x0

rkvenc_pwr_Idle
rkvenc_pwr_Idle bit register
idle status of rkvdec niu

0: idle is asserted

1: idle is de-asserted

15

RO

0x0

rkvdec_pwr_Idle
rkvdec_pwr_Idle bit register
rkvdec_pwr_Idle bit register
0: idle is asserted

1: idle is de-asserted

Copyright 2017 @ FuZhou Rockchip Electronics Co., Ltd.

188




RK3328 TRM-Part1

Bit |Attr| Reset Value Description

peri_pwr_Idle
peri_pwr_Idle bit register
14 RO |0x0 idle status of peri niu

0: idle is asserted

1: idle is de-asserted

msch_pwr_Idle
msch_pwr_Idle bit register
13 RO [0x0 idle status of msch niu

0: idle is asserted

1: idle is de-asserted

msch_apb_pwr_Idle
msch_apb_pwr_Idle bit register
12 RO (0xO0 idle status of mschapb niu

0: idle is asserted

1: idle is de-asserted

gpu_pwr_Idle
gpu_pwr_Idle bit register
11 RO |0x0 idle status of gpu niu

0: idle is asserted

1: idle is de-asserted

core_pwr_Idle
core_pwr_Idle bit register
10 RO |0x0 idle status of core niu

0: idle is asserted

1: idle is de-asserted

vpu_pwr_IdleAck

vpu_pwr_IdleAck bit register

9 RO |0x0 idle acknowledge status from bus vpu
0: idle_ack asserted

1: idle_ack de-asserted

vio_pwr_IdleAck

vio_pwr_IdleAck bit register

8 RO |0x0 idle acknowledge status from bus vio
0: idle_ack asserted

1: idle_ack de-asserted

sys_pwr_IdleAck

sys_pwr_IdleAck bit register

7 RO |0x0 idle acknowledge status from bus niu
0: idle_ack asserted

1: idle_ack de-asserted

rkvenc_pwr_IdleAck
rkvenc_pwr_IdleAck bit register
6 RO |0x0 rkvenc_pwr_IdleAck bit register
0: idle_ack asserted

1: idle_ack de-asserted
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Bit |Attr| Reset Value Description

rkvdec_pwr_IdleAck
rkvdec_pwr_IdleAck bit register

5 RO (0xO0 idle acknowledge status from rkvdec niu
0: idle_ack asserted

1: idle_ack de-asserted

peri_pwr_IdleAck

peri_pwr_IdleAck bit register

4 RO |0x0 idle acknowledge status from peri niu
0: idle_ack asserted

1: idle_ack de-asserted

msch_pwr_IdleAck

msch_pwr_IdleAck bit register

3 RO (0xO0 idle acknowledge status from msch niu
0: idle_ack asserted

1: idle_ack de-asserted

msch_apb_pwr_IdleAck
msch_apb_pwr_IdleAck bit register

2 RO |0x0 idle acknowledge status from mschapb niu
0: idle_ack asserted

1: idle_ack de-asserted

gpu_pwr_IdleAck

gpu_pwr_IdleAck bit register

1 RO |0x0 idle acknowledge status from gpu niu
0: idle_ack asserted

1: idle_ack de-asserted

core_pwr_IdleAck

core_pwr_IdleAck bit register

idle acknowledge status from core niu
0: idle_ack asserted
1: idle_ack de-asserted

0 RO (0x0

GRF_SOC_STATUS2
Address: Operational Base + offset (0x0488)
SOC status register2

Bit |Attr| Reset Value Description

grf_sta_usb3otg_logic_analyzer_trace[31:0]

1:0 R
31:0 1RO 10x00000000 usb3otg_logic_analyzer_trace[31:0] bit status

GRF_SOC_STATUS3
Address: Operational Base + offset (0x048c)
SOC status register3
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Bit

Attr

Reset Value

Description

31:0

RO

0x00000000

grf_sta_usb3otg_logic_analyzer_trace[63:32]
usb3otg_logic_analyzer_trace[63:32] bit status

GRF_SOC_STATUS4
Address: Operational Base + offset (0x0490)
SOC status register4d

Bit |Attr| Reset Value Description
31:12|RO |0x0 reserved
11:0 RO lox000 grf_sta_usb3otg_host_current_belt[11:0]

usb3otg_host_current_belt[11:0] bit status

GRF_USB30OTG_CONO
Address: Operational Base + offset (0x04c0)
USB30TG control register0

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15

RW

0x0

grf_con_usb3otg_host_u2_port_disable

USB2.0 Port Disable control.

0: Port Enabled

1: Port Disabled When 1, this signal stops reporting
connect/disconnect events the port and keeps the port in disabled
state.

14

RW

0x0

grf_con_usb3otg_host_port_power_control_present

This indicates whether the host controller implementation
includes port power control.

0: Indicates that the port does not have port power switches.
1: Indicates that the port has port power switches

13:8

RW

0x20

grf_con_usb3otg_fladj_30mhz_reg
usb3otg_fladj_30mhz_reg bit control

7:6

RW

0x0

grf_con_usb3otg_hub_port_perm_attach

Indicates if the device attached to a downstream port is
permanently attached or not.

0: Not permanently attached

1: Permanently attached

BitO is for USB2.0 port and bitl are for USB 3.0 SS port.
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Bit |Attr| Reset Value Description

grf_con_usb3otg_hub_port_overcurrent
This is the per port Overcurrent indication of the root-hub ports:

5:4 [RW |0x0 0: No Overcurrent
1: Overcurrent
Bit0 is for USB 2.0 port and bitl are for USB 3.0 SS port.
grf_con_usb3otg_bus_filter_bypass
It is expected that this signal is set or reset at power-on reset
and is not changed during the normal
operation of the core. The function of each bit is:
bus_filter_bypass[3]: Bypass the filter for utmiotg_iddig
bus_filter_bypass[2]: Bypass the filters for utmisrp_bvalid and
utmisrp_sessend

3:0 |RW |0x0 bus_filter_bypass[1]: Bypass the filter for pipe3_PowerPresent all

U3 ports

bus_filter_bypass[0]: Bypass the filter for utmiotg_vbusvalid all
U2 ports

In non-OTG Host-only mode, internal bus filters are not needed.
Values:

1'b0: Bus filter(s) enabled

1'b1: Bus filter(s) disabled (bypassed)

GRF_USB30OTG_CON1
Address: Operational Base + offset (0x04c4)
USB3OTG control registerl

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:12

RW

Ox1

grf_con_usb3otg_host_num_u3_port
usb3otg_host_num_u3_port bit control
xHCI usb3 port number, default as 1.

11:8

RW

Ox1

grf_con_usb3otg_host_num_u2_port
usb3otg_host_num_u2_port bit control
xHCI host USB2 Port number, default as 1.

7:6

RO

0x0

reserved
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Bit

Attr

Reset Value

Description

RW

0x0

grf_con_usb3otg_host_legacy_smi_bar
usb3otg_host_legacy_smi_bar bit control

Use this register to support SMI on BAR defined in xHCI spec.

SW must set this register, then clear this register to indicate Base
Address Register written

RW

0x0

grf_con_usb3otg_host_legacy_smi_pci_cmd
usb3otg_host_legacy_smi_pci_cmd bit control

Use this register to support SMI on PCI Command defined in xHCI
spec.

SW must set this register, then clear this register to indicate PCI
command register written.

3:2

RO

0x0

reserved

RW

0x0

grf_con_usb3otg_pme_en

usb3otg_pme_en bit control

Enable signal for the pme_generation. Enable the core to assert
pme_generation.

RW

0x0

grf_con_usb3otg_host_u3_port_disable
USB 3.0 SS Port Disable control.

0: Port Enabled

1: Port Disabled

GRF_CPU_CONO
Address: Operational Base + offset (0x0500)
CPU control register0

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:12

RW

0x0

grf_con_cfgte
cfgte bit control

11:8

RW

0x0

grf_con_cfgend
cfgend bit control

7.5

RO

0x0

reserved

RW

0x0

grf_con_I2rstdisable
|2rstdisable bit control

3:0

RW

0x0

grf_con_l1rstdisable
|1rstdisable bit control
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GRF_CPU_CON1
Address: Operational Base + offset (0x0504)
CPU control registerl

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16/WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
15:6 |RO ([0xO reserved
5 RW |0x0 grf_con_evenFo_cIear
vento_clear bit control
4 RW lox0 grf_con_eventi
eventi bit control
3 RW lox1 grf_con_dbgselfaddrv
dbgselfaddrv bit control
5 RW lox1 grf_con_dbgromaddrv
dbgromaddrv bit control
grf_con_cfgsdisable
1 RW 0x0 cfgsdisable bit control
0 RW loxo grf_con_clrexmonreq

clrexmonreq bit control

GRF_CPU_STATUSO
Address: Operational Base + offset (0x0520)
CPU status register0

Bit |Attr| Reset Value Description
31:13|RO |0x0 reserved
grf_st_I2flushdone
12 RO (0x0
X I2flushdone bit status
grf_st_clrexmonack
11 R
O |0x0 clrexmonack bit status
grf_st_jtagnsw
10 RO (0x0
X jtagnsw bit status
grf_st_jtagtop
9 RO (0x0
X jtagtop bit status
evento_rising_edge
R 0x0
8 © X evento_rising_edge bit status
2.4 RO |oxo power_state

power_state bit status
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Bit

Attr

Reset Value

Description

3:0

RO

0x0

grf_st_smpnamp
smpnamp bit status

GRF_CPU_STATUS1
Address: Operational Base + offset (0x0524)
CPU status register1l

Bit |Attr| Reset Value Description
31:13|RO |0x0 reserved
grf_st_standbywfil2
12 R
O |0x0 standbywfil2 bit status
11:8 [RO |0x0 cpu_state
cpu state status
2.4 RO loxo grf_st_stallwdpywﬁ
standbywfi bit status
3.0 RO |ox0 grf_st_standbywfe

standbywfe bit status

GRF_OS_REGO
Address: Operational Base + offset (0x05c8)
os register0

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

os_reg0
Reserved
reserved

GRF_OS_REG1
Address: Operational Base + offset (0x05cc)
0s registerl

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

0s_regl
Reserved
reserved

GRF_OS_REG2
Address: Operational Base + offset (0x05d0)
0s register2

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

0s_reg2
Reserved
reserved
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GRF_OS_REG3
Address: Operational Base + offset (0x05d4)
os register3

Bit |Attr| Reset Value

Description

0s_reg3
31:0 [RW |0x00000000 |Reserved
reserved

GRF_OS_REG4
Address: Operational Base + offset (0x05d8)
0s register4

Bit |Attr| Reset Value

Description

0s_reg4
31:0 |RW [0x00000000 |Reserved
reserved

GRF_OS_REG5
Address: Operational Base + offset (0x05dc)
os register5

Bit |Attr| Reset Value

Description

0s_reg5
31:0 [RW |0x00000000 |Reserved
reserved

GRF_OS_REG6
Address: Operational Base + offset (0x05e0)
0s register6

Description

Bit |Attr| Reset Value
0s_regb
31:0 [RW |0x00000000 |Reserved
reserved

GRF_OS_REG?7
Address: Operational Base + offset (0x05e4)
os register?7

Bit |Attr| Reset Value

Description

0s_reg7/
31:0 [RW |0x00000000 |Reserved
reserved
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GRF_SIG_DETECT_CON
Address: Operational Base + offset (0x0680)
External signal detect configue register

Bit |Attr| Reset Value Description

31:4 |RO |0x0 reserved
sdmmc_ext_detectn_neg_irg_en

3 RW lox0 sdmmc_ext_qetectn_neg_irq enable
1'b1: enable irq;
1'b0: disable irq.
sdmmc_ext_detectn_pos_irg_en

5 RW lox0 sdmmc_ext_qetectn_pos_irq enable
1'b1: enable irq;
1'b0: disable irq.
sdmmc_detectn_neg_irg_en

1 RW |0x0 sdmmc_detec.tn_neg_irq enable
1'b1: enable irq;
1'b0: disable irq.
sdmmc_detectn_pos_irg_en

0 RW |0x0 sdmmc_detec.tn_pos_irq enable
1'b1: enable irq;
1'b0: disable irq.

GRF_SIG_DETECT_STATUS
Address: Operational Base + offset (0x0690)
External signal detect status register

Bit |Attr| Reset Value Description

31:4 |[RO |0x0 reserved
sdmmc_ext_detectn_neg_irq

3 RO ([0xO0 sdmmc_detectn_ext_neg irq status bit

5 RW loxo sdmmc_ext_detectn_pos_.irq .
sdmmc_detectn_ext_pos irq status bit

1 RW loxo sdmmc_detectn_neg_.irq .
sdmmc_detectn_neg irq status bit

0 RW |0x0 sdmmc_detectn_pos__qu _
sdmmc_detectn_pos irq status bit

GRF_SIG_DETECT_STATUS_CLEAR
Address: Operational Base + offset (0x06a0)
External signal detect status clear register

Bit |Attr| Reset Value Description

31:4 |RO ([0xO0 reserved
sdmmc_ext_detectn_neg_irg_clr

3 |wo |ox0 —X —neg_ra_ .
sdmmc_ext_detectn_neg_irq clear bit
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Bit |Attr| Reset Value Description
5 RW |0x0 sdmmc_ext_detectn_pos_?rq_cIr _
sdmmc_ext_detectn_pos_irq clear bit
1 RW |0x0 sdmmc_detectn_neg_irq_clr _
sdmmc_detectn_neg_irq clear bit
0 RW |0x0 sdmmc_detectn_pos_irg_clr

sdmmc_detectn_pos_irq clear bit

GRF_SDMMC_DET_COUNTER
Address: Operational Base + offset (0x06b0)
SDMMC detect counter register

Bit |Attr| Reset Value Description
31:20|RO |0x0 reserved

sdmmc_detectn_count
19:0 |[RW |0x30100 sdmmc_detectn_count bit register

sdmmc_detectn_count bit register

GRF_HOSTO_CONO
Address: Operational Base + offset (0x0700)
host0 control register0

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:12

RO

0x0

reserved

11:6

RW

0x20

grf_con_host0_fladj_val_common
host0_fladj_val_common bit control

5:0

RW

0x20

grf_con_host0_fladj_val
host0_fladj_val bit control

GRF_HOSTO0_CON1
Address: Operational Base + offset (0x0704)
hostO control registerl
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Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16/WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
15:14|RO |0x0 reserved
f h
13 RW |0x0 grf_con_| ostO_arb._pause
host0_arb_pause bit control
12 RW lox0 grf_con_hc.)stO_ohC|_sus.p_Igcy
host0_ohci_susp_Igcy bit control
11 RW lox0 grf_con_hc.)stO_oha._cntseI
host0_ohci_cntsel bit control
grf_con_host0_ohci_clkcktrst
10 RW |[0Ox1
X host0_ohci_clkcktrst bit control
9 RW lox0 grf_con_hostO_app_prt_.ovrcur
host0_app_prt_ovrcur bit control
8 RW |0x0 grf_con_hostO_autoppd_on_over_cur_en
host0_autoppd_on_overcur_en bit control
grf_con_host0_word_if
7 RW |[0Ox1
X host0_word_if bit control
grf_con_host0_sim_mode
6 RW [0x0
X host0_sim_mode bit control
5 RW lox1 grf_cor_m_hostO_in_crx_en
host0_incrx_en bit control
4 RW lox1 grf_cor_1_host0_|n_cr8_en
hostO_incr8_en bit control
3 RW lox1 grf_cor_1_host0_|n_cr4_en
hostO_incr4_en bit control
grf_con_host0_incrl6_en
2 RW |0x1
X host0_incr16_en bit control
1 RW |0x0 grf_con_hostO_hub_setl,_lp_mln
host0_hubsetup_min bit control
f h Ik
0 RW |ox0 grf_con_host0_app_start_c

host0_app_start_clk bit control

GRF_HOSTO0_CON2
Address: Operational Base + offset (0x0708)
hostO control register2

Bit

Attr

Reset Value

Description

31:0

RO

0x0

reserved
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GRF_OTG_CONO
Address: Operational Base + offset (0x0880)
OTG control register

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:3

RO

0x0

reserved

RW

0x0

otg_dbnce_fltr_bypass
otg_dbnce_fltr_bypass bit control

1:0

RW

0x0

otg_scaledown_mode
otg_scaledown_mode bit control

GRF_HOSTO_STATUS
Address: Operational Base + offset (0x0890)
HOSTO status register

Bit |Attr| Reset Value Description
31 RO [0x0 reserved
host0_ehci_power_state_ack
RO (0x0 - - - -
30 X host0_ehci_power_state_ack bit status
host0_ehci_pme_status
29 RO (0x0 - - -
X host0_ehci_pme_status bit status
grf_stat_host0_ehci_bufacc
2 RO (0x0
8 X host0_ehci_bufacc bit status
grf_stat_host0_ehci_xfer_prdc
27 RO (0x0
X host0_ehci_xfer_prdc bit status
grf_stat_host0_ohci_ccs
26 RO (0x0
X host0_ohci_ccs bit status
grf_stat_host0_ohci_rwe
2 R 0x0
> © X host0_ohci_rwe bit status
grf_stat_host0_ohci_drwe
24 R
O |0x0 host0_ohci_drwe bit status
host hci_gl [
3 RO lox0 grf_stat_ _os 0_ohci_globa sgspend
host0_ohci_globalsuspend bit status
f h hci f
22 RO |oxo grf_stat_host0_ohci_bufacc

host0_ohci_bufacc bit status
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Bit |Attr| Reset Value Description

21 RO lox0 grf_stat_h_ostO_oha_r_mtwkp
host0_ohci_rmtwkp bit status

50:17|RO |0x0 grf_stat_hgstO_eha_IpsmF_state
host0_ehci_Ipsmc_state bit status

16:11|rR0 lox00 grf_stat_h.ostO_ehC|_.usbsts
host0_ehci_usbsts bit status

10:0 RO lox000 grf_stat_hF)stO_ehC|_xfer_cnt
host0_ehci_xfer_cnt bit status

GRF_MAC_CONO
Address: Operational Base + offset (0x0900)
MAC control register0

Bit

Attr

Reset Value

Description

31:16

WO

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:14

RO

0x0

reserved

13:7

RW

0x00

gmac2io_clk_rx_dl_cfg
gmac2io_clk_rx_dl_cfg bit control

6:0

RO

0x00

gmac2io_clk_tx_dl_cfg
gmac2io_clk_tx_dl_cfg bit control

GRF_MAC_CON1
Address: Operational Base + offset (0x0904)
MAC control registerl

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
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Bit

Attr

Reset Value

Description

15:13

RO

0x0

reserved

12:11

RW

0x0

gmac2io_gmii_clk_sel
gmac2io_gmii_clk_sel bit control
GMII clock selection

2'b00:125MHz

2'b11:25MHz

2'b10:2.5MHz

10

RW

0x0

gmac2io_rmii_extclk_sel
gmac2io_rmii_extclk_sel bit control

RW

0x0

gmac2io_rmii_mode
gmac2io_rmii_mode bit control
RMII mode selection
2'b11:RMII mode
2'b00:MII mode
2'b01:reserved
2'b10:reserved

RO

0x0

reserved

RW

0x0

gmac2io_rmii_clk_sel
gmac2io_rmii_clk_sel bit control
RMII clock selection
1'b1:25MHz
1'b0:2.5MHz

6:4

RW

0x0

gmac2io_phy_intf_sel
gmac2io_phy_intf_sel bit control
PHY interface select
3'b001:RGMII

3'b100:RMII

All others:Reserved

RW

0x0

gmac2io_flowctrl
gmac2io_flowctrl bit control
GMAC transmit flow control

When set high, instructs the GMAC to transmit PAUSE Control
frame in

Full-duplex mode. In Half-duplex mode, the GMAC enables the
Back-pressure
function until this signal is made low again

RW

0x0

gmac2io_mac_speed
gmac2io_mac_speed bit control
MAC speed

1'b1:100-Mbps

1'b0:10-Mbps
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Bit

Attr

Reset Value

Description

RW

0x0

gmac2io_rxclk_dly_ena
gmac2io_rxclk_dly_ena bit control
RGMII RX clock delayline enable
1'bl:enable
1'b0:disable

RW

0x0

gmac2io_txclk_dly_ena
gmac2io_txclk_dly_ena bit control
RGMII TX clock delayline enable
1'bl:enable
1'b0:disable

GRF_MAC_CON2
Address: Operational Base + offset (0x0908)
MAC control register2

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
15:12(RO |0x0 reserved
gmac2phy_use_inter_phy_txrx
11 RW |0x0 gmac2phy_use_inter_phy_txrx bit control
gmac2phy_use_inter_phy_txrx bit control
gmac2phy_rmii_extclk_sel
10 RW [0xO0 gmac2phy_rmii_extclk_sel bit control
gmac2phy_rmii_extclk_sel bit control
gmac2phy_rmii_mode
gmac2phy_rmii_mode bit control
RMII mode selection
9 RW |0x0 2'b11:RMII mode
2'b00:MII mode
2'b01:reserved
2'b10:reserved
8 RO |0x0 reserved
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Bit |Attr| Reset Value Description

gmac2phy_rmii_clk_sel
gmac2phy_rmii_clk_sel bit control
PHY interface select
3'b001:RGMII

3'b100:RMII

All others:Reserved

7 RW [0x0

gmac2phy_phy_intf_sel
gmac2phy_phy_intf_sel bit control
PHY interface select

3'b001:RGMII

3'b100:RMII

All others:Reserved

6:4 RW |0x0

gmac2phy_flowctrl
gmac2phy_flowctrl bit control
GMAC transmit flow control

When set high, instructs the GMAC to transmit PAUSE Control
frame in

Full-duplex mode. In Half-duplex mode, the GMAC enables the
Back-pressure
function until this signal is made low again

3 RW [0x0

gmac2phy_mac_speed
gmac2phy_mac_speed bit control

2 RW |0x0 MAC speed
1'b1:100-Mbps
1'b0:10-Mbps

1:0 (RO |0x0 reserved

GRF_MACPHY_CONO
Address: Operational Base + offset (0x0bQO0)
MACPHY control registerO

Bit |Attr| Reset Value Description

write_enable
31:16|RW [0x0000 Reserved

macphy_ref _clk_sel

15 RW [0x0
X Tie to same level as macphy_clk_freq

macphy_clk_freq
14 RW |0x0 0: for 25 MHz clock input;
1: for 50 MHz clock input.

macphy_automodix_en

13 RW |0x1
Enables auto-detection of MDI/MDIX mode. Refer to "cfg_mode"
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Bit

Attr

Reset Value

Description

12

RW

0x0

macphy_en_high

Defines polarity of output enable signals.

"0" for active low output enable signal.
"mdio_dir, rxdz,miiz,rxerz" signal polarity control.

11

RW

0x0

macphy_fx_mode
Enables FX mode

10

RW

0x0

macphy_adc_bp
Puts the ADC by default in bypass mode

RW

0x0

macphy_pll_bp
Puts the PLL by default in bypass mode

RW

0x0

macphy_smii_soure_sync
smii source sync register field. Only relevant for SMII mode

7:6

RW

0x0

macphy_mii_mode

MII mode register field.
""00" for MII mode,
"01" for RMII mode,
"10" for SMII,

"11" reserved

5:3

RW

0x7

macphy_mode

MODE register file.

"000" - 10BaseT, Half Duplex, Auto negotiation disabled

"001" - 10Base-T, Full Duplex, Auto negotiation disabled
"010" - 100Base-TX, Half Duplex, Auto-negotiation disabled
"011" - 100Base-TX, Full Duplex, Auto-negotiation disabled
"100" - 100Base-Tx, Half Duplex, Auto-negotaition Enabled
"101" - Repeater mode, 100Base-Tx, Half Duplex, Auto-
negotiation Enabled

"110" - Power down mode, In this mode phy wake up in power
fown mode

"111" - All capable, Full Duplex, 10 & 100 BT, Auto negotiation
enabled, AutoMDIX enable

RW

0x0

macphy_powerup_reset

Power Up Reset bit. Default value of powerup_reset bit
0 - Power up reset disabled by default

1- Power up reset enabled by default

RW

0x0

macphy_power_down

Power Down bit. Default value of True power down bit
1 - True power down is active by default

0 - True power down is not active by default

RW

Ox1

macphy_enable

PHY enable signal (active high).
1 = Enable MACHY IP

0 = Disable MACHY IP

Copyright 2017 @ FuZhou Rockchip Electronics Co., Ltd.

205



RK3328 TRM-Part1

GRF_MACPHY_CON1
Address: Operational Base + offset (0x0b04)

MACPHY control registerl

Bit |Attr| Reset Value Description
write_enable
31:16|RW |0x0000 Reserved
reserved
lari
15 RW loxo po ar!ty_stat_tx
polarity control of tx status
lari
14 RW loxo po ar!ty_stat_rx
polarity control of rx status
13 RW lox0 polar!ty_stat_duplex
polarity control of duplex status
12 RW lox0 polar!ty_stat_llnk |
polarity control of link status
11 RW lox0 polar!ty_stat_speedlo
polarity control of speed10 status
10 RW lox0 polar!ty_stat_speedloo
polarity control of speed100 status
9 RW |0x0 grfrcon_rmii__mode
rmii_mode bit control
macphy_speed_sel
8 RW (0xO0 0: speed 100
1: speed 10
macphy_phy_addr
7:3 |RW |0x00 PHY ADD register field. Must be unique in multi-PHY environment
(like repeater).
macphy_np_msg_code
2:0 [RW (0xO0 Next Page Message Code. Automatic generation of Next page

with fault code

GRF_MACPHY_CON2
Address: Operational Base + offset (0x0b08)

MACPHY control register2

Bit |Attr| Reset Value Description
write_enable

31:16/RW |0x0000 Reserved
reserved

15:0 |[RW |0x0000 macphy._id

PHY ID Number,macphy_cfg_phy_id[15:0]

GRF_MACPHY_CON3
Address: Operational Base + offset (0x0bO0c)

MACPHY control register3
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Bit |Attr| Reset Value

Description

31:16|RW [(0x0000

write_enable
Reserved
reserved

15:12|RW (0x0

macphy_cfg_rev_nr
Manufacturer’s Revision Number

11:6 [RW |0x00

macphy_model_nr
Manufacturer’s Model Number

5:0 |RW [0x00

macphy_.id
PHY ID Number,macphy_cfg_phy_id[21:16]

GRF_MACPHY_STATUS

Address: Operational Base + offset (0x0b10)

MACPHY status register

Bit |Attr| Reset Value

Description

31:7 |RO |0x0

reserved

6 RO |0x0

macphy_stat_speed100
macphy_stat_speed100 bit status
Speed100 indication. Output driven low

5 RO (0x0

macphy_stat_speed10
macphy_stat_speed10 bit status
Speed10 indication. Output is driven low

4 RO (0x0

macphy_stat_duplex
macphy_stat_duplex bit status
Duplex indication (low = full-duplex mode).Output is driven low

3 RO (0x0

macphy_stat_rx
macphy_stat_rx bit status
RX activity indication.Output is driven low

2 RO (0x0

macphy_stat_link
macphy_stat_link bit status
Link ON indication. Output is driven low

1 RO [0x0

macphy_stat_tx
macphy_stat_tx bit status
TX activity indication.Output is driven low

0 RO (0x0

macphy_stat_powerup_reset

macphy_stat_powerup_reset bit status

Power up reset state signal. To signal to the system that PHY is
out of power down mode
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3.4 DDR_GRF Register Description

3.4.1 Registers Summary

Name Offset |Size Reset Description
Value

DDR_GRF_DDR_CONO 0x0000 W 0x00000000 |DDR Control Register0
DDR_GRF_DDR_CON1 0x0004 W 0x00000000 (DDR Control Registerl
DDR_GRF_DDR_CON2 0x0008 W 0x00000000 |DDR Control Register2
DDR_GRF_DDR_CON3 0x000c w 0x00000000 |DDR Control Register3
DDR_GRF_DDR_STATUSO [0x0100 w 0x00000000 |DDR Status Register0
DDR_GRF_DDR_STATUS1 [0x0104 w 0x00000000 [DDR Status Registerl
DDR_GRF_DDR_STATUS2 [0x0108 w 0x00000000 [DDR Status Register2
DDR_GRF_DDR_STATUS3 |0x010c W 0x00000000 (DDR Status Register3
DDR_GRF_DDR_STATUS4 (0x0110 w 0x00000000 |DDR Status Register4
DDR_GRF_DDR_STATUSS [0x0114 w 0x00000000 |DDR Status Register5
DDR_GRF_DDR_STATUS6 |0x0118 W 0x00000000 [DDR Status Register6t
DDR_GRF_DDR_STATUS7 [0x011c w 0x00000000 [DDR Status Register?7
DDR_GRF_DDR_STATUSS8 [0x0120 w 0x00000000 |DDR Status Register8
DDR_GRF_DDR_STATUS9 [0x0124 w 0x00000000 [DDR Status Register9
DDR_GRF_DDR_STATUS1 0x0128 W 0x00000000 |DDR Status Register10

0

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access

3.4.2 Detail Register Description

DDR_GRF_DDR_CONO

Address: Operational Base + offset (0x0000)

DDR Control Register0

Bit |Attr| Reset Value

Description

31:16{WO [0x0000

write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15 RW |0x0

grf_con_csysreq_upctl_ddrstdby
csysreq_upctl_ddrstdby bit control

1'b0: Let ddrstdby to control csysreq of upctl.
1'b1: Disable ddrstdby to control scysreq of upctl
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Bit

Attr

Reset Value

Description

14

RW

0x0

grf_con_csysreq_upctl_pmu
csysreq_upctl_pmu bit control

1'b0: Let pmu to control csysreq of upctl.
1'b1: Disable pmu to control scysreq of upctl

13:12

RW

0x0

grf_con_dfi_phymstr_type

dfi_phymstr_type bit control

Indicates which of the 4 types of PHY master interface times the
dfi_phymstr_req signal is requesting:

00 - tphymstr_type0

01 - tphymstr_typel

10 - tphymstr_type2

11 - tphymstr_type3

For debug only.

11

RW

0x0

grf_con_dfi_phymstr_state_sel

dfi_phymstr_state_sel bit control

DFI PHY Master State Select: Indicates the state requested by
the PHY:

0 - IDLE

1 - Self-Refresh

For debug only.

10:9

RW

0x0

grf_con_dfi_phymstr_cs_state

dfi_phymstr_cs_state bit control

Indicates the state of the DRAM when the PHY becomes the
master:

0 - the PHY specifies the required state, using the
dfi_phymstr_state_sel signal

1 - the PHY does not specify the state

This signal is valid only when dfi_phymstr_req is asserted. Each
memory rank uses one bit. For debug only.

RW

0x0

grf_con_dfi_phymstr_req

dfi_phymstr_req bit control

Indicates if set that the PHY requests control on the DFI bus. For
debug only.

RW

0x0

grf_con_upctl_axi

upctl_axi bit control

AXI Low-Power Request. Active low, it requests upctl to enter a
low-power state.

RW

0x0

grf_con_upctl_arurgent_0

upctl_arurgent_0 bit control

AXI Read Urgent. Sideband signal to indicate a read urgent
transaction. When asserted, if rd_port_urgent_en register is set,
causes the port arbiter to switch immediately to read. It can be
asserted anytime, it's not associated to any particular command
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Bit |Attr| Reset Value Description

grf_con_upctl_arposion
upctl_arposion bit control

5 RW |0x0 AXI Read poison. Sideband signal to indicate an invalid read
transaction. When asserted, all zeros are returned at the output.
If not needed, signal must be tied to zero.
grf_con_upctl_awposion
upctl_awposion bit control

4 RW |0x0 AXI Write poison. Sideband signal to indicate an invalid write
transaction. When asserted, no data is written to the memory. If
not needed, signal must be tied to zero.
grf_con_upctl_awurgent
upctl_awurgent bit control

3 RW |0x0 AXI Write Urgent. Sideband signal to indicate a write urgent
transaction. When asserted, if wr_port_urgent_en register is set,
causes the port arbiter to switch immediately to write. It can be
asserted anytime, it's not associated to any particular command
grf_con_pa_wmask
pa_wmask bit control

2 RW |0x0 When asserted (active high), it will mask (prevent) the
corresponding application port write address channel from
requesting to the PA. For debug only.
grf_con_pa_rmask
pa_rmask bit control

1:0 |rw loxo When asserted (active high), it will mask (prevent) the

corresponding application port read address channel from
requesting to the PA. There are 2 bits for each port, first one for
the blue queue, second for the red queue. For debug only.

DDR_GRF_DDR_CON1
Address: Operational Base + offset (0x0004)
DDR Control Registerl

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
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Bit |Attr| Reset Value Description

grf_con_upctl_awregion

upctl_awregion bit control

AXI 4 Write Address REGION signal. This signals is not used by
the Controller.

15:12|RW (0x0

grf_con_upctl_arregion

upctl_arregion bit control

AXI 4 Read Address REGION signal. This signals is not used by
the Controller.

11:8 [RW (0xO0

grf_con_upctl_arqgos

upctl_argos bit control

7:4 |RW |0x0 AXI Read Quality of Service. Sideband signal to indicate the
quality of service attributes of the write transaction. For
singleport configurations, this signal has no effect.

grf_con_upctl_awqos

upctl_awgqos bit control

3:0 |RW |0x0 AXI Write Quality of Service. Sideband signal to indicate the
quality of service attributes of the write transaction. For
singleport configurations, this signal has no effect.

DDR_GRF_DDR_CON2
Address: Operational Base + offset (0x0008)
DDR Control Register2

Bit |Attr| Reset Value Description

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;

31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.

When bit 31=0, bit 15 cannot be written by software;

grf_dfi_init_start
15 RW [0xO0 dfi_init_start bit control

grf_dfi_init_start_sel

dfi_init_start_sel control

1: set ddrphy dfi init start controlled by grf_dfi_init_start
0: set ddrphy dif init start controlled by by upctl

14 RW |0x0

grf_upctl_apb_gate_en
upctl_apb_gate_en bit control

13 RW [0xO0 When set to 1 and axi_cg_en=1 and axi_cactive_0=0, axi clock
of upctl will be auto gated when there is no axi traffic and apb
traffic.
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Bit |Attr| Reset Value Description

grf_ddrc_idle_sel

ddrc_idle_sel control

12 RW (0xO0 1: select the ~ddrc_cactive as ddrcstdby ctl_idle
0: select ctl_idel of upctl as ddrcstdby ctl_idle.
It should set to Ox1.

11:9 |[RO |0x0 reserved
grf_con_dfi_lp_ack
8 RW |0x0 dfi_lp_ack bit control

The control signal of auto gated ddrc_core_clk. It should be 0x0.

grf_con_dfi_Ip_req
7 RW [0x0 dfi_lp_req bit control
The control signal of auto gated ddrc_core_clk. It should be 0x0.

grf_con_dfi_phyupd_req
6 RW |0x0 dfi_phyupd_req bit control
The control signal of auto gated ddrc_core_clk. It should be 0x0.

grf_con_ddrc_auto_sr_dly
5:2 |RW [0x0 ddrc_auto_sr_dly bit control
The delay of auto gated ddrc_core_clk. It should be to be 0x6.

grf_con_ddrc_cg_en
ddrc_cg_en bit control

when ddrc_cg_en=1, ddrc_cactive=0 and in auto self-refresh
state, ddrc_core_clock of upctl will be auto gated.

1 RW [0x0

grf_con_axi_cg_en
axi_cg_en bit control

when axi_cg_en=1 and axi_cactive_0=0, axi clock of upctl will
be auto gated when there is no axi traffic.

0 RW [0x0

DDR_GRF_DDR_CON3
Address: Operational Base + offset (0x000c)
DDR Control Register3

Bit |Attr| Reset Value Description

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;

31:16|WO |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.

When bit 31=0, bit 15 cannot be written by software;

15:13(RO |0x0 reserved
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Bit |Attr| Reset Value Description

dfi_ctrlupd_ack?2

dfi_ctrlupd_ack2 bit control

Second acknowledgement signal for the Controller initiated
update request. This is to be used for legacy PHYs.

12 RW |0x0

dfi_ctrlupd_ack

dfi_ctrlupd_ack bit control

11 RW |0x0 This signal is asserted to acknowledge a Controller initiated
update request. The PHY is not required to acknowledge this
request.

dfi_phyupd_req

dfi_phyupd_req bit control

10 RW (0xO0 DFI PHY-initiated Update Request: Indicates if set that the PHY
requires the DFI to be idle, i.e. DFI command, read data and
write data channels to be inactive, for a specified period of time.

dfi_phyupd_type

dfi_phyupd_type bit control

DFI PHY-initiated Update Select: Indicates which one of the 4
types of PHY update times is being requested by the

9:8 |[(RW |0x0 dfi_phyupd_req signal. Valid values are:

00 - Tphyupd_type0

01 - Tphyupd_typel

10 - Tphyupd_type2

11 - Tphyupd_type3

dfi_wrlvl_mode

dfi_wrlvl_mode bit control

Defines responsibility over the write leveling operation.

The following modes are supported:

00 - Write leveling is not supported by the PHY

10 - PHY WrLvl evaluation mode. The Controller enables and
disables the write leveling logic in the PHY. The PHY contains logic
to evaluate the results and set new delay values;

11 - PHY WrLvl independent mode. The PHY performs all write
leveling operations; Controller WrLvl evaluation mode is not
supported.

01 - Not supported (MC WrLvl evaluation mode).

7:6 [RW |0x0
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Bit |Attr| Reset Value Description

dfi_rdlvl_gate_mode
dfi_rdlvl_gate_mode bit control
Defines responsibility over the read gate training operation. Read
gate training is available for all modes:
DDR2/DDR3/DDR4/mDDR/LPDDR2/LPDDR3.
The following modes are supported:

5.4 |RW |0x0 00 - Gate training is no_t supported by the PHY
10 - PHY RdLvl evaluation mode. The Controller enables and
disables the gate training logic in the PHY. The PHY contains logic
to evaluate the results and to set new delay values
11 - PHY RdLvl independent mode. The PHY performs all read
DQS eye training operations
01 - Not supported (MC RdLvl evaluation mode).
It should be 0x3.
dfi_rdlvl_mode
dfi_rdlvl_mode bit control
Defines responsibility over the read DQS eye training leveling
operation. Read DQS eye training is available for DDR3/DDR4 or
LPDDR2/LPDDR3 designs.
The following modes are supported:

3.5 |RW |0x0 00 - Read leveling is n(?t supported by the PHY;
10 - PHY RdLvl evaluation mode. The Controller enables and
disables the read leveling logic in the PHY. The PHY contains logic
to evaluate the results and set new delay values.
11 - PHY RdLvl independent mode. The PHY performs all read
leveling operations.
01 - Not supported (MC RdLvl evaluation mode).
It should be set to 0x3.
dfi_alert_n

1:0 [RW |0x0 dfi_alert_n bit control

CRC or Parity error signal. It should be set to 0x3.

DDR_GRF_DDR_STATUSO
Address: Operational Base + offset (0x0100)
DDR Status Register0

Bit

Attr

Reset Value

Description

31:29

RO

0x0

reserved
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Bit

Attr

Reset Value

Description

28

RO

0x0

ctl_idle_upctl

ctl_idle_upctl bit status

Signal to be used in conjunction with certain PHYs only - to
trigger the PHY's Anti-Aging feature. This signal is not part of the
DFI interface.

ctl_idle is asserted at same time as dfi_Ip_req - therefore is
asserted only if DFI Low Power Interface is enabled via
DFILPCFGO.dfi_Ip_en_pd or DFILPCFGO.dfi_lp_en_sr or
DFILPCFGO.dfi_Ip_en_dpd or DFILPCFG1.dfi_Ip_en_mpsm.

It is enabled via DFIMISC.ctl_idle_en.

27

RO

0x0

grf_st_dfi_phymstr_ack
upctl_dfi_phymstr_ack bit status
When asserted, the PHY is the master of DRAM bus.

26

RO

0x0

grf_st_upctl_raqg_pop_0

upctl_raqg_pop_0 bit status

Transaction read from the Read address FIFO (synchronous to
core_ddrc_core_clk).

25

RO

0x0

grf_st_upctl_raq_push_0

upctl_raqg_push_0 bit status

Transaction written to the Read address FIFO (synchronous to
aclk_0).

24

RO

0x0

grf_st_upctl_raqg_split_0

upctl_raqg_split_0 bit status

First portion of a wrap burst going to the Read address FIFO
(synchronous to aclk_0).

23

RO

0x0

grf_st_upctl_waq_pop_0

upctl_waq_split_0 bit status

Transaction read from the Write address FIFO (synchronous to
core_ddrc_core_clk).

22

RO

0x0

grf_st_upctl_waq_push_0

upctl_waq_split_0 bit status

Transaction written to the Write address FIFO (synchronous to
aclk_0).

21

RO

0x0

grf_st_upctl_waqg_split_0

upctl_waq_split_0 bit status

First portion of a wrap burst going to the Write address FIFO
(synchronous to aclk_0).

20:14

RO

0x00

grf_st_lpr_credit_cnt

Ipr_credit_cnt bit status

Number of available Low priority read CAM slots (free
positions).Each slots holds a DRAM burst Synchronous to core
clock (core_ddrc_core_clk). Value is decremented/incremented as
the commands flow in out of the read CAM (LPR store)
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Bit |Attr| Reset Value Description

grf_st_hpr_credit_cnt
hpr_credit_cnt bit status

13:7 [ro lox00 Number of available High priority read CAM slots (free positions).
Each slots holds a DRAM burst Synchronous to core clock
(core_ddrc_core_clk). Value is decremented/incremented as the
commands flow in out of the read CAM (HPR store).
grf_st_wr_credit_cnt
wr_credit_cnt bit status

6:0 RO loxo0o Number of available write CAM slots (free positions). Each slots

holds a DRAM burst Synchronous to core clock
(core_ddrc_core_clk). Value is decremented/incremented as the
commands flow in out of the write CAM.

DDR_GRF_DDR_STATUS1
Address: Operational Base + offset (0x0104)
DDR Status Registerl

Bit

Attr

Reset Value

Description

31:16

RO

0x0

reserved

15:14

RO

0x0

hif_refresh_req_bank

hif_refresh_req_bank bit status

Indicates the next bank which will be refreshed; for multi-rank
configurations, the bank number is reported independently for
each rank, and the information for all ranks is concatenated to
form this signal.

13:12

RO

0x0

stat_upctl_reg_selfref_type
stat_upctl_reg_selfref_type bit status

DDRC Self Refresh status and type. Equivalent to
STAT.selfref_type register.

11

RO

0x0

csysack_upctl_axi

csysack_upctl_axi bit status

AXI Low-Power Request Acknowledge. Acknowledgement from
the peripheral (Port 0) of a grf request.

10

RO

0x0

cactive_upctl_axi

cactive_upctl_axi bit status

AXI Clock Active. Indicates that the peripheral (Port 0) requires
its clock signal

9:8

RO

0x0

reserved

7:4

RO

0x0

grf_st_upctl_raq_wcount_0

upctl_rag_wcount_0 bit status

Number of used positions in the Read address FIFO (synchronous
to core_ddrc_core_clk).
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Bit |Attr| Reset Value Description
grf_st_upctl_waq_wcount_0
| .
3.0 RO loxo upctl_waq_wcount_0 bit status

Number of used positions in the Write address FIFO (synchronous
to core_ddrc_core_clk)

DDR_GRF_DDR_STATUS2
Address: Operational Base + offset (0x0108)
DDR Status Register2

Bit |Attr| Reset Value Description

31:21|RO |0x0 reserved
grf_st_wr_credit_cnt
wr_credit_cnt bit status

0:14|rRO  |0x00 Number of available write CAM slots (free positions). Each slots
holds a DRAM burst Synchronous to core clock
(core_ddrc_core_clk). Value is decremented/incremented as the
commands flow in out of the write CAM.
grf_st_hpr_credit_cnt
hpr_credit_cnt bit status

13:7 [Ro lox00 Number of available High priority read CAM slots (free positions).
Each slots holds a DRAM burst Synchronous to core clock
(core_ddrc_core_clk). Value is decremented/incremented as the
commands flow in out of the read CAM (HPR store).
grf_st_lpr_credit_cnt
Ipr_credit_cnt bit status

6:0 RO lox00 Number of available Low priority read CAM slots (free

positions).Each slots holds a DRAM burst Synchronous to core
clock (core_ddrc_core_clk). Value is decremented/incremented as
the commands flow in out of the read CAM (LPR store)

DDR_GRF_DDR_STATUS3
Address: Operational Base + offset (0x010c)
DDR Status Register3

Bit

Attr

Reset Value

Description

31:0

RO

0x00000000

mrr_data0[31:0]

DDR_STATUS3~DDR_STATUS10 are Mode Register Read Data.
mrr_data0[31:0] data status.

(LPDDR2/3/4): Mode register read data.

(DDR4): Multi-purpose register (MPR) read data. Valid when
hif_mrr_data_valid is high.

Present only in designs configured to support
LPDDR2/LPDDR3/LPDDR4 or DDR4

For DDR4, the width of this signal is equal to the width of the
dfi_rddata signal. DDR4 MPR read data received on the DFI
interface can be read on hif_mrr_data when hif _mrr_data_valid is
asserted.
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DDR_GRF_DDR_STATUS4
Address: Operational Base + offset (0x0110)
DDR Status Register4
Bit |Attr| Reset Value Description

mrr_data0[63:32]
31:0 [RO [0x00000000
X mrr_data0[63:32] data status. See DDR_STATUS3.

DDR_GRF_DDR_STATUS5
Address: Operational Base + offset (0x0114)
DDR Status Register5
Bit |Attr| Reset Value Description

mrr_data0[95:64]
31:0 |[RO |0x00000000 -
X mrr_data0[95:64] data status. See DDR_STATUS3.

DDR_GRF_DDR_STATUS6
Address: Operational Base + offset (0x0118)
DDR Status Register6
Bit |Attr| Reset Value Description

mrr_data0[127:96]
31:0 [RO [0x00000000
X mrr_data0[127:96] data status. See DDR_STATUS3.

DDR_GRF_DDR_STATUS?
Address: Operational Base + offset (0x011c)
DDR Status Register7
Bit |Attr| Reset Value Description
mrr_datal[31:0]
mrr_datal[31:0] data status. See DDR_STATUS3.

31:0 |[RO [0x00000000

DDR_GRF_DDR_STATUSS
Address: Operational Base + offset (0x0120)
DDR Status Register8
Bit |Attr| Reset Value Description

mrr_datal[63:32]
31:0 [RO [0x00000000
X mrr_datal[63:32] data status. See DDR_STATUS3.

DDR_GRF_DDR_STATUSY
Address: Operational Base + offset (0x0124)
DDR Status Register9
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Bit

Attr

Reset Value

Description

31:0

RO

0x00000000

mrr_datal[95:64]

mrr_datal[95:64] data status. See DDR_STATUS3.

DDR_GRF_DDR_STATUS10
Address: Operational Base + offset (0x0128)
DDR Status Register10

Bit

Attr

Reset Value

Description

31:0

RO

0x00000000

mrr_datal[127:96]

mrr_datal[127:96] data status. See DDR_STATUS3.

3.5 USB2PHY_GRF Register Description

3.5.1 Internal Address Mapping

Slave address can be divided into different length for different usage, which is shown as

follows.

3.5.2 Registers Summary

Name Offset |Size Reset Description
Value
USBPHY_REGO 0x0000 W 0x00002146 |USB PHY RegisterQ
USBPHY_REG1 0x0004 W 0x00000000 (USB PHY Registerl
USBPHY_REG2 0x0008 W 0x00000002 [USB PHY Register2
USBPHY_REG3 0x000c W 0x000000c8 [USB PHY Register3
USBPHY_REG4 0x0010 W 0x000015b4 |USB PHY Register4
USBPHY_REG5 0x0014 W 0x000011cb [USB PHY Register5
USBPHY_REG6 0x0018 W 0x0000022b [USB PHY Register6t
USBPHY_REG7 0x001c W 0x00000044 |USB PHY Register?7
USBPHY_REGS 0x0020 W 0x00000000 [USB PHY Register8
USBPHY_REG9 0x0024 W 0x00000000 [USB PHY Register9
USBPHY_REG10 0x0028 W 0x00000000 (USB PHY Register10
USBPHY_REG11 0x002c W 0x00000000 |USB PHY Register11
USBPHY_REG12 0x0030 W 0x00002146 [USB PHY Register12
USBPHY_REG13 0x0034 W 0x00000000 (USB PHY Register13
USBPHY_REG14 0x0038 W 0x00000002 |USB PHY Registeri4
USBPHY_REG15 0x003c w 0x000000c8 |USB PHY Register1l5
USBPHY_REG16 0x0040 W 0x000015b4 |USB PHY Registerl6
USBPHY_REG17 0x0044 W 0x000011cb [USB PHY Registerl?7
USBPHY_REG18 0x0048 W 0x00000005 [USB PHY Register18
USBPHY_REG19 0x004c W 0x00000044 (USB PHY Register19
USBPHY_REG20 0x0050 W 0x00000000 (USB PHY Register20
USBPHY_REG21 0x0054 W 0x00000000 |USB PHY Register21
USBPHY_REG22 0x0058 W 0x00000000 (USB PHY Register22
USBPHY_REG23 0x005c W 0x00000000 (USB PHY Register23
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R
Name Offset |Size eset Description
Value
USBPHY_CONO 0x0100 w 0x00000052 |USB PHY control register0
USBPHY_CON1 0x0104 W 0x000001d2 [USB PHY control registerl
USBPHY_CON2 0x0108 W 0x00000000 |USB PHY control register2
USBPHY_CON3 0x010c W 0x00000019 |USB PHY control register3
SIG_DETECT_USB2PHY_C 0x0110 W 0x00000000 SIQ DETECT USB2PHY control
ONO registerQ

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access

3.5.3 Detail Register Description

USBPHY_REGO
Address: Operational Base + offset (0x0000)
USB PHY Register0
Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|RW |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

usbphy_reg0
15:0 [RW |0x2146 usbcomb phy control reg. BIT15to O
usbcomb phy control reg. BIT15to 0

USBPHY_REG1
Address: Operational Base + offset (0x0004)
USB PHY Registerl

Bit |Attr| Reset Value Description

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;

31:16|RW |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.

When bit 31=0, bit 15 cannot be written by software;

usbphy_regl
15:0 |RW [0x0000 usbcomb phy control reg. BIT31 to 16
usbcomb phy control reg. BIT31 to 16
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USBPHY_REG2
Address: Operational Base + offset (0x0008)
USB PHY Register2

Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RW

0x0002

usbphy_reg2
usbcomb phy control reg. BIT47 to 32
usbcomb phy control reg. BIT47 to 32

USBPHY_REG3
Address: Operational Base + offset (0x000c)
USB PHY Register3

Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_enable

Bit0O~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RW

0x00c8

usbphy_reg3
usbcomb phy control reg. BIT63 to 48

usbcomb phy control reg. BIT63 to 48

USBPHY_REG4
Address: Operational Base + offset (0x0010)
USB PHY Register4
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Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RW

Ox15b4

usbphy_reg4
usbcomb phy control reg. BIT79 to 64
usbcomb phy control reg. BIT79 to 64

USBPHY_REG5
Address: Operational Base + offset (0x0014)
USB PHY Register5

Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RW

Ox1l1cb

usbphy_reg5
usbcomb phy control reg. BIT95 to 80
usbcomb phy control reg. BIT95 to 80

USBPHY_REG6
Address: Operational Base + offset (0x0018)
USB PHY Register6

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|RW |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
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Bit |Attr| Reset Value Description
usbphy_reg6

15:0 |RW [0x022b usbcomb phy control reg. BIT111 to 96

usbcomb phy control reg. BIT111 to 96

USBPHY_REG?7
Address: Operational Base + offset (0x001c)
USB PHY Register7

Bit |Attr| Reset Value Description

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;

31:16|RW |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.

When bit 31=0, bit 15 cannot be written by software;

usbphy_reg7
15:0 [RW |0x0044 usbcomb phy control reg. BIT127 to 112
usbcomb phy control reg. BIT127 to 112

USBPHY_REGS
Address: Operational Base + offset (0x0020)
USB PHY Register8

Bit |Attr| Reset Value Description

write_enable

Bit0O~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;

31:16|RW |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.

When bit 31=0, bit 15 cannot be written by software;

usbphy_reg8
15:0 |RW [0x0000 usbcomb phy control reg. BIT143 to 128
usbcomb phy control reg. BIT143 to 128

USBPHY_REG9
Address: Operational Base + offset (0x0024)
USB PHY Register9
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Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RW

0x0000

usbphy_reg9
usbcomb phy control reg. BIT159 to 144
usbcomb phy control reg. BIT159 to 144

USBPHY_REG10
Address: Operational Base + offset (0x0028)
USB PHY Register10

Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RW

0x0000

usbphy_reg10
usbcomb phy control reg. BIT175 to 160

usbcomb phy control reg. BIT175 to 160

USBPHY_REG11
Address: Operational Base + offset (0x002c)
USB PHY Register11

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|RW |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
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Bit |Attr| Reset Value Description
usbphy_regill
15:0 |RW [0x0000 usbcomb phy control reg. BIT191 to 176
usbcomb phy control reg. BIT191 to 176

USBPHY_REG12
Address: Operational Base + offset (0x0030)
USB PHY Register12

Bit |Attr| Reset Value Description

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;

31:16|RW |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.

When bit 31=0, bit 15 cannot be written by software;

usbphy_reg12
15:0 [RW |0x2146 usbcomb phy control reg. BIT207 to 192
usbcomb phy control reg. BIT207 to 192

USBPHY_REG13
Address: Operational Base + offset (0x0034)
USB PHY Register13

Bit |Attr| Reset Value Description

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;

31:16|RW |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.

When bit 31=0, bit 15 cannot be written by software;

usbphy_regl3
15:0 |RW [0x0000 usbcomb phy control reg. BIT223 to 208
usbcomb phy control reg. BIT223 to 208

USBPHY_REG14
Address: Operational Base + offset (0x0038)
USB PHY Register14
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Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RW

0x0002

usbphy_regl14
usbcomb phy control reg. BIT239 to 224
usbcomb phy control reg. BIT239 to 224

USBPHY_REG15
Address: Operational Base + offset (0x003c)
USB PHY Register15

Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RW

0x00c8

usbphy_regl5
usbcomb phy control reg. BIT255 to 240
usbcomb phy control reg. BIT255 to 240

USBPHY_REG16
Address: Operational Base + offset (0x0040)
USB PHY Register16

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|RW |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
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Bit |Attr| Reset Value Description
usbphy_regl6
15:0 |RW [0x15b4 usbcomb phy control reg. BIT271 to 256
usbcomb phy control reg. BIT271 to 256

USBPHY_REG17
Address: Operational Base + offset (0x0044)
USB PHY Registerl7

Bit |Attr| Reset Value Description

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;

31:16|RW |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.

When bit 31=0, bit 15 cannot be written by software;

usbphy_regl7
15:0 [RW |[Ox11cb usbcomb phy control reg. BIT287 to 272
usbcomb phy control reg. BIT287 to 272

USBPHY_REG18
Address: Operational Base + offset (0x0048)
USB PHY Register18

Bit |Attr| Reset Value Description

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;

31:16|RW |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.

When bit 31=0, bit 15 cannot be written by software;

usbphy_regl18
15:0 |RW [0x0005 usbcomb phy control reg. BIT303 to 288
usbcomb phy control reg. BIT303 to 288

USBPHY_REG19
Address: Operational Base + offset (0x004c)
USB PHY Register19
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Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RW

0x0044

usbphy_reg19
usbcomb phy control reg. BIT319 to 304
usbcomb phy control reg. BIT319 to 304

USBPHY_REG20
Address: Operational Base + offset (0x0050)
USB PHY Register20

Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:0

RW

0x0000

usbphy_reg20
usbcomb phy control reg. BIT335 to 320
usbcomb phy control reg. BIT335 to 320

USBPHY_REG221
Address: Operational Base + offset (0x0054)
USB PHY Register21

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|RW |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
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Bit |Attr| Reset Value Description
usbphy_reg21
15:0 |RW [0x0000 usbcomb phy control reg. BIT351 to 336
usbcomb phy control reg. BIT351 to 336

USBPHY_REG22
Address: Operational Base + offset (0x0058)
USB PHY Register22

Bit |Attr| Reset Value Description

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;

31:16|RW |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.

When bit 31=0, bit 15 cannot be written by software;

usbphy_reg22
15:0 (RW |0x0000 usbcomb phy control reg. BIT367 to 352
usbcomb phy control reg. BIT367 to 352

USBPHY_REG23
Address: Operational Base + offset (0x005c)
USB PHY Register23

Bit |Attr| Reset Value Description

write_enable

Bit0O~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;

31:16|RW |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.

When bit 31=0, bit 15 cannot be written by software;

usbphy_reg23
15:0 |RW [0x0000 usbcomb phy control reg. BIT383 to 368
usbcomb phy control reg. BIT383 to 368

USBPHY_CONO
Address: Operational Base + offset (0x0100)
USB PHY control registerQ

Copyright 2017 @ FuZhou Rockchip Electronics Co., Ltd. 229



RK3328 TRM-Part1

Bit |Attr| Reset Value Description

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;

31:16/RW |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.

When bit 31=0, bit 15 cannot be written by software;

15:10|RO ([0OxO reserved
usbotg_utmi_iddig
9 RW (0xO0 usbotg_utmi_iddig bit control

USB Plug Indicator Ooutput

usbotg_utmi_dmpulldown
8 RW [0x0 usbotg_utmi_dmpulldown bit control
Enable DMINUS Pull Down resistor

usbotg_utmi_dppulldown
7 RW |0x0 usbotg_utmi_dppulldown bit control
Enable DPLUS Pull Down resistor

usbotg_utmi_termselect
6 RW [0x1 usbotg_utmi_termselect bit control
Termination select between FS/LS and HS Terminations

usbotg_utmi_xcvrselect
5:4 |RW ([0x1 usbotg_utmi_xcvrselect bit control
Transceiver Select between FS/LS and HS Transceivers

usbotg_utmi_opmode
3:2 |RW ([0x0 usbotg_utmi_opmode bit control
Operational mode selector between various modes

usbotg_utmi_suspend_n
usbotg_utmi_suspend_n bit control

1 RW [0x1 Suspend Mode enable
1'b0:suspend
1'bl:normal

0 RO |0x0 reserved

USBPHY_CON1
Address: Operational Base + offset (0x0104)
USB PHY control registerl
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Bit |Attr| Reset Value Description

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;

31:16/RW |0x0000 When bit 17=1, bit 1 can be written by software.

When bit 17=0, bit 1 cannot be written by software;

When bit 31=1, bit 15 can be written by software.

When bit 31=0, bit 15 cannot be written by software;

15:9 |RO ([0xO0 reserved
usbhost_utmi_dmpulldown
8 RW [0x1 usbhost_utmi_dmpulldown bit control

Enable DMINUS Pull Down resistor

usbhost_utmi_dppulldown
7 RW [0x1 usbhost_utmi_dppulldown bit control
Enable DPLUS Pull Down resistor

usbhost_utmi_termselect
6 RW [0x1 usbhost_utmi_termselect bit control
Termination select between FS/LS and HS Terminations

usbhost_utmi_xcvrselect
5:4 |RW |[0x1 usbhost_utmi_xcvrselect bit control
Transceiver Select between FS/LS and HS Transceivers

usbhost_utmi_opmode
3:2 |RW ([0x0 usbhost_utmi_opmode bit control
Operational mode selector between various modes

usbhost_utmi_suspend_n
usbhost_utmi_suspend_n bit control
1 RW [0x1 Suspend Mode enable

1'b0: suspend

1'bl: normal

0 RO [0x0 reserved

USBPHY_CON2
Address: Operational Base + offset (0x0108)
USB PHY control register2
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Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16/RW |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
15:13(RO |0x0 reserved
vdm_src_en_usbotg
12 RW (0xO0 vdm_src_en_usbotg bit control
open dm voltage source
vdp_src_en_usbotg
11 RW [0x0 vdp_src_en_usbotg bit control
open dp voltage source
rdm_pdwn_en_usbotg
10 RW [0x0 rdm_pdwn_en_usbotg bit control
open dm pull down resistor
idp_src_en_usbotg
9 RW [0x0 idp_src_en_usbotg bit control
open dm source current
idm_sink_en_usbotg
8 RW [0x0 idm_sink_en_usbotg bit control
open dm sink current
idp_sink_en_usbotg
7 RW [0xO0 idp_sink_en_usbotg bit control
open dp sink current
6:5 |RO |0x0 reserved
usbphy_commononn
4 RW (0xO0 usbphy_commononn bit control
configure PLL clock output in suspend mode
bypasssel_usbotg
3 RW (0xO0 bypasssel_usbotg bit control
bypass select
bypassdmen_usbotg
2 RW |0x0 bypassdmen_usbotg bit control
bypass dm enable
usbotg_disable_1
1 RW (0xO0 usbotg_disable_1 bit control
bypass OTG function
usbotg_disable_0
0 RW |0x0 usbotg_disable_0 bit control

bypass OTG function
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USBPHY_CON3
Address: Operational Base + offset (0x010c)

USB PHY control register3

Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:12

RO

0x0

reserved

11

RW

0x0

usbhost_utmi_drvvbus
usbhost_utmi_drvvbus bit control
USB HOST utmi_fs_drvvbus bit control

10

RW

0x0

usbhost_utmi_drvvbus_sel
usbhost_utmi_drvvbus_sel bit control
USB HOST utmi_drvvbus_sel bit control

RW

0x0

usbhost_utmi_fs_se0
usbhost_utmi_fs_se0 bit control
USB HOST utmi_fs_se0 bit control

RW

0x0

usbhost_utmi_fs_data
usbhost_utmi_fs_data bit control
USB HOST utmi_fs_data bit control

RW

0x0

usbhost_utmi_fs_oe
usbhost_utmi_fs_oe bit control
USB HOST utmi_fs_oe bit control

RW

0x0

usbhost_utmi_fs_xver_own
usbhost_utmi_fs_xver_own bit control
USB HOST utmi_fs_xver_own bit control

RW

0x0

usbhost_utmi_idpullup
usbhost_utmi_idpullup bit control
USB HOST utmi_idpullup bit control

RW

Ox1

usbhost_utmi_dmpulldown
usbhost_utmi_dmpulldown bit control
Enable DMINUS Pull Down resistor

RW

Ox1

usbhost_utmi_dppulldown
usbhost_utmi_dppulldown bit control
Enable DPLUS Pull Down resistor

RW

0x0

usbhost_utmi_dischrgvbus
usbhost_utmi_dischrgvbus bit control
USB HOST utmi_dischrgvbus bit control
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Bit |Attr| Reset Value Description

usbhost_utmi_chrgvbus
1 RW (0xO0 usbhost_utmi_chrgvbus bit control
USB HOST utmi_chrgvbus bit control

usbhost_utmi_drvvbus
0 RW |0x1 usbhost_utmi_drvvbus bit control
USB HOST utmi_drvvbus bit control

SIG_DETECT_USB2PHY_CONO
Address: Operational Base + offset (0x0110)
SIG DETECT USB2PHY control registerQ

Bit |Attr| Reset Value Description
31:26|RO |0x0 reserved
grf_stat_usbphy_dp_detected
25 RO [0x0 grf_stat_usbphy_dp_detected bit status

grf_stat_usbphy_dp_detected bit status

grf_stat_usbphy_cp_detected
24 RO [0x0 grf_stat_usbphy_cp_detected bit status
grf_stat_usbphy_cp_detected bit status

grf_stat_usbphy_dcp_detected
23 RO [0x0 grf_stat_usbphy_dcp_detected bit status
grf_stat_usbphy_dcp_detected bit status

usbhost_phy_lIs_fs_rcv
22 RO ([0x0 usbhost_phy_Is_fs_rcv bit status
host_phy_Is_fs_rcv status

usbhost_utmi_avalid
21 RO [0x0 usbhost_utmi_avalid bit status
host_utmi_avalid status

usbhost_utmi_bvalid
20 RO ([0x0 usbhost_utmi_bvalid bit status
host_utmi_bvalid status

usbhost_utmi_hostdisconnect
19 RO ([0xO0 usbhost_utmi_hostdisconnect bit status
host_utmi_hostdisconnect status

usbhost_utmi_iddig_o
18 RO |0x0 usbhost_utmi_iddig_o bit status
host_utmi_iddig_o status

usbhost_utmi_linestate
17:16/RO |0x0 usbhost_utmi_linestate bit status
host_utmi_linestate status
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Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15

RO

0x0

usbhost_utmi_sessend
usbhost_utmi_sessend bit status
host_utmi_sessend status

14

RO

0x0

usbhost_utmi_vbusvalid
usbhost_utmi_vbusvalid bit status
host_utmi_vbusvalid status

13

RO

0x0

usbhost_utmi_vmi
usbhost_utmi_vmi bit status
host_utmi_vmi status

12

RO

0x0

usbhost_utmi_vpi
usbhost_utmi_vpi bit status
host_utmi_vpi status

13:12

RW

0x0

host0_|s_filter_time_sel
host0_|Is_filter_time_sel bit control
host0_Is_|Ifiter time select

00:100us

01:500us

10:1ms

11:10ms

11

RO

0x0

usbotg_phy_Is_fs_rcv
usbotg_phy_Is_fs_rcv bit status
utmi_phy_lIs_fs_rcv_out status

10

RO

0x0

usbotg_utmi_avalid
usbotg_utmi_avalid bit status
otg_utmi avalid bit status

11:10

RW

0x0

otg0_lIs_filter_time_sel
otg0_lIs_filter_time_sel bit control
otg0_lIs_Ifiter time select

00:100us

01:500us

10:1ms

11:10ms

RO

0x0

usbotg_utmi_bvalid
usbotg_utmi_bvalid bit status
otg_utmi bvalid bit status
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Bit |Attr| Reset Value Description
usbotg_utmi_fs_xver_own
8 RO |0x0 usbotg_utmi_fs_xver_own bit status
OTG utmi_fs_xver_own bit control
otg0_.id_filter_time_sel
otg0_.id_filter_time_sel bit control
9:8 |RW loxo otg0_.id_filter_time select
00:5ms
01:15ms
10:35ms
usbotg_utmi_hostdisconnect
7 RO (0xO0 usbotg_utmi_hostdisconnect bit status
otg_utmi_hostdisconnect status
usbotg_utmi_iddig
usbotg_utmi_iddig bit status
6 RO |0x0 usbotg_utmi_iddig select between grf and phy
1:from grf
0:from phy
usbotg_utmi_linestate
5:4 |RO [0x0 usbotg_utmi_linestate bit status
otg_utmi_linestate bit status
otg0_id_.irq
5:4 |RO |[0x0 otg0_id_irqg bit status
otg0_.id bit status
otg0_id_.irq
5:4 |RW ([0xO0 otg0_id_irqg bit control
otg0_.id bit status
usbotg_utmi_sessend
3 RO ([0x0 usbotg_utmi_sessend bit status
otg_utmi_sessend bit status
usbotg_utmi_vbusvalid
2 RO [0x0 usbotg_utmi_vbusvalid bit status
otg_utmi_vbusvalid bit status
otg0_bvalid_irg
3:2 |RO [0x0 otg0_bvalid_irqg bit status
otg0_bvalid bit status
otg0_bvalid_irq
3:2 |RW |0x0 otg0_bvalid_irqg bit control
otg0_bvalid bit status
usbotg_utmi_vmi
1 RO (0xO0 usbotg_utmi_vmi bit status
otg_utmi_vmi bit status
host0_linestate_irq
1 RW (0x0 host0_linestate_irqg bit control

host0_linestate bit status
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Bit |Attr

Reset Value

Description

1 RO

0x0

hostO_linestate_.irq
host0_linestate_irqg bit status
host0_linestate bit status

0x0

usbotg_utmi_vpi
usbotg_utmi_vpi bit status
otg_utmi_vpi bit status

0x0

otgO0_linestate_irq
otg0_linestate_irqg bit status
otg0_linestate bit status

0 RW

0x0

otg0_linestate_irq
otg0_linestate_irqg bit control
otg0_linestate bit status

3.6 USB3PHY_GRF Register Description

3.6.1 Internal Address Mapping

Slave address can be divided into different length for different usage, which is shown as

follows.

3.6.2 Registers Summary

Name Offset |Size Reset Description
Value

USB3PHY_CONO 0x0000 W 0x00000000 |USB3 PHY Control Register0
USB3PHY_CON1 0x0004 W 0x00000000 (USB3 PHY Control Registerl
USB3PHY_CON2 0x0008 W 0x00000000 (USB3 PHY Control Register2
USB3PHY_CON3 0x000c W 0x00000001 |USB3 PHY Control Register3
USB3PHY_CON4 0x0010 W 0x00000000 (USB3 PHY Control Register4
USB3PHY_CONS 0x0014 W 0x00000000 [USB3 PHY Control Register5
USB3PHY_CONG6 0x0018 W 0x00000000 |USB3 PHY Control Register6
USB3PHY_CON7 0x001c W 0x00000000 |USB3 PHY Control Register7
USB3PHY_CONS8 0x0020 W 0x00000014 |USB3 PHY Control Register8
USB3PHY_CON9 0x0024 W 0x00000000 (USB3 PHY Control Register9
(L;E?PHY_SIG_DETECT_C 0x0028 W 000000000 g:;zterg SIG DETECT Control
USB3PHY_STATUS1 0x0034 W 0x00000000 (USB3 PHY STATUS1 Registerl
USB3_WAKEUP_CONO 0x0040 W 0x00000000 |USB3 WAKEUP Control Register0

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access

3.6.3 Detail Register Description

USB3PHY_CONO

Address: Operational Base + offset (0x0000)

USB3 PHY Control RegisterQ
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Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16/RW |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
15:13(RO |0x0 reserved
vdm_src_en_usb3otg
12 RW (0xO0 vdm_src_en_usb3otg bit control
open dm voltage source
vdp_src_en_usb3otg
11 RW [0x0 vdp_src_en_usb3otg bit control
open dp voltage source
rdm_pdwn_en_usb3otg
10 RW [0x0 rdm_pdwn_en_usb3otg bit control
open dm pull down resistor
idp_src_en_usb3otg
9 RW [0x0 idp_src_en_usb3otg bit control
open dm source current
idm_sink_en_usb3otg
8 RW [0x0 idm_sink_en_usb3otg bit control
open dm sink current
idp_sink_en_usb3otg
7 RW [0xO0 idp_sink_en_usb3otg bit control
open dp sink current
6:0 |RO |0x0 reserved

USB3PHY_CON1
Address: Operational Base + offset (0x0004)
USB3 PHY Control Registerl

Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:1

RO

0x0

reserved
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Bit

Attr

Reset Value

Description

RW

0x0

usb3otg_utmi_iddig
usb3otg_utmi_iddig bit control
usb3otg_utmi_iddig bit control

RW

0x0

usb3otg_utmi_dmpulldown
usb3otg_utmi_dmpulldown bit control
usb3otg_utmi_dmpulldown bit control

RW

0x0

usb3otg_utmi_dppulldown
usb3otg_utmi_dppulldown bit control
usb3otg_utmi_dppulldown bit control

RW

0x0

usb3otg_utmi_suspend_n
usb3otg_utmi_suspend_n bit control
usb3otg_utmi_suspend_n bit control

RW

0x0

usb3otg_utmi_opmode
usb3otg_utmi_opmode bit control
usb3otg_utmi_opmode bit control

RW

0x0

usb3otg_utmi_xcvrselect
usb3otg_utmi_xcvrselect bit control
usb3otg_utmi_xcvrselect bit control

RW

0x0

usb3otg_utmi_termselect
usb3otg_utmi_termselect bit control
usb3otg_utmi_termselect bit control

USB3PHY_CON2
Address: Operational Base + offset (0x0008)
USB3 PHY Control Register2

Bit |Attr| Reset Value Description
write_enable
BitO~15 write enable
"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
31:16|RW |0x0000 When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;
15:1 |RO ([0xO0 reserved
usb3phy_con2
0 RW [0x0 Reserved
reserved

USB3PHY_CON3
Address: Operational Base + offset (0x000c)
USB3 PHY Control Register3
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Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:10

RO

0x0

reserved

RW

0x0

usb3otg_utmi_fs_se0
usb3otg_utmi_fs_se0 bit control
OTG utimi_fs_xver_own bit control

RW

0x0

usb3otg_utmi_fs_data
usb3otg_utmi_fs_data bit control
OTG utimi_fs_xver_own bit control

RW

0x0

usb3otg_utmi_fs_oe
usb3otg_utmi_fs_oe bit control
OTG utmi_fs_xver_own bit control

RW

0x0

usb3otg_utmi_fs_xver_own
usb3otg_utmi_fs_xver_own bit control
OTG utmi_fs_xver_own bit control

RO

0x0

reserved

RW

0x0

usb3otg_utmi_dischrgvbus
usb3otg_utmi_dischrgvbus bit control
USB3 OTG utmi_dischrgvbus bit control

RW

0x0

usb3otg_utmi_chrgvbus
usb3otg_utmi_chrgvbus bit control
USB3 OTG utmi_chrgvbus bit control

RW

0x0

usb3otg_utmi_drvvbus
usb3otg_utmi_drvvbus bit control
USB3 OTG utmi_drvvbus bit control

RW

0x0

usb3otg_utmi_drvvbus_sel
usb3otg_utmi_drvvbus_sel bit control
USB3 OTG utmi_drvvbus_sel bit control

RW

Ox1

usb3otg_utmi_idpullup
usb3otg_utmi_idpullup bit control
USB3 OTG utmi_idpullup bit control

USB3PHY_CON4
Address: Operational Base + offset (0x0010)
USB3 PHY Control Register4
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Bit

Attr| Reset Value

Description

31:16

RW |0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:1

RO [0xO0

reserved

RW [0xO0

usb3phy_con4
usb3phy_con4 bit control
reserved

USB3PHY_CONS5
Address: Operational Base + offset (0x0014)
USB3 PHY Control Register5

Bit

Attr| Reset Value

Description

31:16

RW |0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:1

RO |0x0

reserved

RW |0x0

usb3phy_con5
usb3phy_con5 bit control
reserved

USB3PHY_CONG6
Address: Operational Base + offset (0x0018)
USB3 PHY Control Register6t
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Bit

Attr| Reset Value

Description

31:16

RW |0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:1

RO [0xO0

reserved

RW [0xO0

usb3phy_con6
usb3phy_con6 bit control
reserved

USB3PHY_CON?7
Address: Operational Base + offset (0x001c)
USB3 PHY Control Register7

Bit

Attr| Reset Value

Description

31:16

RW |0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.
When bit16=0, bit 0 cannot be written by software;
When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:1

RO |0x0

reserved

RW |0x0

usb3phy_con7
usb3phy_con7 bit control
reserved

USB3PHY_CONS8
Address: Operational Base + offset (0x0020)
USB3 PHY Control Register8
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Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15

RW

0x0

usb3phy_usb2only
usb3phy_usb2only bit control
usb3phy_usb2only bit control

14

RW

0x0

usb3otg_pipe3_powerpresent
usb3otg_pipe3_powerpresent bit control
usb3otg_pipe3_powerpresent bit control

13:6

RO

0x0

reserved

RW

0x0

usb3otg_pipe3_txdetectrxloopbk
usb3otg_pipe3_txdetectrxloopbk bit control
usb3otg_pipe3_txdetectrxloopbk bit control

4:3

RW

0x2

usb3otg_pipe3_powerdown
usb3otg_pipe3_powerdown bit control
usb3otg_pipe3_powerdown bit control

RW

Ox1

usb3otg_pipe3_txelecidle
usb3otg_pipe3_txelecidle bit control
usb3otg_pipe3_txelecidle bit control

RW

0x0

usb3otg_pipe3_rxtermination
usb3otg_pipe3_rxtermination bit control
usb3otg_pipe3_rxtermination bit control

RW

0x0

grf_con_usb3_sftsel
grf_con_usb3_sftsel bit control
grf_con_usb3_sftsel bit control

USB3PHY_CON9
Address: Operational Base + offset (0x0024)
USB3 PHY Control Register9
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Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:1

RO

0x0

reserved

RW

0x0

usb3phy_con9
Reserved
reserved

USB3PHY_SIG_DETECT_CONO
Address: Operational Base + offset (0x0028)
USB3 PHY SIG DETECT Control Register0

Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15

RO

0x0

reserved

14

RO

0x0

grf_stat_usb3phy_dp_detected
grf_stat_usb3phy_dp_detected bit status
grf_stat_usb3phy_dp_detected bit status

13

RO

0x0

grf_stat_usb3phy_cp_detected
grf_stat_usb3phy_cp_detected bit status
grf_stat_usb3phy_cp_detected bit status

12

RO

0x0

grf_stat_usb3phy_dcp_detected
grf_stat_usb3phy_dcp_detected bit status
grf_stat_usb3phy_dcp_detected bit status

11

RO

0x0

usb3otg_utmireset
usb3otg_utmireset bit status
usb3otg_utmireset bit status

10

RO

0x0

usb3otg_phy_Is_fs_rcv
usb3otg_phy_lIs_fs_rcv bit status
usb3otg_phy_lIs_fs_rcv bit status
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Bit

Attr

Reset Value

Description

RO

0x0

usb3otg_utmi_avalid
usb3otg_utmi_avalid bit status
usb3otg_utmi_avalid bit status

RO

0x0

usb3otg_utmi_bvalid
usb3otg_utmi_bvalid bit status
usb3otg_utmi_bvalid bit status

RO

0x0

usb3otg_utmi_hostdisconnect
usb3otg_utmi_hostdisconnect bit status
usb3otg_utmi_hostdisconnect bit status

RO

0x0

usb3otg_utmi_iddig
usb3otg_utmi_iddig bit status
usb3otg_utmi_iddig bit status

5:4

RO

0x0

usb3otg_utmi_linestate
usb3otg_utmi_linestate bit status
usb3otg_utmi_linestate bit status

RO

0x0

usb3otg_utmi_sessend
usb3otg_utmi_sessend bit status
usb3otg_utmi_sessend bit status

RO

0x0

usb3otg_utmi_vbusvalid
usb3otg_utmi_vbusvalid bit status
usb3otg_utmi_vbusvalid bit status

3:2

RW

0x0

otgO0_Is_filter_time_sel
otgO0_Is_filter_time_sel bit control
otg_lIs filter time select

00:100us

01:500us

10:1ms

11:10ms

RO

0x0

usb3otg_utmi_vmi
usb3otg_utmi_vmi bit status
usb3otg_utmi_vmi bit status

RO

0x0

usb3otg_utmi_vpi
usb3otg_utmi_vpi bit status
usb3otg_utmi_vpi bit status

1:0

RW

0x0

otg0_.id_filter_time_sel
otg0_.id_filter_time_sel bit control
otg_id_filter time select

00:5ms

01:15ms

10:35ms

USB3PHY_STATUS1
Address: Operational Base + offset (0x0034)
USB3 PHY STATUS1 Registerl
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Bit

Attr

Reset Value

Description

31

RO

0x0

usb3phy_tx_pll_lock
usb3phy_tx_pll_lock bit status
usb3phy_tx_pll_lock bit status

30

RO

0x0

usb3otg_pipe3_reset_n
usb3otg_pipe3_reset_n bit status
usb3otg_pipe3_reset_n bit status

29:24

RO

0x0

reserved

23:16

RO

0x00

usb3_phy_obs
usb3_phy_obs bit status
usb3_phy_obs bit status

15

RO

0x0

usb3otg_pipe3_elasbuffermode
usb3otg_pipe3_elasbuffermode bit status
usb3otg_pipe3_elasbuffermode bit status

14:13

RO

0x0

usb3otg_pipe3_powerdown
usb3otg_pipe3_powerdown bit status
usb3otg_pipe3_powerdown bit status

12

RO

0x0

usb3otg_pipe3_rxeqgtrain
usb3otg_pipe3_rxeqgtrain bit status
usb3otg_pipe3_rxeqgtrain bit status

11

RO

0x0

usb3otg_pipe3_rxpolarity
usb3otg_pipe3_rxpolarity bit status
usb3otg_pipe3_rxpolarity bit status

10

RO

0x0

usb3otg_pipe3_rxtermination
usb3otg_pipe3_rxtermination bit status
usb3otg_pipe3_rxtermination bit status

RO

0x0

usb3otg_pipe3_txdetectrxloopbk
usb3otg_pipe3_txdetectrxloopbk bit status
usb3otg_pipe3_txdetectrxloopbk bit status

RO

0x0

usb3otg_pipe3_compliance
usb3otg_pipe3_compliance bit status
usb3otg_pipe3_compliance bit status

RO

0x0

usb3otg_pipe3_txoneszeros
usb3otg_pipe3_txoneszeros bit status
usb3otg_pipe3_txoneszeros bit status

RO

0x0

usb3otg_pipe3_phystatus
usb3otg_pipe3_phystatus bit status
usb3otg_pipe3_phystatus bit status

RO

0x0

usb3otg_pipe3_rxelecidle
usb3otg_pipe3_rxelecidle bit status
usb3otg_pipe3_rxelecidle bit status

4:2

RO

0x0

usb3otg_pipe3_rxstatus
usb3otg_pipe3_rxstatus bit status
usb3otg_pipe3_rxstatus bit status
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Bit |Attr| Reset Value Description
usb3otg_pipe3_rxvalid
1 RO (0xO0 usb3otg_pipe3_rxvalid bit status
usb3otg_pipe3_rxvalid bit status
usb3otg_pipe3_powerpresent
0 RO (0xO0 usb3otg_pipe3_powerpresent bit status

usb3otg_pipe3_powerpresent bit status

USB3_WAKEUP_CONO
Address: Operational Base + offset (0x0040)
USB3 WAKEUP Control Register0

Bit

Attr

Reset Value

Description

31:16

RW

0x0000

write_enable

BitO~15 write enable

"When bit16=1, bit0 can be written by software.

When bit16=0, bit 0 cannot be written by software;

When bit 17=1, bit 1 can be written by software.
When bit 17=0, bit 1 cannot be written by software;
When bit 31=1, bit 15 can be written by software.
When bit 31=0, bit 15 cannot be written by software;

15:6

RO

0x0

reserved

5:4

RO

0x0

usb3_id_irq
usb3_id_irq bit status
usb3_id_irq bit status

RW

0x0

usb3_ rxdet_en
usb3_rxdet_en bit control
usb3_rxdet_en bit control

5:4

RW

0x0

usb3_id_irqg
usb3_id_irqg bit control
usb3_id_irqg bit control

3:2

RO

0x0

usb3_bvalid_irq
usb3_bvalid_irq bit status
usb3_bvalid_irq bit status

3:2

RW

0x0

usb3_bvalid_irq
usb3_bvalid_irqg bit control
usb3_bvalid_irqg bit control

RO

0x0

usb3_rxdet_irq
usb3_rxdet_.irq bit status
usb3_rxdet_.irq bit status

RW

0x0

usb3_rxdet_irq
usb3_rxdet_irq bit control
usb3_rxdet_irq bit control
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Bit |Attr

Reset Value

Description

usb3_linestate_irq

0 RO (0xO0 usb3_linestate_irqg bit status
usb3_linestate_irqg bit status
usb3_linestate_irq

0 RW (0xO0 usb3_linestate_irqg bit control

usb3_linestate_irq bit control
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Chapter 4 Cortex-A53

4.1 Overview

The RK3328 has a quad-core Cortex-A53 cluster with 256K L2 memory. Cortex-A53

processor, which is a mid-range, low-power processor that implements the ARMv8-A

architecture.

The Cortex-A53 processor includes following features:

Full implementation of the ARMv8-A architecture instruction set

Support for both AArch32 and AArch64 Execution status.

Support for all exception levels, ELO, EL1, EL2, and EL3, in each execution states.

Support A32 instruction set, previously called the ARM instruction set.

Support T32 instruction set, previously called the Thumb instruction set.

Support A64 instruction set.

In-order pipeline with symmetric dual-issue of most instructions.

Harvard Level 1(L1) memory system with a Memory Management Unit (MMU).

Level 2(L2) memory system providing cluster memory coherency, with L2 cache.

Support advanced SIMD and Floating-point Extension for integer and floating-point

vector operations.

® Support ARMv8 Cryptography Extensions.

® Support AMBA 4 ACE bus architecture.

The configuration details of little cluster and big cluster are shown in following tables
Table 1-1 CPU Configuration

Number of CPU 4

L1 I cache size 32K

L1 D cache size 32K

L2 cache size 256K
L2 data RAM output latency 3 cycles
L2 data RAM input latency 2 cycles
CPU cache protection No

SCU L2 cache protection No

BUS master interface ACE
NEON and floating point support Yes
Cryptography extension Yes

4.2 Block Diagram

The Cortex-A53 sub system is shown in Figure 1-1. As illustrated, dual-core Cortex-A53
connects to system bus through asynchronous bridges which can handle with CDC(clock
domain crossing) issue.

The Cortex-A53 is connected with system counter, which can run under a constant
frequency clock, for PPI interrupt generation.
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Cortex-A53 MP4

CPUO CPU1
CPU2 CPU3

——

Fig. 4-1 Block Diagram

4.3 Function Description

Please refer to the document cortex_a53_r0p4_trm.pdf for the detail function description.
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Chapter 5 Embedded SRAM

5.1 Overview

The Embedded SRAM is the AXI slave device, which supports read and write access to
provide system fast access data storage

5.1.1 Features supported

® Provide 36KB access space

Support security and non-security access

Security or non-security space is software programmable
Security space is nx4KB(up to whole memory space)
Support 64bit AXI bus

5.1.2 Features not supported

® Don't support AXI lock transaction

® Don’t support AXI exclusive transaction
® Don’t support AXI cache function

® Don't support AXI protection function

5.2 Block Diagram

AXI Bus

< 1 >

4

TZMA

A

A 4

AXI slave interface

A

\ 4

SRAM

Embedded SRAM

Fig. 5-1 Embedded SRAM block diagram
5.3 Function Description

5.3.1 TZMA

Please refer to 7.3.3 for TZMA functional description

5.3.2 AXI slave interface
The AXI slave interface is bridge which translate AXI bus access to SRAM interface.

5.3.3 Embedded SRAM access path
The Embedded SRAM can only be accessed by Cortex-A53, DMAC_BUS and CRYPTO

5.3.4 Remap
The Embedded SRAM support remap.
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Before remap, the Embedded SRAM address range is 0xff09_0000~0xff09_ 8fff,

After set remap, (ref Security GRF register SGRF_SCONO, bit[10]), the system can still
access the Embedded SRAM by the old address. at same time, the system also can access
the Embedded SRAM by the new address 0Oxffff_0000 ~ Oxffff_8fff (include the bootaddr)
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Chapter 6 Power Management Unit (PMU)

6.1 Overview

In order to meet low power requirements, a power management unit (PMU) is designed for

controlling power resources in RK3328. The RK3328 PMU is dedicated for managing the

power of the whole chip.
6.1.1 Features

Support DDR self-refresh

Support DDR retention

Support CPU2/CPU3 power down/up by software
Support CPU2/CPU3 auto-power management
Support L2 flush interface

6.2 Block Diagram

6.2.1 Voltage partition

RK3328 SoC

PD CP PD_CP
Ul

VD_ARM VD_LOGIC

PD_CP PD CP
u2

Fig. 6-1 RK3328 Power Domain Partition

The above diagram describes voltage domain partition, notice that there are no power
domains inside RK3328 except PD_CPU2 and PD_CPU3. PD_CPU2 and PD_CPU3 have
MTCMOS inside, and for the blocks with name pd_xxx are not real power domains.

Table 6-1 RK3328 Power Domain and Voltage Domain Summary

Blocks (not Description
Voltage
g real power
Domain .
domain)
PD_CPUO CPU Core 0 with NEON and FPU, DAP-lite
PD_CPU1 CPU Core 1 with NEON and FPU, DAP-lite
VD_ARM PD_CPU2 CPU Core 2 with NEON and FPU, DAP-lite
PD_CPU3 CPU Core 3 with NEON and FPU, DAP-lite
PD_SCU DAP Lite, SCU and 256KB L2
PD_GPU Mali-450
PD_RKVENC Video encoder
Video decoder, NANDC, EMMC, SDIO, SDMMC
PD_RKVDE ! ! ! ! !
VD_LOG - ¢ GMAC2PHY, GMAC2IO
IC ISP, IEP, VOP, RGA, CIF0/1/2/3, TV decoder,
PD_VIO
HDMI host, DSI host
PD_PERI Peri NIU
PD_DDR UPCTL, MEM scheduler, DDR mon, DDR GRF
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CRYPTO, SPDIF, 1250/1/2, PDM, TSP, SGREF,
SEFUSE, SOTP, SRAM(36KB), ROM(20KB),
DDRPHY, ACODEC, VDAC, HDMI PHY, PLLx4, GRF,
12Cx4, WDT, CRU, TIMERx6, EFUSE1024, SCR,
TSADC, PMU, SARADC, SPI, PWMx4, GPIOx4,
UARTx3, DFI monitor, TSADC CTL, Stimerx2,
DCF, NSEFUSE, NSOTP

PD_VPU VPU

VD_PMU PD_PMU OSC, Pmux, and PAD ring
6.2.2 PMU block diagram
The following figure is the PMU block diagram. The PMU includes the 3 following sections:
® APB interface and register, which can accept the system configuration
® Low Power State Control, which generate low power control signals.
® Power Switch Control, which control all power domain switch

PD_BUS &
TOP

4 —— )
APBBus | c/ _
Power Switch ”
ﬁ APB Contro{
‘ ‘ Interface
Lt » And \ 4
‘ ‘ Register > Low Power >
{L « State Control |

Fig. 4-2 PMU Bock Diagram

6.3 Function Description

First of all, we define two operation modes of PMU, normal mode and low power mode.
When operating at normal mode, that means software can manage power sources directly
by accessing PMU register.

For example, Cortex-A53 CPU can write PMU_PWRDN_CON register to determine that
power off/on which power domain independently.

When operating at low power mode, software manages power sources indirectly through
FSM (Finite States Machine) in PMU and those settings always not take effect immediately.
That means software also can configure PMU registers to power down/up some power
resources, but these setting will not be executed immediately after configuration. They will
delay to execute after FSM running in particular phase.

To entering low power mode, after setting some power configurations, the
PMU_POWER_MODE[0] bit must be set 1 to enable PMU FSM. Then Cortex-A53 CPU needs
to execute a WFI command to perform ready signal. After PMU detects all Cortex-A53 CPUs
in WFI status, then the FSM will be fetched. And the specific power sources will be
controlled during specific status in FSM. So the low power mode is a “delay affect” way to
handle power sources inside the RK3328 chip.
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6.4 Register Description

6.4.1 Registers Summary

Name Offset |Size Reset Description
Value
PMU_PMU_WAKEUP_CFGO0|0x0000 W 0x00000000
PMU_PMU_PWRDN_CON |0x000c W 0x00000000
PMU_PMU_PWRDN_ST 0x0010 W 0x00000000
:/IT/IUO—I\T_MC%—I\TWRMODE—CO 0x0018 W 0x00000000
PMU_PMU_SFT_CON 0x001c W 0x00000000
PMU_PMU_INT_CON 0x0020 W 0x00000000
PMU_PMU_INT_ST 0x0024 W 0x00000000
PMU_PMU_POWER_ST 0x0044 W 0x00000000
PMU_PMU_CPUOAPM_CON |0x0080 W 0x00000000
PMU_PMU_CPU1APM_CON|0x0084 W 0x00000000
PMU_PMU_CPU2APM_CON|0x0088 W 0x00000000
PMU_PMU_CPU3APM_CON [0x008c W 0x00000000
PMU_PMU_SYS_REGO 0x00a0 W 0x00000000
PMU_PMU_SYS_REG1 0x00a4 W 0x00000000
PMU_PMU_SYS_REG2 0x00a8 W 0x00000000
PMU_PMU_SYS_REG3 0x00ac W 0x00000000

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access

6.4.2 Detail Register Description

PMU_PMU_WAKEUP_CFGO
Address: Operational Base + offset (0x0000)

Bit |Attr| Reset Value

Description

31:1 |RO |0x0 reserved
wakeup_int_cluster_en
0 RW |0x0 interrupt wakeup enable

0: disable
1: enable

PMU_PMU_PWRDN_CON
Address: Operational Base + offset (0x000c)

Bit

Attr

Reset Value

Description

31:4

RO

0x0

reserved
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Bit

Attr

Reset Value

Description

3 RW [0x0

pd_a53_3_pwrdwn_en

a53 cpu3 power down enable
0: disable

1: enable

2 RW [0x0

pd_a53_2_ pwrdwn_en

a53 cpu2 power down enable
0: disable

1: enable

1 RW [0x0

pd_a53_1_pwrdwn_en

a53 cpul power down enable
0: disable

1: enable

0 RW [0x0

pd_a53_0_pwrdwn_en

a53 cpu0 power down enable
0: disable

1: enable

PMU_PMU_PWRDN_ST

Address: Operational Base + offset (0x0010)

Bit |Attr| Reset Value

Description

31:4 |RO |0x0

reserved

3 RW [0x0

pd_a53_3_ pwr_stat
CPU3 power status
0: power up

1: power down

2 RW [0x0

pd_a53_2 pwr_stat
CPU2 power status
0: power up

1: power down

1 RW [0x0

pd_a53_1_pwr_stat
CPU1 power status
0: power up

1: power down

0 RW |0x0

pd_a53_0_pwr_stat
CPUO power status
0: power up

1: power down

PMU_PMU_PWRMODE_COMMON_CON
Address: Operational Base + offset (0x0018)
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Bit

Attr

Reset Value

Description

31:9

RO

0x0

reserved

RW

0x0

ddrio_ret_en

ddrio retention enable
0: disable

1: enable

RW

0x0

ddrio_ret_de_req

ddrio retention de request
0: disable

1: enable

RW

0x0

|2_idle_en
wait for L2 idle enable
0: disable
1: enable

RW

0x0

2_flush_en

flush L2 during power mode
0: disable

1: enable

RW

0x0

wait_wakeup_begin_cfg

pmu start to observe for wakeup signals
0: disable

1: enable

RW

0x0

cpu0_pd_en

power down cpu0 enable
0: disable

1: enable

RW

0x0

global_int_disable_cfg

global interrupt disable configure
0: enable interrupt

1: disable interrupt

RW

0x0

sref_enter_en

DDR enter self-refresh enable when in power mode
0: disable

1: enable

RW

0x0

power_mode_en
enable FSM

0: disable

1: enable

PMU_PMU_SFT_CON
Address: Operational Base + offset (0x001c)

Bit

Attr

Reset Value

Description

31:3

RO

0x0

reserved
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Bit |Attr| Reset Value Description

ddr_io_ret_cfg

software request ddr retention
0: disable

1: enable

2 RW [0x0

[2flushreq_req

software request 12 flush
0: disable

1: enable

1 RW [0x0

upctl_c_sysreq_cfg

software request ddr self-refresh
0: disable

1: enalbe

0 RW [0x0

PMU_PMU_INT_CON
Address: Operational Base + offset (0x0020)

Bit |Attr| Reset Value Description

31:19|RO ([0x0 reserved

ab3_13_pwr_switch_int_en

a53 CPU3 power switch interrupt enable
0: disable

1: enable

18 RW [0x0

a53_I12_pwr_switch_int_en

a53 CPU2 power switch interrupt enable
0: disable

1: enable

17 RW [0x0

a53_I1_pwr_switch_int_en

a53 CPU1 power switch interrupt enable
0: disable

1: enable

16 RW [0x0

a53_I0_pwr_switch_int_en

a53 CPUO power switch interrupt enable
0: disable

1: enable

15 RW [0x0

14:5 [RO (0xO0 reserved

wakeup_int_en

interrupt wakeup interrupt enable
0: disable

1: enable

4 RW [0x0

3:2 |RO [0x0 reserved

pwrmode_wakeup_int_en

power mode wakeup interrupt enable
0: disable

1: enable

1 RW [0x0

Copyright 2017 @ FuZhou Rockchip Electronics Co., Ltd.




RK3328 TRM-Part1

Bit |Attr| Reset Value Description
pmu_int_en
0 RW |0ox0 pmu_ interrupt global enable
0: disable
1: enable

PMU_PMU_INT_ST
Address: Operational Base + offset (0x0024)

Bit |Attr| Reset Value Description
31:6 |[RO |0x0 reserved
5 RW |0x0 a53_I3_pwr_switch_status
a53 cpu3 power switch interrupt status
4 RW |0x0 a53_[2_pwr_switch_status
a53 cpu2 power switch interrupt status
3 RW |0x0 a53_I1_pwr_switch_status
a53 cpul power switch interrupt status
I itch
2 RW |0x0 a53_10_pwr_switc ._sta’.cus
a53 cpu0 power switch interrupt status
K -
1 RW |ox0 Yva eup_int_status
interrupt wakeup status
k
0 RW |0x0 pwrmode_wakeup_status

power mode wakeup status

PMU_PMU_POWER_ST
Address: Operational Base + offset (0x0044)

Bit |Attr| Reset Value Description
31:4 |RO |0x0 reserved
tat
3:0 |RW |0x0 PWr_statuls

pmu power FSM value

PMU_PMU_CPUOAPM_CON
Address: Operational Base + offset (0x0080)

Bit |Attr| Reset Value Description
31:4 |[RO |0x0 reserved
cpuO_sft_wakeup
f k |
3 rRw loxo cpuO software wakeup enable

0: disable
1: enable
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Bit |Attr| Reset Value Description

global_int_disable_0_cfg
disable interrupt to cpu0
0: enable interrupt
1: disable interrupt

2 RW [0x0

cpuO_int_wakeup_en

cpuO interrupt wakeup enable
0: disable

1: enable

1 RW [0x0

cpu0_wfi_pwrdn_en

cpu0 WFI power down enable
0: disable

1: enable

0 RW [0x0

PMU_PMU_CPU1APM_CON
Address: Operational Base + offset (0x0084)

Bit |Attr| Reset Value Description

31:4 |RO ([0x0 reserved

cpul_sft_wakeup

cpul software wakeup enable
0: disable

1: enable

3 RW [0x0

global_int_disable_1_cfg
disable interrupt to cpul
0: enable interrupt
1: disable interrupt

2 RW [0x0

cpul_int_wakeup_en

cpul interrupt wakeup enable
0: disable

1: enable

1 RW [0x0

cpul_wfi_pwrdn_en

cpul WFI power down enable
0: disable

1: enable

0 RW [0x0

PMU_PMU_CPU2APM_CON
Address: Operational Base + offset (0x0088)

Bit |Attr| Reset Value Description

31:4 |RO |[0x0 reserved

Copyright 2017 @ FuZhou Rockchip Electronics Co., Ltd.

260




RK3328 TRM-Part1

Bit

Attr

Reset Value

Description

RW

0x0

cpu2_sft_wakeup

cpu?2 software wakeup enable
0: disable

1: enable

RW

0x0

global_int_disable_2_cfg
disable interrupt to cpu2
0: enable interrupt
1: disable interrupt

RW

0x0

cpu2_int_wakeup_en

cpu?2 interrupt wakeup enable
0: disable

1: enable

RW

0x0

cpu2_wfi_pwrdn_en

cpu2 WFI power down enable
0: disable

1: enable

PMU_PMU_CPU3APM_CON
Address: Operational Base + offset (0x008c)

Bit

Attr

Reset Value

Description

31:4

RO

0x0

reserved

RW

0x0

cpu3_sft_wakeup

cpu3 software wakeup enable
0: disable

1: enable

RW

0x0

global_int_disable_3_cfg
disable interrupt to cpu3
0: enable interrupt
1: disable interrupt

RW

0x0

cpu3_int_wakeup_en

cpu3 interrupt wakeup enable
0: disable

1: enable

RW

0x0

cpu3_wfi_pwrdn_en

cpu3 WFI power down enable
0: disable

1: enable

PMU_PMU_SYS_REGO
Address: Operational Base + offset (0x00a0)
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Bit |Attr

Reset Value

Description

31:0

RW

0x00000000

pmu_sys_reg0
system register 0

PMU_PMU_SYS_REG1

Address: Operational Base + offset (0x00a4)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

pmu_sys_regl
system register 1

PMU_PMU_SYS_REG2

Address: Operational Base + offset (0x00a8)

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

pmu_sys_reg2
system register 2

PMU_PMU_SYS_REG3

Address: Operational Base + offset (0x00ac)

Bit

Attr| Reset Value

Description

31:0

RW

0x00000000

pmu_sys_reg3
system register 3

6.5 Timing Diagram

6.5.1 Each domain power switch timing
The following figure is the each domain power down and power up timing.
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Fig. 4-5 Each Domain Power Switch Timing

6.5.2 External wakeup PAD timing

The PMU supports a lot of external wakeup sources, such as SD/MMDC, USBDEV, SIM
detect wakeup, GPIOO0 wakeup source and so on. All these external wakeup sources must
meet the timing requirement (at least 200us) when the wakeup event is asserted. The
following figure gives the timing information.

200us
External wakeup source ff \
(high asserted)
External wakeup source | |
(low asserted) If /7

Fig. 4-6 External Wakeup Source PAD Timing

6.6 Application Note

6.6.1 Low power mode

PMU can work in the Low power mode by setting bit[0] of PMU_PWRMODE_CON register.
After setting this bit and all CPU cores enters WFI states, PMU low power FSM will start to
run. In the low power mode, PMU will manage power resources by hardware, such as
power on/off the specified power domain, send idle request to specified power domain, shut
down/up PLL and so on. All of above are configurable by setting corresponding registers.
ALL FSM power states could be monitored through I0. The following table describes all
power states of PMU FSM.
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Table 4-4 Low Power State

Num STATES Description

0 ST_NORMAL Still in normal state

1 ST CPUO_PWRDN Hold CPUQ in reset status, not really
power down

2 ST_L2_FLUSH Flush L2 by hardware

3 ST_L2 IDLE Wait for L2 idle

4 ST_SREF_ENTER Enter DDR self-refresh

5 ST_DDR_IO_RET DDR IO retention

6 ST_WAIT_WAKEUP Wait for wake up

7 ST_SREF_EXIT Exit DDR self-refresh

8 ST _CPUO_PWRUP De-assert reset for CPUO
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Chapter 7 Generic Interrupt Controller (GIC)

7.1 Overview

There is a generic interrupt controller(GIC400) in RK3328 which generates physical
interrupts to Cortex-A53. It has two interfaces, the distributor interface connects to the
interrupt source, and the CPU interface connects to Cortex-A53. The details of CPU
interface connectivity are shown in the following table.

Table 1-1 CPU interface connectivity

CPU Interface Number Connectivity
CPU interface 0 CPUO
CPU interface 1 CPU1
CPU interface 2 CPU2
CPU interface 3 CPU3

It supports the following features:

Supports 128 hardware interrupt inputs

Masking of any interrupts

Prioritization of interrupts

Distribution of the interrupts to the target Cortex-A53 processor(s)
Generation of interrupts by software

Supports Security Extensions

7.2 Block Diagram

The generic interrupt controller comprises with:

spi[127:0]
—
IR
cfgdisable MRR
— > o nFIQ
Distributor Cpu interface ’
interface
AXI
. AXI
<«—interface,| l—interface,
gclk
gresetn

Fig. 7-1 Block Diagram

7.3 Function Description

Please refer to the document IHIO048B_gic_architecture_specification.pdf for the detail

function description.
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Chapter 8 DMA Controller (DMAC)

8.1 Overview

This device supports 1 Direct Memory Access (DMA) Controllers. It (DMAC) supports
transfers between memory and memory, peripheral and memory. DMAC is under Non-

secure state after reset, and the secure state can be changed by configuring SGRF module.
DMAC supports the following features:

Supports 17 peripheral
Up to 64bits data size

8 channel at the same
Up to burst 16

Supports Trustzone technology

request

time

16 interrupts output and 1 abort output
Supports 128 MFIFO depth

Following table shows the DMAC request mapping scheme.
Table 8-1 DMAC Request Mapping Table

Req number Source Polarity
0 [2S2_2CH_TX High level
1 1252 _2CH_RX High level
2 UARTO_TX High level
3 UARTO_RX High level
4 UART1_TX High level
5 UART1_RX High level
6 UART2_TX High level
7 UART2_RX High level
8 SPIO_TX High level
9 SPIO_RX High level
10 SPDIF_8CH_TX High level
11 [12S0_8CH_TX High level
12 12S0_8CH_RX High level
13 PWM_TX High level
14 12S1_8CH_TX High level
15 I12S1_8CH_RX High level
16 PDM_TX High level

DMAC support incrementing-address burst and fixed-address burst. But in the case of

access SPI and UART at byte or halfword size, DMAC only support fixed-address burst and
the address must be aligned to word.

8.2 Block Diagram

Following figure shows the block diagram of DMAC.
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MFIFO
Register access for t‘,_.g;;;i;e irst[:r:?ior data
the Non-secure state | APB . buffer
interface execution AX DMA
memorg engine Read master |[4—p data
Register access for Secure :;Sips?;s . instruction interface transfer
the Secure state € APB slave Instruction queue
interface cache Tiite
instruction
Reset gueue
Tie-offs =———p| initialization DMAC
interface

+—P Peripheral request interface 0
Interrupt Int "
4—p|Peripheral request interface 1 interface P Interrupts
Requests¢ -<—Peripheral request interface 2

4—p|Peripheral request interfac 10

Fig. 8-1 Block diagram of DMAC
As the DMAC supports Trustzone technology, so dual APB interfaces enable the operation of
the DMAC to be partitioned into the secure state and Non-secure state. You can use the
APB interfaces to access status registers and also directly execute instructions in the DMAC.
The default interface after reset is Non-secure apb interface.

8.3 Function Description

8.3.1 Introduction

The DMAC contains an instruction processing block that enables it to process program code
that controls a DMA transfer. The program code is stored in a region of system memory
that the DMAC accesses using its AXI interface. The DMAC stores instructions temporarily
in a cache. It supports 8 channels, each channel capable of supporting a single concurrent
thread of DMA operation. In addition, a single DMA manager thread exists, and you can use
it to initialize the DMA channel threads. The DMAC executes up to one instruction for each
AXI clock cycle. To ensure that it regularly executes each active thread, it alternates by
processing the DMA manager thread and then a DMA channel thread. It uses a round-robin
process when selecting the next active DMA channel thread to execute.

The DMAC uses variable-length instructions that consist of one to six bytes. It provides a
separate Program Counter (PC) register for each DMA channel. When a thread requests an
instruction from an address, the cache performs a look-up. If a cache hit occurs, then the
cache immediately provides the data. Otherwise, the thread is stalled while the DMAC uses
the AXI interface to perform a cache line fill. If an instruction is greater than 4 bytes, or
spans the end of a cache lineg, the DMAC performs multiple cache accesses to fetch the
instruction.

When a cache line fill is in progress, the DMAC enables other threads to access the cache,
but if another cache miss occurs, this stalls the pipeline until the first line fill is complete.
When a DMA channel thread executes a load or store instruction, the DMAC adds the
instruction to the relevant read or write queue. The DMAC uses these queues as an
instruction storage buffer prior to it issuing the instructions on the AXI bus. The DMAC also
contains a Multi First-In-First-Out (MFIFO) data buffer that it uses to store data that it
reads, or writes, during a DMA transfer.
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8.3.2 Operating states

Following figure shows the operating states for the DMA manager thread and DMA channel

threads.

Cooplatng

Wty for T

Fig. 8-2 DMAC operation states
Notes:arcs with no letter designator indicate state transitions for the DMA manager and DMA channel

threads, otherwise use is restricted as follows:

C DMA channel threads only.
M DMA manager thread only.

After the DMAC exits from reset, it sets all DMA channel threads to the stopped state, and
DMA manager thread moves to the Stopped state.

8.4 Register Description

8.4.1 Registers Summary

Name Offset |Size Reset Description
Value
DMAC_DSR 0x0000 w 0x00000000 [DMA Manager Status Register
DMAC_DPC 0x0004 w 0x00000000 [DMA Program Counter Register
DMAC_INTEN 0x0020 w 0x00000000 |Interrupt Enable Register
DMAC_EVENT RIS 0x0024 |w  |ox00000000 |EVENt-INterrupt Raw Status
Register
DMAC_INTMIS 0x0028 w 0x00000000 |Interrupt Status Register
DMAC_INTCLR 0x002c w 0x00000000 |Interrupt Clear Register
DMAC_FSRD 0x0030 W |0x00000000 | 2Ult Status DMA Manager
Register
DMAC_FSRC 0x0034 |W  |0x00000000 | 2Ult Status DMA Channel
Register
DMAC_FTRD 0x0038 w 0x00000000 |Fault Type DMA Manager Register
DMAC_FTRO 0x0040 w 0x00000000 |Fault Type DMA Channel Register
DMAC_FTR1 0x0044 w 0x00000000 |Fault Type DMA Channel Register
DMAC_FTR2 0x0048 W 0x00000000 |Fault Type DMA Channel Register
DMAC_FTR3 0x004c w 0x00000000 |Fault Type DMA Channel Register
DMAC_FTR4 0x0050 w 0x00000000 |Fault Type DMA Channel Register
DMAC_FTR5 0x0054 w 0x00000000 |Fault Type DMA Channel Register
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Name Offset |Size Reset Description
Value
DMAC_FTR6 0x0058 w 0x00000000 |Fault Type DMA Channel Register
DMAC_FTRY 0x005c w 0x00000000 |Fault Type DMA Channel Register
DMAC_CSRO 0x0100 w 0x00000000 |Channel Status Registers
DMAC_CPCO 0x0104 |W  |0x00000000 |SN3NNE! Program Counter
Registers
DMAC_CSR1 0x0108 w 0x00000000 [Channel Status Registers
DMAC_CPC1 0x010c  |W  |0x00000000 | N3Nl Program Counter
Registers
DMAC_CSR2 0x0110 w 0x00000000 [Channel Status Registers
DMAC_CPC2 0x0114 |W  |0x00000000 |S@NNe! Program Counter
Registers
DMAC_CSR3 0x0118 w 0x00000000 |Channel Status Registers
DMAC_CPC3 0x01lc |W |ox00000000 |S@NNe! Program Counter
Registers
DMAC_CSR4 0x0120 w 0x00000000 |Channel Status Registers
DMAC_CPC4 0x0124 |W  |0x00000000 |SM3NNE! Program Counter
Registers
DMAC_CSR5 0x0128 w 0x00000000 |Channel Status Registers
DMAC_CPC5 0x012¢c  |W  |0x00000000 |SN3NNE! Program Counter
Registers
DMAC_CSR6 0x0130 w 0x00000000 |Channel Status Registers
DMAC_CPC6 0x0134 |w  |0x00000000 |SaNNe! Program Counter
Registers
DMAC_CSR7 0x0138 w 0x00000000 |Channel Status Registers
DMAC_CPC7 0x013¢c  |W  |ox00000000 |SM@NNe! Program Counter
Registers
DMAC_SARO 0x0400 w 0x00000000 |Source Address Registers
DMAC_DARO 0x0404 w 0x00000000 |Destination Address Registers
DMAC_CCRO 0x0408 w 0x00000000 |Channel Control Registers
DMAC_LCO_O 0x040c W 0x00000000 |Loop Counter O Registers
DMAC_LC1_ 0 0x0410 W 0x00000000 |Loop Counter 1 Registers
DMAC_SAR1 0x0420 w 0x00000000 |Source Address Registers
DMAC_DAR1 0x0424 W 0x00000000 |Destination Address Registers
DMAC_CCR1 0x0428 W 0x00000000 |Channel Control Registers
DMAC_LCO_1 0x042c w 0x00000000 |Loop Counter O Registers
DMAC_LC1_1 0x0430 w 0x00000000 |Loop Counter 1 Registers
DMAC_SAR2 0x0440 W 0x00000000 |Source Address Registers
DMAC_DAR2 0x0444 W 0x00000000 |Destination Address Registers
DMAC_CCR2 0x0448 W 0x00000000 |Channel Control Registers
DMAC_LCO_2 0x044c w 0x00000000 |Loop Counter O Registers
DMAC_LC1_2 0x0450 w 0x00000000 |Loop Counter 1 Registers
DMAC_SAR3 0x0460 W 0x00000000 |Source Address Registers
DMAC_DAR3 0x0464 W 0x00000000 |Destination Address Registers
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Name Offset |Size Reset Description
Value

DMAC_CCR3 0x0468 w 0x00000000 |Channel Control Registers
DMAC_LCO_3 0x046c w 0x00000000 |Loop Counter O Registers
DMAC_LC1_3 0x0470 w 0x00000000 |Loop Counter 1 Registers
DMAC_SAR4 0x0480 w 0x00000000 |Source Address Registers
DMAC_DAR4 0x0484 w 0x00000000 |Destination Address Registers
DMAC_CCR4 0x0488 w 0x00000000 |Channel Control Registers
DMAC_LCO 4 0x048c W 0x00000000 |Loop Counter O Registers
DMAC_LC1_4 0x0490 w 0x00000000 |Loop Counter 1 Registers
DMAC_SAR5 0x04a0 w 0x00000000 |Source Address Registers
DMAC_DARS 0x04a4 w 0x00000000 |Destination Address Registers
DMAC_CCR5 0x04a8 w 0x00000000 |Channel Control Registers
DMAC_LCO_5 0Ox04ac W 0x00000000 |Loop Counter O Registers
DMAC LC1 5 0x04b0 W 0x00000000 |Loop Counter 1 Registers
DMAC_SAR6 0x04c0 w 0x00000000 |Source Address Registers
DMAC_DARG6 0x04c4 w 0x00000000 |Destination Address Registers
DMAC_CCR6 0x04c8 w 0x00000000 |Channel Control Registers
DMAC_LCO_6 0x04cc w 0x00000000 [Loop Counter O Registers
DMAC_LC1_6 0x04d0 w 0x00000000 [Loop Counter 1 Registers
DMAC_SAR7 0x04e0 w 0x00000000 |Source Address Registers
DMAC_DAR?7 0x04e4 w 0x00000000 |Destination Address Registers
DMAC_CCR7Y 0x04e8 w 0x00000000 |Channel Control Registers
DMAC_LCO_7 0x04ec W 0x00000000 |Loop Counter O Registers
DMAC_LC1_7 0x04f0 W 0x00000000 |Loop Counter 1 Registers
DMAC_DBGSTATUS 0x0d00 w 0x00000000 |Debug Status Register
DMAC_DBGCMD 0x0d0o4 w 0x00000000 |Debug Command Register
DMAC_DBGINSTO 0x0d08 w 0x00000000 |Debug Instruction-0 Register
DMAC_DBGINST1 0x0dO0c w 0x00000000 |Debug Instruction-1 Register
DMAC_CRO 0x0e00 w 0x00047051 |Configuration Register 0
DMAC_CR1 0x0e04 w 0x00000057 |Configuration Register 1
DMAC_CR2 0x0e08 w 0x00000000 |Configuration Register 2
DMAC_CR3 0x0e0c w 0x00000000 |Configuration Register 3
DMAC_CR4 0x0e10 w 0x00000006 |Configuration Register 4
DMAC_CRDn 0x0e14 w 0x02094733 [DMA Configuration Register
DMAC_WD 0x0e80 W 0x00000000 [DMA Watchdog Register

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access.
For DMACO channel register, only the channel 0~5 is valid.

8.4.2 Detail Register Description

DMAC_DSR

Address: Operational Base + offset (0x0000)
DMA Manager Status Register

Bit |Attr| Reset Value

Description

31:10|RO (0x0

reserved
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Bit

Attr

Reset Value

Description

RO

0x0

Provides the security status of the DMA manager thread:
0 = DMA manager operates in the Secure state
1 = DMA manager operates in the Non-secure state.

8:4

RO

0x00

When the DMA manager thread executes a DMAWFE instruction,
it waits for the following event to occur:

b00000 = event[0]

b00001 = event[1]

b00010 = event[2]

b11111 = event[31].

3:0

RO

0x0

The operating state of the DMA manager:
b0000 = Stopped

b0001 = Executing

b0010 = Cache miss

b0011 = Updating PC

b0100 = Waiting for event

b0101-b1110 = reserved

b1111 = Faulting.

DMAC_DPC
Address: Operational Base + offset (0x0004)
DMA Program Counter Register

Bit |Attr| Reset Value Description
31:0 [RO [0x00000000 |Program counter for the DMA manager thread
DMAC_INTEN

Address: Operational Base + offset (0x0020)
Interrupt Enable Register

Bit

Attr

Reset Value

Description

31:0

RW

0x00000000

Program the appropriate bit to control how the DMAC responds
when it executes DMASEV:

Bit [N] = 0 If the DMAC executes DMASEV for the event-interrupt
resource N then the DMAC signals event N to all of the threads.
Set bit [N] to 0 if your system design does not use irq[N] to
signal an interrupt request.

Bit [N] = 1 If the DMAC executes DMASEV for the event-interrupt
resource N then the DMAC sets irq[N] HIGH. Set bit [N] to 1 if
your system designer requires irq[N] to signal an
interruptrequest.

DMAC_EVENT_RIS
Address: Operational Base + offset (0x0024)
Event-Interrupt Raw Status Register
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Bit |Attr| Reset Value Description

Returns the status of the event-interrupt resources:
31:0 |RO |0x00000000 |Bit [N] = 0 Event N is inactive or irq[N] is LOW.
Bit [N] = 1 Event N is active or irg[N] is HIGH.

DMAC_INTMIS
Address: Operational Base + offset (0x0028)
Interrupt Status Register

Bit |Attr| Reset Value Description

Provides the status of the interrupts that are active in the DMAC:
31:0 [RO [0x00000000 |Bit [N] = 0 Interrupt N is inactive and therefore irq[N] is LOW.
Bit [N] = 1 Interrupt N is active and therefore irq[N] is HIGH

DMAC_INTCLR
Address: Operational Base + offset (0x002c)
Interrupt Clear Register

Bit |Attr| Reset Value Description

Controls the clearing of the irq outputs:

Bit [N] = 0 The status of irq[N] does not change.

31:0 |WO |0x00000000 |Bit [N] = 1 The DMAC sets irq[N] LOW if the INTEN Register
programs the DMAC to signal an interrupt.

Otherwise, the status of irq[N] does not change.

DMAC_FSRD
Address: Operational Base + offset (0x0030)
Fault Status DMA Manager Register

Bit |Attr| Reset Value Description

Provides the fault status of the DMA manager. Read as:
31:0 [RO |0x00000000 |0 = the DMA manager thread is not in the Faulting state
1 = the DMA manager thread is in the Faulting state.

DMAC_FSRC
Address: Operational Base + offset (0x0034)
Fault Status DMA Channel Register

Bit |Attr| Reset Value Description

Each bit provides the fault status of the corresponding channel.
Read as:

31:0 |RO |0x00000000 |Bit [N] = 0 No fault is present on DMA channel N.

Bit [N] = 1 DMA channel N is in the Faulting or Faulting
completing state.
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DMAC_FTRD
Address: Operational Base + offset (0x0038)
Fault Type DMA Manager Register

Bit

Attr

Reset Value

Description

31

RO

0x0

reserved

30

RO

0x0

If the DMA manager aborts, this bit indicates if the erroneous
instruction was read from the system

memory or from the debug interface:

0 = instruction that generated an abort was read from system
memory

1 = instruction that generated an abort was read from the debug
interface.

29:17

RO

0x0

reserved

16

RO

0x0

Indicates the AXI response that the DMAC receives on the RRESP
bus, after the DMA manager

performs an instruction fetch:

0 = OKAY response

1 = EXOKAY, SLVERR, or DECERR response

15:6

RO

0x0

reserved

RO

0x0

Indicates if the DMA manager was attempting to execute
DMAWFE or DMASEV with inappropriate security permissions:

0 = DMA manager has appropriate security to execute DMAWFE
or DMASEV

1 = a DMA manager thread in the Non-secure state attempted to
execute either:

DMAWFE to wait for a secure event

DMASEYV to create a secure event or secure interrupt

RO

0x0

Indicates if the DMA manager was attempting to execute DMAGO
with inappropriate security permissions:

0 = DMA manager has appropriate security to execute DMAGO

1 = DMA manager thread in the Non-secure state attempted to
execute DMAGO to create a DMA channel operating in the Secure
state.

3:2

RO

0x0

reserved

RO

0x0

Indicates if the DMA manager was attempting to execute an
instruction operand that was not valid for

the configuration of the DMAC:

0 = valid operand

1 = invalid operand.

RW

0x0

Indicates if the DMA manager was attempting to execute an
undefined instruction:

0 = defined instruction

1 = undefined instruction.

DMAC_FTRO~DMAC_FTR?
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Address: Operational Base + offset (0x0040)
Operational Base+0x44
Operational Base+0x48
Operational Base+0x4C
Operational Base+0x50
Operational Base+0x54
Operational Base+0x58
Operational Base+0x5C
Fault Type DMA Channel Register

Bit

Attr| Reset Value

Description

31

RO

0x0

Indicates if the DMA channel has locked-up because of resource
starvation:

0 = DMA channel has adequate resources

1 = DMA channel has locked-up because of insufficient resources.
This fault is an imprecise abort

30

RO

0x0

If the DMA channel aborts, this bit indicates if the erroneous
instruction was read from the system

memory or from the debug interface:

0 = instruction that generated an abort was read from system
memory

1 = instruction that generated an abort was read from the debug
interface.

This fault is an imprecise abort but the bit is only valid when a
precise abort occurs.

29:19

RO

0x0

reserved

18

RO

0x0

Indicates the AXI response that the DMAC receives on the RRESP
bus, after the DMA channel

thread performs a data read:

0 = OKAY response

1 = EXOKAY, SLVERR, or DECERR response.

This fault is an imprecise abort

17

RO

0x0

Indicates the AXI response that the DMAC receives on the BRESP
bus, after the DMA channel

thread performs a data write:

0 = OKAY response

1 = EXOKAY, SLVERR, or DECERR response.

This fault is an imprecise abort.

16

RO

0x0

Indicates the AXI response that the DMAC receives on the RRESP
bus, after the DMA channel

thread performs an instruction fetch:

0 = OKAY response

1 = EXOKAY, SLVERR, or DECERR response.

This fault is a precise abort.

15:14

RO

0x0

reserved
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Bit

Attr

Reset Value

Description

13

RO

0x0

Indicates if the MFIFO did not contain the data to enable the
DMAC to perform the DMAST:

0 = MFIFO contains all the data to enable the DMAST to complete
1 = previous DMALDs have not put enough data in the MFIFO to
enable the DMAST to complete.

This fault is a precise abort.

12

RO

0x0

Indicates if the MFIFO prevented the DMA channel thread from
executing DMALD or DMAST. Depending on the instruction:
DMALD 0 = MFIFO contains sufficient space

1 = MFIFO is too small to hold the data that DMALD requires.
DMAST 0 = MFIFO contains sufficient data

1 = MFIFO is too small to store the data to enable DMAST to
complete.

This fault is an imprecise abort

11:8

RO

0x0

reserved

RO

0x0

Indicates if a DMA channel thread, in the Non-secure state,
attempts to program the CCRn Register

to perform a secure read or secure write:

0 = a DMA channel thread in the Non-secure state is not violating
the security permissions

1 = a DMA channel thread in the Non-secure state attempted to
perform a secure read or secure write.

This fault is a precise abort

RO

0x0

Indicates if a DMA channel thread, in the Non-secure state,
attempts to execute DMAWFP, DMALDP,

DMASTP, or DMAFLUSHP with inappropriate security permissions:
0 = a DMA channel thread in the Non-secure state is not violating
the security permissions

1 = a DMA channel thread in the Non-secure state attempted to
execute either:

o DMAWFP to wait for a secure peripheral

o DMALDP or DMASTP to notify a secure peripheral

o0 DMAFLUSHP to flush a secure peripheral.

This fault is a precise abort.

RO

0x0

Indicates if the DMA channel thread attempts to execute
DMAWFE or DMASEV with inappropriate security permissions:

0 = a DMA channel thread in the Non-secure state is not violating
the security permissions

1 = a DMA channel thread in the Non-secure state attempted to
execute either:

DMAWEFE to wait for a secure event

DMASEV to create a secure event or secure interrupt.

This fault is a precise abort.

4:2

RO

0x0

reserved
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Bit

Attr| Reset Value

Description

RO

0x0

Indicates if the DMA channel thread was attempting to execute
an instruction operand that was not

valid for the configuration of the DMAC:

0 = valid operand

1 = invalid operand.

This fault is a precise abort.

RO

0x0

Indicates if the DMA channel thread was attempting to execute
an undefined instruction:

0 = defined instruction

1 = undefined instruction.

This fault is a precise abort

DMAC_CSRO~DMAC_CSR?
Address:Operational Base+0x100
Operational Base+0x108
Operational Base+0x110
Operational Base+0x118
Operational Base+0x120
Operational Base+0x128
Operational Base+0x130
Operational Base+0x138
Channel Status Registers

Bit |Attr| Reset Value Description

31:22|RO |0x0 reserved

The channel non-secure bit provides the security of the DMA
51 RO lox0 channel:

0 = DMA channel operates in the Secure state

1 = DMA channel operates in the Non-secure state
20:16|RO |0xO0 reserved

When the DMA channel thread executes DMAWFP this bit
15 RO |ox0 indicates if the periph op(?rand was _set:

0 = DMAWFP executed with the periph operand not set

1 = DMAWFP executed with the periph operand set

When the DMA channel thread executes DMAWFP this bit
14 RO |ox0 indicates if the burst or si_ngle opgrand were set:

0 = DMAWFP executed with the single operand set

1 = DMAWFP executed with the burst operand set.
13:9 (RO |0x0 reserved
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Bit |Attr| Reset Value

Description

8:4 |RO |0x00

If the DMA channel is in the Waiting for event state or the
Waiting for peripheral state then these bits

indicate the event or peripheral number that the channel is
waiting for:
b00000 = DMA channel is waiting for event, or peripheral, 0

b00001
b00010

b11111 = DMA channel is waiting for event, or peripheral, 31

DMA channel is waiting for event, or peripheral, 1
DMA channel is waiting for event, or peripheral, 2

3:0

The channel status encoding is:

b0000 = Stopped

b0001
b0010

bi1111 =

Executing
Cache miss

b0011 = Updating PC
b0100 = Waiting for event

b1010-b1101 = reserved
b1110 = Faulting completing

Faulting

RO |0x0 b0101 = At barrier
b0110 = reserved
b0111 = Waiting for peripheral
b1000 = Killing
b1001 = Completing

DMAC_CPCO~DMAC_CPC?7
Address:Operational Base+0x104

Operational Base+0x10C
Operational Base+0x114
Operational Base+0x11c
Operational Base+0x124
Operational Base+0x12C
Operational Base+0x134
Operational Base+0x13C

Channel Program Counter Registers

Bit |Attr| Reset Value

Description

31:0 [RO [0x00000000 |Program counter for the DMA channel 0 thread

DMAC_SARO~DMAC_SAR?7

Address:Operational Base+0x400
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Source Address Registers

Bit |Attr| Reset Value

Description

31:0 |RO [0x00000000

Address of the source data for DMA channel 0

DMAC_DARO~DMAC_DAR?7
Address:Operational Base+0x404

Operational Base+0x424
Operational Base+0x444
Operational Base+0x464
Operational Base+0x484
Operational Base+0x4A4
Operational Base+0x4C4
Operational Base+0x4E4

DestinationAddress Registers

Bit

Attr| Reset Value

Description

31:0

RO |0x00000000

Address of the Destination data for DMA channel 0

DMAC_CCRO~DMAC_CCR?7
Address:Operational Base+0x408

Operational Base+0x428
Operational Base+0x448
Operational Base+0x468
Operational Base+0x488
Operational Base+0x4A8
Operational Base+0x4C8
Operational Base+0x4E8

Channel Control Registers

Bit |Attr| Reset Value

Description

31:28|RO (0x0

reserved

27:25|RO |0x0

Programs the state of AWCACHE[3,1:0]a when the DMAC writes
the destination data.

Bit [27] 0 = AWCACHE[3] is LOW

1 = AWCACHE[3] is HIGH.

Bit [26] 0 = AWCACHE[1] is LOW

1 = AWCACHE[1] is HIGH.

Bit [25] 0 = AWCACHE[O0] is LOW

1 = AWCACHE[O0] is HIGH

24:22|RO |0x0

Programs the state of AWPROT[2:0]a when the DMAC writes the
destination data.

Bit [24] 0 = AWPROT[2] is LOW

1 = AWPROT[2] is HIGH.

Bit [23] 0 = AWPROTJ[1] is LOW

1 = AWPROT[1] is HIGH.

Bit [22] 0 = AWPROT[O0] is LOW

1 = AWPROTI[O] is HIGH
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Bit

Attr

Reset Value

Description

21:18

RO

0x0

For each burst, these bits program the number of data transfers
that the DMAC performs when it writes

the destination data:

b0000 = 1 data transfer

b0001 = 2 data transfers

b0010 = 3 data transfers

b1111 = 16 data transfers.

The total number of bytes that the DMAC writes out of the MFIFO
when it executes a DMAST instruction

is the product of dst_burst_len and dst_burst_size

17:15

RO

0x0

For each beat within a burst, it programs the number of bytes
that the DMAC writes to the destination:

b000 = writes 1 byte per beat

b001 = writes 2 bytes per beat

b010 = writes 4 bytes per beat

b011 = writes 8 bytes per beat

b100 = writes 16 bytes per beat

b101-b111 = reserved.

The total humber of bytes that the DMAC writes out of the MFIFO
when it executes a DMAST instruction

is the product of dst_burst_len and dst_burst_size.

14

RO

0x0

Programs the burst type that the DMAC performs when it writes
the destination data:

0 = Fixed-address burst. The DMAC signals AWBURST[0] LOW.

1 = Incrementing-address burst. The DMAC signhals AWBURST[0]
HIGH.

13:11

RO

0x0

Set the bits to control the state of ARCACHE[2:0]a when the
DMAC reads the source data.

Bit [13] 0 = ARCACHE[2] is LOW

1 = ARCACHE[2] is HIGH.

Bit [12] 0 = ARCACHE[1] is LOW

1 = ARCACHE[1] is HIGH.

Bit [11] 0 = ARCACHE[O] is LOW

1 = ARCACHE[O0] is HIGH.

10:8

RO

0x0

Programs the state of ARPROT[2:0]a when the DMAC reads the
source data.

Bit [10] 0 = ARPROT[2] is LOW

1 = ARPROT[2] is HIGH.

Bit [9] 0 = ARPROT[1] is LOW

1 = ARPROT[1] is HIGH.

Bit [8] 0 = ARPROT[0] is LOW

1 = ARPROT[O0] is HIGH.
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Bit |Attr| Reset Value Description

For each burst, these bits program the number of data transfers
that the DMAC performs when it reads the source data:

b0000 = 1 data transfer

b0001 = 2 data transfers

b0010 = 3 data transfers

7:4 RO |0x0

b1111 = 16 data transfers.

The total number of bytes that the DMAC reads into the MFIFO
when it executes a DMALD instruction

is the product of src_burst_len and src_burst_size

For each beat within a burst, it programs the number of bytes
that the DMAC reads from the source:
b000 = reads 1 byte per beat

b001 = reads 2 bytes per beat
b010 = reads 4 bytes per beat
3:1 [RO |0x0 b011 = reads 8 bytes per beat

b100 = reads 16 bytes per beat

b101-b111 = reserved.

The total humber of bytes that the DMAC reads into the MFIFO
when it executes a DMALD instruction

is the product of src_burst_len and src_burst_size

Programs the burst type that the DMAC performs when it reads
the source data:

0 RO |0x0 0 = Fixed-address burst. The DMAC signals ARBURST[0] LOW.
1 = Incrementing-address burst. The DMAC signals ARBURSTI[0]
HIGH

DMAC_LCO_O0~DMAC_LCO_7

Address:Operational Base+0x40c
Operational Base+0x42C
Operational Base+0x44C
Operational Base+0x46C
Operational Base+0x48C
Operational Base+0x4AC
Operational Base+0x4CC
Operational Base+0x4EC

Loop Counter O Registers

Bit |Attr| Reset Value Description
31:8 (RO |0x0 reserved
7:0 |RO |0x00 Loop counter O iterations

DMAC_LC1_O~DMAC_LC1_7

Address:Operational Base+0x410
Operational Base+0x430
Operational Base+0x450
Operational Base+0x470
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Operational Base+0x490
Operational Base+0x4B0
Operational Base+0x4DO0
Operational Base+0x4F0
Loop Counter 1 Registers

Bit |Attr| Reset Value Description
31:8 [RO |0x0 reserved
7:0 |RO |0x00 Loop counter 1 iterations

DMAC_DBGSTATUS
Address: Operational Base + offset (0x0d00)
Debug Status Register

Bit |Attr| Reset Value Description

31:2 |RO |0x0 reserved
The debug encoding is as follows:
b00 = execute the instruction that the DBGINST [1:0] Registers
contain

1:0 RO 1Ox0 b0l = reserved
b10 = reserved
bll = reserved.

DMAC_DBGCMD
Address: Operational Base + offset (0x0d04)

Debug Command Register

Bit |Attr| Reset Value Description

31:2 [RO |0x0 reserved
The debug encoding is as follows:
b00 = execute the instruction that the DBGINST [1:0] Registers
contain

1:0 WO 10x0 b01 = reserved
b10 = reserved
b1l = reserved

DMAC_DBGINSTO
Address: Operational Base + offset (0x0d08)
Debug Instruction-0 Register

Bit |Attr| Reset Value Description
31:24{WO |0x00 Instruction byte 1
23:16|WO0O |0x00 Instruction byte 0
15:11|RO |0x0 reserved
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Bit |Attr| Reset Value Description
DMA channel number:
b000 = DMA channel 0
b001 = DMA channel 1
10:8 \WO |0x0 b010 = DMA channel 2
b111 = DMA channel 7
7:1 |RO |0x0 reserved
The debug thread encoding is as follows:
0 WO |0x0 0 = DMA manager thread

1 = DMA channel.

DMAC_DBGINST1
Address: Operational Base + offset (0x0d0c)
Debug Instruction-1 Register

Bit |Attr| Reset Value Description
31:24|WO |0x00 Instruction byte 5
23:16|W0O |0x00 Instruction byte 4
15:8 |WO [0x00 Instruction byte 3
7:0 |WO |0x00 Instruction byte 2
DMAC_CRO

Address: Operational Base + offset (0x0e00)
Configuration Register 0

Bit |Attr| Reset Value Description
31:22|RO |0x0 reserved
Number of interrupt outputs that the DMAC provides:
b00000 = 1 interrupt output, irq[0]
b00001 = 2 interrupt outputs, irq[1:0]
21:17|RO |0x02
X b00010 = 3 interrupt outputs, irq[2:0]
b11111 = 32 interrupt outputs, irq[31:0].
Number of peripheral request interfaces that the DMAC provides:
b00000 = 1 peripheral request interface
b00001 = 2 peripheral request interfaces
16:12|RO |0x07
X b00010 = 3 peripheral request interfaces
b11111 = 32 peripheral request interfaces.
11:7 |RO |0x0 reserved
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Bit |Attr| Reset Value Description

Number of DMA channels that the DMAC supports:
b000 = 1 DMA channel

b001 = 2 DMA channels

6:4 RO 0X5 b010 = 3 DMA channels

bl111 = 8 DMA channels.

3 RO ([0xO0 reserved

Indicates the status of the boot_manager_ns signal when the
DMAC exited from reset:

0 = boot_manager_ns was LOW

1 = boot_manager_ns was HIGH.

2 RO |0x0

Indicates the status of the boot_from_pc signal when the DMAC
exited from reset:

0 = boot_from_pc was LOW

1 = boot_from_pc was HIGH

1 RO (0x0

Supports peripheral requests:

0 = the DMAC does not provide a peripheral request interface
1 = the DMAC provides the number of peripheral request
interfaces that the num_periph_req field specifies.

0 RO [Ox1

DMAC_CR1
Address: Operational Base + offset (0x0e04)
Configuration Register 1

Bit |Attr| Reset Value Description

31:8 |RO |0x0 reserved

[7:4] num_i-cache_lines Number of i-cache lines:
b0000 = 1 i-cache line
b0001 = 2 i-cache lines

7:4 RO 0X3 b0010 = 3 i-cache lines

bl1111 = 16 i-cache lines.

3 RO [0x0 reserved

The length of an i-cache line:
b000-b001 = reserved

b010 = 4 bytes

2:0 |RO |0x7 b011 = 8 bytes

b100 = 16 bytes

b101 = 32 bytes

b110-b111 = reserved

DMAC_CR2
Address: Operational Base + offset (0x0e08)
Configuration Register 2
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Bit |Attr| Reset Value Description

Provides the value of boot_addr[31:0] when the DMAC exited

31:0 [RO |0x00000000
from reset

DMAC_CR3
Address: Operational Base + offset (0x0e0c)
Configuration Register 3

Bit |Attr| Reset Value Description

Provides the security state of an event-interrupt resource:
31:0 |RO |0x00000000 |Bit [N] = 0 Assigns event<N> or irq[N] to the Secure state.
Bit [N] = 1 Assigns event<N> or irq[N] to the Non-secure state.

DMAC_CR4
Address: Operational Base + offset (0x0e10)
Configuration Register 4

Bit |Attr| Reset Value Description

Provides the security state of the peripheral request interfaces:
Bit [N] = 0 Assigns peripheral request interface N to the Secure
31:0 |[RO [0x00000006 |state.

Bit [N] = 1 Assigns peripheral request interface N to the Non-
secure state

DMAC_CRDn
Address: Operational Base + offset (0x0el14)
DMA Configuration Register

Bit |Attr| Reset Value Description
31:30({RO |0x0 reserved
The number of lines that the data buffer contains:
b000000000 = 1 line
29:20(RO |0x020 b000000001 = 2 lines
b111111111 = 1024 lines
The depth of the read queue:
b0000 = 1 line
19:16|RO |0x9 b0001 = 2 lines
b1111 = 16 lines.
15 RO [0x0 reserved
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Bit |Attr| Reset Value Description
Read issuing capability that programs the number of outstanding
read transactions:
b000 =1

14:12({RO |0x4 b001 = 2
bi11l1 =8
The depth of the write queue:
b0000 = 1 line
11:8 (RO |0x7 b0001 = 2 lines
b1111 = 16 lines.
7 RO (0xO0 reserved
Write issuing capability that programs the number of outstanding
write transactions:
b000 =1
6:4 |RO |0x3 b001 = 2
b11l1 =8
3 RO (0xO0 reserved
The data bus width of the AXI interface:
b000 = reserved
b001 = reserved
2:0 |RO |0x3 b010 = 32-bit
b011 = 64-bit
b100 = 128-bit
b101-b111 = reserved.
DMAC_WD

Address: Operational Base + offset (0x0e80)
DMA Watchdog Register

Bit

Attr

Reset Value

Description

31:1

RO

0x0

reserved

RW

0x0

Controls how the DMAC responds when it detects a lock-up
condition:

0 = the DMAC aborts all of the contributing DMA channels and
sets irg_abort HIGH

1 = the DMAC sets irq_abort HIGH.

8.5 Timing Diagram

Following picture shows the relationship between dma_req and dma_ack.
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Fig. 8-3 DMAC request and acknowledge timing

8.6 Interface Description

DMAC has the following tie-off signals. It can be configured by SGRF register. (Please refer
to the chapter to find how to configure)
Table 8-2 DMAC boot interface

Interface Reset Control source
value

boot_manager_ns 0x0 sgrf_dmacl_con5[15]
boot_irg_ns 0x0 sgrf_dmacl_con3[15:0]
boot_periph_ns 0x0 {sgrf_dmacl_con5[3:0],sgrf_dmacl_con4[15:0]}
grf_drtype_uart0_tx Ox1 sgrf_dmacl_con0[1:0]
grf_drtype_uart0_rx Ox1 sgrf_dmacl_con0[3:2]
grf_drtype_uartl_tx Ox1 sgrf_dmacl_con0[5:4]
grf_drtype_uartl_rx Ox1 sgrf_dmacl_con0[7:6]
grf_drtype_uart2_tx Ox1 sgrf_dmacl_con0[9:8]
grf_drtype_uart2_rx Ox1 sgrf_dmacl_con0[11:10]
grf_drtype_spi0_tx Ox1 sgrf_dmacl_con0[13:12]
grf_drtype_spiO_rx Ox1 sgrf_dmacl_con0[15:14]
grf_drtype_i2s0_8ch_tx Ox1 sgrf_dmacl_conl1[1:0]
grf_drtype_i2s0_8ch_rx 0Ox1 sgrf_dmacl_conl1[3:2]
grf_drtype_i2s1_8ch_tx Ox1 sgrf_dmacl_conl1[5:4]
grf_drtype_i2s1_8ch_rx Ox1 sgrf_dmacl_conl[7:6]
grf_drtype_i2s2_2ch_tx Ox1 sgrf_dmacl_conl1[9:8]
grf_drtype_i2s2_2ch_rx 0Ox1 sgrf_dmacl_conl1[11:10]
grf_drtype_spdif Ox1 sgrf_dmacl_con1[13:12]
grf_drtype_pwm Ox1 sgrf_dmacl_con1[15:14]
grf_drtype_pdm Ox1 sgrf_dmacl_con2[1:0]

boot_manager_ns

When the DMAC exits from reset, this signal controls the security state of the DMA
manager thread:

0 = assigns DMA manager to the Secure state

1 = assigns DMA manager to the Non-secure state.

boot_irg_ns

Controls the security state of an event-interrupt resource, when the DMAC exits from reset:
boot_irg_ns[x] is LOW

The DMAC assigns event<x> or irq[x] to the Secure state.

boot_irg_ns[x] is HIGH
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The DMAC assigns event<x> or irq[x] to the Non-secure state.
boot_periph_ns

Controls the security state of a peripheral request interface, when the DMAC exits from
reset:

boot_periph_ns[x] is LOW

The DMAC assigns peripheral request interface x to the Secure state.
boot_periph_ns[x] is HIGH

The DMAC assigns peripheral request interface x to the Non-secure state.
grf_drtype_<x>

The DMAC sets the state of the request_type flag:
grf_drtype_<x>[1:0]=b00: request_type<x> = Single.
grf_drtype_<x>[1:0]=b01: request_type<x> = Burst.

8.7 Application Notes

8.7.1 Using the APB slave interfaces

You must ensure that you use the appropriate APB interface, depending on the security
state in which the boot_manager_ns initializes the DMAC to operate. For example, if the
DMAC is in the secure state, you must issue the instruction using the secure APB interface,
otherwise the DMAC ignores the instruction. You can use the secure APB interface, or the
non-secure APB interface, to start or restart a DMA channel when the DMAC is in the Non-
secure state.

The necessary steps to start a DMA channel thread using the debug instruction registers as
following:

1. Create a program for the DMA channel.

2. Store the program in a region of system memory.

3. Poll the DBGSTATUS Register to ensure that debug is idle, that is, the dbgstatus bit is 0.
4. Write to the DBGINSTO Register and enter the:

® Instruction byte 0 encoding for DMAGO.

® Instruction byte 1 encoding for DMAGO.

® Debug thread bit to 0. This selects the DMA manager thread.

5. Write to the DBGINST1 Register with the DMAGO instruction byte [5:2] data, see Debug
Instruction-1 Register 0. You must set these four bytes to the address of the first
instruction in the program, that was written to system memory in step 2.

6. Writing zero to the DBGCMD Register. The DMAC starts the DMA channel thread and sets
the dbgstatus bit to 1.

8.7.2 Security usage

DMA manager thread is in the secure state

If the DNS bit is 0, the DMA manager thread operates in the secure state and it only
performs secure instruction fetches. When a DMA manager thread in the secure state
processes:

DMAGO

It uses the status of the ns bit, to set the security state of the DMA channel thread by
writing to the CNS bit for that channel.

DMAWFE
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It halts execution of the thread until the event occurs. When the event occurs, the DMAC
continues execution of the thread, irrespective of the security state of the corresponding
INS bit.

DMASEV

It sets the corresponding bit in the INT_EVENT_RIS Register, irrespective of the security
state of the corresponding INS bit.

DMA manager thread is in the Non-secure state

If the DNS bit is 1, the DMA manager thread operates in the Non-secure state, and it only
performs non-secure instruction fetches. When a DMA manager thread in the Non-secure
state processes:

DMAGO

The DMAC uses the status of the ns bit, to control if it starts a DMA channel

thread. If:

ns=0

The DMAC does not start a DMA channel thread and instead it:

1. Executes a NOP.

2. Sets the FSRD Register, see Fault Status DMA Manager

3. Sets the dmago_err bit in the FTRD Register, see Fault Type DMA Manager Register.

4. Moves the DMA manager to the Faulting state.

ns=1

The DMAC starts a DMA channel thread in the Non-secure state and programs the CNS bit
to be non-secure.

DMAWFE

The DMAC uses the status of the corresponding INS bit, in the CR3 Register, to control if it
waits for the event. If:

INS=0

The event is in the Secure state. The DMAC:

1. Executes a NOP.

2. Sets the FSRD Register, see Fault Status DMA Manager Register.

3. Sets the mgr_evnt_err bit in the FTRD Register, see Fault Type DMA Manager Register.
4. Moves the DMA manager to the Faulting state.

INS =1

The event is in the Non-secure state. The DMAC halts execution of the thread and waits for
the event to occur.

DMASEV

The DMAC uses the status of the corresponding INS bit, in the CR3Register, to control if it
creates the event-interrupt. If:

INS=0

The event-interrupt resource is in the secure state. The DMAC:

1. Executes a NOP.

2. Sets the FSRD Register, see Fault Status DMA Manager Register.

3. Sets the mgr_evnt_err bit in the FTRD Register, see Fault Type DMA Manager Register.
4. Moves the DMA manager to the Faulting state.

INS =1

The event-interrupt resource is in the Non-secure state. The DMAC creates the event-
interrupt.

DMA channel thread is in the secure state

Copyright 2017 @ FuZhou Rockchip Electronics Co., Ltd. 288



RK3328 TRM-Part1

When the CNS bit is 0, the DMA channel thread is programmed to operate in the Secure
state and it only performs secure instruction fetches.

When a DMA channel thread in the secure state processes the following instructions:
DMAWFE

The DMAC halts execution of the thread until the event occurs. When the event occurs, the
DMAC continues execution of the thread, irrespective of the security state of the
corresponding INS bit, in the CR3 Register.

DMASEV

The DMAC creates the event-interrupt, irrespective of the security state of the
corresponding INS bit, in the CR3 Register.

DMAWFP

The DMAC halts execution of the thread until the peripheral signals a DMA request. When
this occurs, the DMAC continues execution of the thread, irrespective of the security state
of the corresponding PNS bit, in the CR4 Register.

DMALDP, DMASTP

The DMAC sends a message to the peripheral to communicate that data transfer

is complete, irrespective of the security state of the corresponding PNS bit, in the CR4
Register.

DMAFLUSHP

The DMAC clears the state of the peripheral and sends a message to the peripheral to
resend its level status, irrespective of the security state of the corresponding PNS bit, in the
CR4 Register.

When a DMA channel thread is in the Secure state, it enables the DMAC to perform secure
and non-secure AXI accesses

DMA channel thread is in the Non-secure state

When the CNS bit is 1, the DMA channel thread is programmed to operate in the Non-
secure state and it only performs non-secure instruction fetches.

When a DMA channel thread in the Non-secure state processes the following instructions:
DMAWFE

The DMAC uses the status of the corresponding INS bit, in the CR3 Register, to control if it
waits for the event. If:

INS=0

The event is in the Secure state. The DMAC:

1. Executes a NOP.

2. Sets the appropriate bit in the FSRC Register that corresponds to the DMA channel
number. See Fault Status DMA Channel Register.

3. Sets the ch_evnt_err bit in the FTRn Register, see Fault Type DMA Channel Registers.

4. Moves the DMA channel to the Faulting completing state.

INS =1

The event is in the Non-secure state. The DMAC halts execution of the thread and waits for
the event to occur.

DMASEV

The DMAC uses the status of the corresponding INS bit, in the CR3 Register, to control if it
creates the event. If:

INS=0

The event-interrupt resource is in the Secure state. The DMAC:

1. Executes a NOP.
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2. Sets the appropriate bit in the FSRC Register that corresponds to the DMA channel
number. See Fault Status DMA Channel Register.

3. Sets the ch_evnt_err bit in the FTRn Register, see Fault Type DMA Channel Registers .
4. Moves the DMA channel to the Faulting completing state.

INS=1

The event-interrupt resource is in the Non-secure state. The DMAC creates the event-
interrupt.

DMAWFP

The DMAC uses the status of the corresponding PNS bit, in the CR4 Register, to control if it
waits for the peripheral to signal a request. If:

PNS =0

The peripheral is in the Secure state. The DMAC:

1. Executes a NOP.

2. Sets the appropriate bit in the FSRC Register that corresponds to the DMA channel
number. See Fault Status DMA Channel Register.

3. Sets the ch_periph_err bit in the FTRn Register, see Fault Type DMA Channel Registers.
4. Moves the DMA channel to the Faulting completing state.

PNS =1

The peripheral is in the Non-secure state. The DMAC halts execution of the thread and
waits for the peripheral to signal a request.

DMALDP, DMASTP

The DMAC uses the status of the corresponding PNS bit, in the CR4 Register, to control if it
sends an acknowledgement to the peripheral. If:

PNS =0

The peripheral is in the secure state. The DMAC:

1. Executes a NOP.

2. Sets the appropriate bit in the FSRC Register that corresponds to the DMA channel
number. See Fault Status DMA Channel Register.

3. Sets the ch_periph_err bit in the FTRn Register, see Fault Type DMA Channel Registers.
4. Moves the DMA channel to the Faulting completing state.

PNS =1

The peripheral is in the Non-secure state. The DMAC sends a message to the peripheral to
communicate when the data transfer is complete.

DMAFLUSHP

The DMAC uses the status of the corresponding PNS bit, in the CR4 Register, to control if it
sends a flush request to the peripheral. If:

PNS =0

The peripheral is in the secure state. The DMAC:

1. Executes a NOP.

2. Sets the appropriate bit in the FSRC Register that corresponds to the DMA channel
number. See Fault Status DMA Channel Register.

3. Sets the ch_periph_err bit in the FTRn Register, see Fault Type DMA Channel Registers.
4. Moves the DMA channel to the Faulting completing state.

PNS =1

The peripheral is in the Non-secure state. The DMAC clears the state of the peripheral and
sends a message to the peripheral to resend its level status.
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When a DMA channel thread is in the Non-secure state, and a DMAMOV CCR instruction
attempts to program the channel to perform a secure AXI transaction, the DMAC:

1. Executes a DMANOP.

2. Sets the appropriate bit in the FSRC Register that corresponds to the DMA channel
number. See Fault Status DMA Channel Register.

3. Sets the ch_rdwr_err bit in the FTRn Register, see Fault Type DMA Channel Registers.
4. Moves the DMA channel thread to the Faulting completing state.

8.7.3 Programming restrictions

Fixed unaligned bursts

The DMAC does not support fixed unaligned bursts. If you program the following conditions,

the DMAC treats this as a programming error:

Unaligned read

® src_inc field is 0 in the CCRn Register

® the SARnN Register contains an address that is not aligned to the size of data that the
src_burst_size field contain

Unaligned write

® dst_inc field is 0 in the CCRn Register

® the DARN Register contains an address that is not aligned to the size of data that the
dst_burst_size field contains

Endian swap size restrictions

If you program the endian_swap_size field in the CCRn Register, to enable a DMA channel

to perform an endian swap then you must set the corresponding SARn Register and the

corresponding DARN Register to contain an address that is aligned to the value that the

endian_swap_size field contains.

Updating DMA channel control registers during a DMA cycle restrictions

Prior to the DMAC executing a sequence of DMALD and DMAST instructions, the values you

program in to the CCRn Register, SARn Register, and DARn Register control the data byte

lane manipulation that the DMAC performs when it transfers the data from the source

address to the destination address. You'd better not update these registers during a DMA

cycle.

Resource sharing between DMA channels

DMA channel programs share the MFIFO data storage resource. You must not start a set of

concurrently running DMA channel programs with a resource requirement that exceeds the

configured size of the MFIFO. If you exceed this limit then the DMAC might lock up and

generate a Watchdog abort.

8.7.4 Unaligned transfers may be corrupted

For a configuration with more than one channel, if any of channels 1 to 7 is performing
transfers between certain types of misaligned source and destination addresses, then the
output data may be corrupted by the action of channel 0.

Data corruption might occur if all of the following are true:

1. Two beats of AXI read data are received for one of channels 1 to 7.

2. Source and destination address alignments mean that each read data beat is

splited across two lines in the data buffer (see Splitting data, below).

3. There is one idle cycle between the two read data beats.

4. Channel 0 performs an operation that updates channel control information during this
idle cycle (see Updates to channel control information, below)
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Splitting data

Depending upon the programmed values for the DMA transfer, one beat of read data from

the AXI interface need to be splited across two lines in the internal data buffer. This occurs

when the read data beat contains data bytes which will be written to addresses that wrap

around at the AXI interface data width, so that these bytes could not be transferred by a

single AXI write data beat of the full interface width.

Most applications of DMA-330 do not split data in this way, so are NOT vulnerable to data

corruption from this defect.

The following cases are NOT vulnerable to data corruption because they do not split data:

® Byte lane offset between source and destination addresses is 0 when source and
destination addresses have the same byte lane alignment, the offset is 0 and a wrap
operation that splits data cannot occur.

® Byte lane offset between source and destination addresses is a multiple of source size

Table 8-3 Source size in CCRn

Source size in CCRn Allowed offset between SARn and DARN
SS8 any offset allowed.
SS16 0,2,4,6,8,10,12,14
SS32 0,4,8,12
SS64 0,8

8.7.5 Interrupt shares between channel

As the DMAC does not record which channel (or list of channels) have asserted an
interrupt. So it will depend on your program and whether any of the visible information for
that program can be used to determine progress, and help identify the interrupt source.
There are 4 likely information sources that can be used to determine the progress made by
a program:

- Program counter (PC)

- Source address

- Destination address

- Loop counters (LC)

For example, a program might emit an interrupt each time that it iterates around a loop. In
this case, the interrupt service routine (ISR) would need to store the loop value of each
channel when it is called, and then compare against the new value when it is next called. A
change in value would indicate that the program has progressed.

The ISR must be carefully written to ensure that no interrupts are lost. The sequence of
operations is as follows:

1. Disable interrupts

2. Immediately clear the interrupt in DMA-330

3. Check the relevant registers for both channels to determine which must be serviced

4. Take appropriate action for the channels

5. Re-enable interrupts and exit ISR

8.7.6 Instruction sets
Table 8-4 DMAC Instruction sets

Mnemonic Instruction Thread usage
DMAADDH Add Halfword C
DMAEND End M/C
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DMAFLUSHP Flush and notify Peripheral C
DMAGO Go M
DMAKILL Kill C
DMALD Load C
DMALDP Load Peripheral C
DMALP Loop C
DMALPEND Loop End C
DMALPFE Loop Forever C
DMAMOV Move C
DMANOP No operation M/C
DMARMB Read Memory Barrier C
DMASEV Send Event M/C
DMAST Store C
DMASTP Store and notify Peripheral C
DMASTZ Store Zero C
DMAWFE Wait For Event M M/C
DMAWFP Wait For Peripheral C
DMAWMB Write Memory Barrier C
DMAADNH Add Negative Halfword C

Notes: Thread usage: C=DMA channel, M=DMA manager

8.7.7 Assembler directives

In this document, only DMMADNH instruction is took as an example to show the way the
instruction assembled. For the other instructions, please refer to pl330_trm.pdf.
DMAADNH
Add Negative Halfword adds an immediate negative 16-bit value to the SARn Register or
DARnN Register, for the DMA channel thread. This enables the DMAC to support 2D DMA
operations, or reading or writing an area of memory in a different order to naturally
incrementing addresses. See Source Address Registers and Destination Address Registers.
The immediate unsigned 16-bit value is one-extended to 32 bits, to create a value that is
the two’s complement representation of a negative number between -65536 and -1, before
the DMAC adds it to the address using 32-bit addition. The DMAC discards the carry bit so
that addresses wrap from OxFFFFFFFF to 0x00000000. The net effect is to subtract between
65536 and 1 from the current value in the Source or Destination Address Register.
Following table shows the instruction encoding.
Table 8-5 DMAC instruction encoding
| Imm[15:8] | Imm([7:0] lo[1]of1|1]1]ra]0]

Assembler syntax
DMAADNH <address_register>, <16-bit immediate>
where:
<address_register>
Selects the address register to use. It must be either:
SAR
SARN Register and sets ra to 0.
DAR
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DARN Register and sets ra to 1.

<16-bit immediate>

The immediate value to be added to the <address_register>.
You should specify the 16-bit immediate as the number that is to be represented in the
instruction encoding. For example, DMAADNH DAR, OxFFFO causes the value OxFFFFFFFO to
be added to the current value of the Destination Address Register, effectively subtracting 16
from the DAR.
You can only use this instruction in a DMA channel thread.
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Chapter 9 Temperature Sensor ADC (TSADC)

9.1 Overview

TS-ADC Controller module supports user-defined mode and automatic mode. User-defined
mode refers, TSADC all the control signals entirely by software writing to register for direct
control. Automatic mode refers to the module automatically poll TSADC output, and the
results were checked. If you find that the temperature High in a period of time, an interrupt
is generated to the processor down-measures taken; if the temperature over a period of
time High, the resulting TSHUT gave CRU module, let it reset the entire chip, or via GPIO
give PMIC.

TS-ADC Controller supports the following features:

® Support User-Defined Mode and Automatic Mode

® In User-Defined Mode, start_of conversion can be controlled completely by software,
and also can be generated by hardware.

In Automatic Mode, the temperature of alarm(high/low temperature) interrupt can be
configurable

In Automatic Mode, the temperature of system reset can be configurable

Support to 1 channel TS-ADC, the temperature criteria can be configurable

In Automatic Mode, the time interval of temperature detection can be configurable

In Automatic Mode, when detecting a high temperature, the time interval of
temperature detection can be configurable

® High temperature denounce can be configurable

® -40~125°C temperature range and 5°C temperature resolution

® 10-bit SARADC up to 50KS/s sampling rate

9.2 Block Diagram

TS-ADC controller comprises with:
® APB Interface
® TS-ADC control logic

TSADC_CON
/ 1\ /h
¢ > TSADC APB (
\ ; controll register \F
TSADC BUS R/W APB BUS

Fig. 9-1 TS-ADC Controller Block Diagram
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9.3 Function Description

9.3.1 APB Interface

There is an APB Slave interface in TS-ADC Controller, which is used to configure the TS-ADC
Controller registers and look up the temperature from the temperature sensor.

9.3.2 TS-ADC Controller
This block is exploited to realize binary search algorithm, storing the intermediate result and
generate control signal for analog block. This block compares the analog input with the
voltage generated from D/A Converter, and output the comparison result to SAR and Control
Logic Block for binary search. Three level amplifiers are employed in this comparator to

provide enough gain.

9.4 Register description

9.4.1 Registers Summary

R
Name Offset |Size eset Description
Value
TSADC_USER_CON 0x0000 |W  |0x00000200 | € control register of A/D
Converter.
TSADC_AUTO_CON 0x0004 W |0x00000000 [TSADC auto mode control register
TSADC_INT_EN 0x0008 |W |0x00000000
TSADC_INT_PD 0x000c  |W |0x00000000
TSADC_DATAO 0x0020 |W |0x00000000 | 'S register contains the data
after A/D Conversion.
TSADC_DATA1 0x0024 |W |0x00000000 | 'S register contains the data
after A/D Conversion.
TSADC_COMPO_INT 0x0030 |W |0x00000000 | SAPC high temperature level for
source O
TSADC_COMP1_INT 0x0034 |W  |0x00000000 | >APC high temperature level for
source 1
TSADC_COMPO_SHUT  |0x0040 |w  |ox00000000 | >APC Nigh temperature level for
source O
TSADC_COMPL SHUT  |0x0044 |w |ox00000000 | /PG Nigh temperature level for
source 1
TSADC_HIGHT_INT_DEBO
UNCE - - 0x0060 W |0x00000003 |high temperature debounce
TSADC_HIGHT _TSHUT_D .
EBOUNCE 0x0064 W |0x00000003 [high temperature debounce
TSADC_AUTO_PERIOD 0x0068 W |[0x00010000 [TSADC auto access period
TSADC_AUTO_PERIOD_H 0x006¢ W 10x00010000 TSADC auto a_lcce.ss period when
T temperature is high
TSADC_COMPO_LOW_INT |0x0080 |W |0x00000000 | >APC low temperature level for
source 0
TSADC | level f
TSADC_COMP1_LOW_INT |0x0084 |W |0x00000000 | >/ D¢ low temperature level for

source 1

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access
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9.4.2 Detail Register Description
TSADC_USER_CON

Address: Operational Base + offset (0x0000)
The control register of A/D Converter.

Bit |Attr| Reset Value Description

31:13|RO |0x0 reserved
adc_status
ADC status (EOC)

12 RO |Ox0 0: ADC stop
1: Conversion in progress

11:6 |RW |0x08 Inter_pd_soc .
interleave between power down and start of conversion
start
When software write 1 to this bit , start_of conversion will be

5 RW (0xO0 assert.

This bit will be cleared after TSADC access finishing.
When TSADC_USER_CONJ[4] = 1'b1 take effect.

start_mode

start mode.

0: tsadc controller will asert start_of conversion after
"inter_pd_soc" cycles.

1: the start_of _conversion will be controlled by
TSADC_USER_CON[5].

4 RW [0x0

adc_power_ctrl

ADC power down control bit
0: ADC power down

1: ADC power up and reset

3 RW [0x0

adc_input_src_sel

ADC input source selection(CH_SEL[2:0]).
2:0 |RW |0x0 000 : Input source 0 (SARADC_AIN[O0])
001 : Input source 1 (SARADC_AIN[1])
Others : Reserved

TSADC_AUTO_CON
Address: Operational Base + offset (0x0004)
TSADC auto mode control register

Bit |Attr| Reset Value Description

31:26|RO |0x0 reserved

last_tshut_2cru

last_tshut_2cru for cru first/second reset

TSHUT status.

This bit will set to 1 when tshut is valid, and only be cleared when
application write 1 to it.

This bit will not be cleared by system reset.

25 RW |0x0
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Bit

Attr

Reset Value

Description

24

RW

0x0

last_tshut_2gpio

last_tshut_2gpio for hardware reset

TSHUT status.

This bit will set to 1 when tshut is valid, and only be cleared when
application write 1 to it.

This bit will not be cleared by system reset.

23:18

RO

0x0

reserved

17

RO

0x0

sample_dly_sel
0: AUTO_PERIOD is used
1: AUTO_PERIOD_HT is used

16

RO

0x0

auto_status
0: auto mode stop;
1: auto mode in progress.

15:14

RO

0x0

reserved

13

RW

0x0

srcl It _en
0: do not care low temperature of source 0
1: enable the low temperature monitor of source 0

12

RW

0x0

srcO_It_en
0: do not care low temperature of source 0
1: enable the low temperature monitor of source 0

11:9

RO

0x0

reserved

RW

0x0

tshut_prolarity
0: low active
1: high active

7:6

RO

0x0

reserved

RW

0x0

srcl_en
0: do not care the temperature of source 1
1: if the temperature of source 0 is too high , TSHUT will be valid

RW

0x0

src0_en
0: do not care the temperature of source 0
1: if the temperature of source 0 is too high , TSHUT will be valid

3:2

RO

0x0

reserved

RW

0x0

tsadc_q_sel

temperature coefficient

1'b0:use tsadc_q as output(positive temperature coefficient)
1'b1:use(1024 - tsadc_q) as output (negative temperature
coefficient)

RK3328 is negative temprature coefficient, so please set this bit
as 1'bl

RW

0x0

auto_en
0: TSADC controller works at user-define mode
1: TSADC controller works at auto mode

TSADC_INT_EN
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Address: Operational Base + offset (0x0008)

Bit

Attr

Reset Value

Description

31:17

RO

0x0

reserved

16

RW

0x0

eoc_int_en

eoc_Interrupt enable.

eoc_interrupt enable in user defined mode
0: disable

1: enable

15:14

RO

0x0

reserved

13

RW

0x0

It_inten_srcil

low temperature interrupt enable for srcl
0: disable

1: enable

12

RW

0x0

It_inten_srcO

low temperature interrupt enable for srcO
0: disable

1: enable

11:10

RO

0x0

reserved

RW

0x0

tshut_2cru_en_srcl

0: TSHUT output to cru disabled. TSHUT output will always keep
low .

1: TSHUT output works.

RW

0x0

tshut_2cru_en_srcO

0: TSHUT output to cru disabled. TSHUT output will always keep
low .

1: TSHUT output works.

7:6

RO

0x0

reserved

RW

0x0

tshut_2gpio_en_srcl

0: TSHUT output to gpio disabled. TSHUT output will always
keep low .

1: TSHUT output works.

RW

0x0

tshut_2gpio_en_src0

0: TSHUT output to gpio disabled. TSHUT output will always
keep low .

1: TSHUT output works.

3:2

RO

0x0

reserved

RW

0x0

ht_inten_srcl

high temperature interrupt enable for srcl
0: disable

1: enable

RW

0x0

ht_inten_srcO

high temperature interrupt enable for srcO
0: disable

1: enable
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TSADC_INT_PD
Address: Operational Base + offset (0x000c)

Bit |Attr| Reset Value Description
31:17|RO |0x0 reserved
eoc_int_pd
Interrupt status.
16 RW 10x0