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Rockchip RK3568

Rockchip RK3568

Overview

RK3568 page:

¢ Quad-core Cortex-A55 up to 2.0GHz
Mali-G52 GPU

4KP60 H.265/H.264/VP9 video decoder
1080P60 H.264/H.265 video encoder
8M ISP with HDR

1x8ch 125/TDM, 1x8ch PDM, 2x2ch 125
USB3.0 x2/SATA3.0 x3/PCIE2.1/QSGMII
PCIE3.0 1x2Lanes/2x1Lane

Struct

RK3568

Clock & Reset

LPDDR4/LPDDR4X/DDR4/DDR3/DDR3L/LPDDR3, ECC

Dual dislplay, LVDS/MIPI-DSI/RGB/eDp/RGB/HDMI2.0/T-CON

PCle3.0 1x2/2x1 Lane

wDT
PLL x9
Timer x6

32KB L1 I-Cache

Cortex-A55 Quad-Core

PCle2.1 x1/SATA3.0 x3
/USB3 HOST x1/USB3
OTG x1/QSGMII x1,

32KB L1 I-Cache Share 3 Serdes Lanes

T 32KB L1 D-Cache with ECC

32KB L1 D-Cache with ECC

USB2.0 HOSTx2

PMU
Crypto

NOEN/FPU/Crypto

32KB L1 I-Cache

NOEN/FPU/Crypio

32KB L1 I-Cache

Interrupt Controller
DMAC x2
SARADC x8

32KB L1 D-Cache with ECC

32KB L1 D-Cache with ECC

125/TDM(8ch ) x2, one
for HDMI

125/PCM(2ch ) x2

NOEN/FPU/Crypto

NOEN/FPU/Crypbb

512KB L3-Cache with ECC

PDM(8ch)

SPDIF(8ch)

Audio PWM

Multi-Media Interface

vopP
(Three display panel contrd
s

2048x1 s
1520x1080@6€0fp s)
HDMI2.0a
eDP1.3

LVDS/MIPI-DSI_TX
4Lane, Dual Channel

Parallel RGB Inter face
E-Ink Interface
16bits Camera I/F
MIPI-CSI_RX 4 Lane

5D3.0/MMC4.51

GPU Mali-G52-2EE
2D Graphics Engine

Nor Flash /Async SR AM

SDR/DDR/LBA Nand Flash

328it DDR Controller
(DDR3/DOR 3L/DDR4 with E0C)
(LFDDR 3/LFDOR 4 LFDCR 4X)

Digital Acodec

VAD

1S07816

UART x10

SPI x4

SDIO 3.0

Ethernet GMAC x2
(10/100/1000M)

I2C x6

CAN x3

PWHM x16

GPIO x152

Embedded Memory
SRAM (64KB)
ROM (32KB)

OTP(8K bit)
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Thermal

e Commercial device RK3568:

o Absolute Ratings:
= Storage Temperature - Tstg -40...125 °C
= Max Conjunction Temperature - Tj 125 °C

o Recommended Operating Condition:
= Ambient Operating Temperature T, 0...80 °C

o Package Thermal Characteristics:
» The testing PCB is 4 layers, 114.3mmx101.6mm, 1.6mm thickness, Ambient

temperature is 25°C.
= Junction-to-ambient thermal resistance [JJ[J 15.925 (°C/[)
= Junction-to-board thermal resistance [JJJ 10.813 (°C/0)
* Junction-to-case thermal resistance [ 0.487 (°C/[J)
e Industrial device RK3568}):

o Absolute Ratings:
= Storage Temperature - Tstg -40...125 °C
= Max Conjunction Temperature - Tj 125 °C

o Recommended Operating Condition:
= Ambient Operating Temperature T, -40...85 °C

o Package Thermal Characteristics:
» The testing PCB is 4 layers, 114.3mmx101.6mm, 1.6mm thickness, Ambient

temperature is 25°C.

= Junction-to-ambient thermal resistance [J{J[] 15.5 (°C/[])
= Junction-to-board thermal resistance [0 11.3 (°C/)
= Junction-to-case thermal resistance [ 2.43 (°C/[)

Docs

link ext description version|date lang

Y10 pgenathb C
xlsx |Hencnonb3syembiMmn|V1.0 2020.12.18|CN
BbIBOAAMU

[OnnHbI
RK3568_Package PinLength V1.0 20200917_EN.xIsx|xIsx [mpoBOoAHWKOB B V1.0 2020.09.17|EN
Kopnyce table

RK3568_PinOut_V1.0 20201230 EN.xIsx xlsx [RK3568 PinOut V1.0 2020.12.30|EN
RK3568 _PinOut V1.1 20210202.xIsx xlsx [RK3568 Pinout V1.1 2021.02.02
Rockchip RK3568 Datasheet V1.0-20201210.pdf pdf |RK3568 Datasheet |V1.0 2020.12.10
Rockchip RK3568 Datasheet V1.2-20210601.pdf pdf [RK3568 Datasheet [V1.2 2021.06.01
RK3568 TRM Part

RK3568_Methods for Processing Unused
Pins_V10_20201218_CN.xlsx

Rockchip RK3568 TRM Partl V1.1-20210301.pdf pdf 1 V1.1l 2021.03.01
Rockchip RK3568 TRM Part2 V1.1-2021030Lpdf  [pdf |5 >>°8 TRMPA lyy 1 19021.03.00
Cxema ref design
RK3568 AloT REF SCH V10 20210204.DSN DSN 4107 (ORCAD) V1.0  |2021.02.04
RK3568_AloT REF_SCH_V10 20210204.pdf pdf (XeMarefdesion iy 5 15021.02.04
AloT (pdf)
Cxema ref design
RK3568_AIOT REF SCH V10 20210204-162.05N  |pSN|AIOT (ORCAD) - s 4 15621.02.04
- - =TT HenoHATHO YyeM
OT/INYatloLWanacs
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PCB routing

RockChip ref design: 0.035u\0.082 prepreg Dk4.5

impedance w s Impedance/Comment
SE?|3.5 mil ??? Ohm|BGA breakout
SE?| 4 mil ??? Ohm|LPDDR4, RGMII, EMMC
SE?| 6 mil 7?77 Ohm|XTAL

DIFF1007?(3.8 mil/6mil ??? Ohm|LPDDR4, CSI, DSI, eDP, MDI, HDMI
DIFF857?|4.7 mil|4mil 7?? Ohm|PCle 3.0
DIFF90?| 4 mil/4mil 777 Ohm|SATA, USB3 SS, USB2

0201 - 0.25%x0.3x0.3

Boot

Support system boot from the following device:

e Serial Nor Flash, 1bit or 4bits data width(device layout in FSPI IO)
e Serial Nand Flash, 1bit data width(device layout in FSPI |0)

¢ Asynchronous Flash Interface, 8bits data width

e eMMC Interface, 8bits data width

e SDMMC Card, 4bits data width

e Support system code download by USB OTG
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CPU get first instruction from
address OxFFFFO000,
romcode start to run

Check ID BLOCK from
external SPI Nor Flash

1D BLOCK correct?

No

e

Check 1D BLOCK from
external SPI Nand Flash

ID BLOCK correct?

Yes

No

e

Check ID BLOCK from
external Nand Flash

Y A

1.Read SDRAM initialization image code to SYSTEM_SRAM
2.Run boot code to do DDR initialization
3.Transfer boot code to DDR

4.Run boot code

A A A

1D BLOCK correct?

No

&
»

Check ID BLOCK from
external eMMC Flash

ID BLOCK correct? fes

No

g

Check 1D BLOCK from
external SDMMC card

1D BLOCK correct? Yes

No

iC

Initialize USB port

A

1.Wait request for download DDR image code
2.Download DDR image code to SYSTEM_SRAM
3.Run DDR image code

4. Wait request for download |cader image code
5.Download loader image code to DDR

6.Run loader image

0s,
Boot or download end

Fig. 1-1RK3568Boot Procedure Flow

https://roc-rk3328-cc.readthedocs.io/en/latest/flash_emmc.html
https://wiki.t-firefly.com/en/ROC-RK3568-PC/01-bootmode.html
EcTb 2 pexuma pgna 3anucn eMMC - RockChip USB mode n Maskrom USB mode:

e RockChip USB mode
o paboTaeT, ecnn paboTaeT bootloader n SARADCO == 0 ?777?
e Maskrom USB mode.
o paboTaeT, ecnun Hu4ero He paboTtaeT, n DO (nnm Clock) bootmedia 3akopoyeH Ha
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For eMMC or Nand Flash:
If eMMC DO/FLASH DO=0V at after power on and reset,
then system will enter into Maskrom mode.

For SPI Flash:
If FSPI CLK=0V at after power on and reset,
then system will enter into Maskrom mode.

If SARADC VINO=0V

at after power on and reset,
then system will
enter into loader mode.

http://opensource.rock-chips.com/wiki_Boot _option#Boot_flow
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