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Preface

Overview

This document mainly introduces the key points of hardware design for PX30, aiming at
helping customers to shorten product design period, improve stability and reduce bugs.
Please follow this guide strictly for the hardware design, and use the relative core board
released by RK. If need to change in special cases, please get confirmation from RK engineer

first.

Chipset model

The chipset model described in this document is PX30

Relevant product versions are shown as below:

Product Name

Product Version

PX30 MINI EVB

Applicable object

This document is mainly suitable for the following engineers:

1. Hardware development & PCB layout engineers

°

°

® 2. Field application engineers
°

3. Test engineers
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Acronym

Acronyms used in the document are as below:

DDR Double Data Rate KU 5[] 20 Bl s B LAF A 2

eMMC Embedded Multi Media Card PR A Z AR R

HDMI High Definition Multimedia Interface B E 2 AR O

12C Inter-Integrated Circuit AR i (P 2 = ATl TR 28)
JTAG Joint Test Action Group %Eg&;ﬁg?ﬁéiilﬁgﬁg;%%
LDO Low Drop Out Linear Regulator R ZE RS R 2

LVDS Low-Voltage Differential Signaling KB EEMES

MAC Media Access Control DAK IR A4 N5 o) o

MIPI Mobile Industry Processor Interface B b 28 0

PMIC Power Management IC N/ R=S NN

PMU Power Management Unit FHL Y5 L BT

RK Rockchip Electronics Co., Ltd. i O L T B A A PR 7

SD Card Secure Digital Memory Card ZEHILR

SDI0 Secure Digital Input and Output Card | Z&HFHMAHHF

SDMMC Secure Digital Multi Media Card BT 2 B

SPI Serial Peripheral Interface AT AN E

TF Card Micro SD Card(Trans—flash Card) ANE LR

USB Universal Serial Bus I ST SR
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Chapter 1 Brief Introduction

1.1 Overview

PX30 is a high-performance Quad-core application processor designed for personal mobile
internet device and other digital multimedia applications, such as tablet, smart audio
display products.

PX30 embeds many powerful hardware engines, provides excellent performance for high—end
application, supports almost full-format H. 264 decoder by 1080p@60fps, H.265 decoder by
1080p@60fps, H.264 encoder by 1080p@30fps, and high—quality JPEG encoder/decoder.

Embedded 3D GPU makes PX30 completely compatible with OpenGL ES 1.1/2.0/3.2, DirectX1l.1,
OpenCL 2.0 and Vulkan 1.0. Special MMU 2D hardware decoder will maximize display performance
and provide smooth operation experience.

PX30 supports various types of DDR memory interfaces such as
DDR3/DDR3L/DDR4/LPDDR2,/LPDDR3

1.2 Block Diagram

PX30

Clock & Reset

PMU USB OTG 2.0

PLLx4 USB HOST 2.0

2 - 125/TDM(8ch)

Non-Secure Timerx6

125/PCM(2ch)x2

Secure Timerx2

PDM(8ch)

PWMx8

i = Graphks En.h‘
Interrupt Controller
JPEG Decoder JPEG Encoder
DMAC

UARTx6

1080p Video Encoder 1080p Video Decoder

8MP ISP
LCD Controller 0

(1920x1080
Scale Down/Up)

LCD Controller 1
(1920x1080)

B
Parallel RGB Interface
Nor Flash /Async SRAM
SRAM (16KB+8KB)
SDR/DDR/LBA Nand ROM (32KB)

12bits CCIR/Camera I/F $D3.0/MMC4.51 pistrs
[ WRCHa e 3281 DOR Controller oP(aK it
(DDR4-1600/DOR3-1600/DDR3L-1600)

(LPDDR3-1600/LPDDR2-1066)

Figure 1-1 PX30 block diagram
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1.3 Application block diagram

1.3.1 Demo application block diagram

@ RGE LCD
)‘ MIPI CAMERA

r-/

..... WIFI/BT
Q CIF CAMERA
_________ M RTLB201F
multiplex
1.0V/1.2V/1.8V......

USB OTG [ﬂq—p
USB HOST [ﬂ Gl

KEYBOARD

TP/SENSOR | \bJ e e o

\ Battery
&g—0—

Audio @ —

RK809 iy

Ethernet

Figure 1-2 PX30 Demo application block diagram

The above is the application block diagram of PX30. For more details, please refer to

the reference design schematic released by RK.

12
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2 Package and Pin

2.1 Package

2.1.1 Information

PX30 encapsulation information is shown in table 2-1.

Table 2-1
PX30 Package information
1 RoH Pack
Order.ab ¢ ol Package ackage Device special feature
Device Status Qty
PX30 RoHS Bga418 1190 Quad—core ARM Cortex A35 CPU

2.1.2 Mark definition

PX30 surface printing logo is shown as Picture 2-1:

l

Rockchip ——

PX30

ABCKMXXXX DEFG

The first pin

Rockchip : Brand Name

REXXXX : Chip Name

ABC

DEFG

: Subcontractor Code
HHMKXH = Die Lot NO #

: Date Code

Figure 2-1 PX30 Mark definition

2.1.3 Package Dimension

PIN T CD?N[R\

Faaa|B
=
= El
1 23 4567 8% 01213124153 1617181932021
)
: E\;
-|  LASER MARK
. PIN 1 LD,
%
v e N 8]
[
=
=
W
W
a8

-] [

F 3
|

aaa| A

2D

Figure 2-2 PX30 Package dimension 1
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DETAIL A

// cec|C

SEATING PLAME

—AZ *

ladd|C C
418

DETAIL A(2:1)

Figure 2-4 PX30 package dimension 3
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SYMBOL MILLIMETER
MM MNOM MK

A - 1.17 1.25
A1 0.16 | 021 | 0.26
n2 | 0.91 0.96 | 1.0
A3 0.70 BASIC
c 0.22 | 026 | 0.30
o 13.80 14.00 14.10
D1 13.00 BASIC
E 15.90 14.00 14,10

E1 13.00 BASIC

€ 0.65 BASIC

b 0.25 0.50 .35
L 0.35 REF

aaaq 0.5

CCo 0135

ddd 0.10

eee 012

Ff 0.08

Figure 2-5 PX30 package dimension 4

A Note

Baseline C is defined by the spherical coronal of the solder ball.
Size b is measured according to the maximum diameter of the solder ball, parallel to baseline C.
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2.2 GPIO type introduction

2.2.1 GPIO type
For PX30, GPIO type is 1.8V/3.3V, which can configure 1.8V and 3.3V voltage.

2.2.2 GPIO driver capacity

For PX30, GPIO provides 4 level driver strengths, which are 2mA, 4mA, 8mA and 12mA.
The default driver strength is different for different GPIO type. Please refer to the datasheet

to change the confirgure.

2.2.3 GPIO power

GPIO power pins are described as below:
Table 2-2 PX30 GPIO

power pin description

power
domain GPIO type Pin name description
PMUIO VDD 1VO | 1.0V logic power for this GPIO domain (group)

PMUTOL 1. 8V/3. 3V PMUIO1 1.8V or 3.3V I0 supply for this GPIO domain (group)
PMUIO2 1.8V/3.3V PMUIO2 1.8V or 3.3V 10 supply for this GPIO domain (group)
VCCIO1 1.8V/3. 3V VCCIO1 1.8V or 3.3V 10 supply for this GPIO domain (group)
VCCIO2 1.8V/3. 3V VCCIO2 1.8V or 3.3V 10 supply for this GPIO domain (group)
VCCIO03 1.8V/3. 3V VCCIO03 1.8V or 3.3V I0 supply for this GPIO domain (group)
VCCI04 1.8V/3. 3V VCCI04 1.8V or 3.3V I0 supply for this GPIO domain (group)
VCCIO05 1.8V/3. 3V VCCIO05 1.8V or 3.3V I0 supply for this GPIO domain (group)
VCCI06 1.8V/3.3V VCCI06 1.8V or 3.3V 10 supply for this GPIO domain (group)

2.2.4 GPIO MO ML

The suffix of M1 and MO in the pin name indicates that the signal is drawn to two
different PIN pins and can not be used at the same time.

16
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3 Schematic design suggestion

3.1 minimum system design

3.1.1 clock circuit

PX30 system clock consists of the chipset internal oscillator circuit and the external
24MHz crystal, shown as picture 3-1.

'
\ Uz20
0S¢ N OSC_24M_IN
C11011 || 2 22pF _ | 1 R1100. 2  0sc ouT U21
C0402 | [COG 50V ||| 3R OSC_24M_OUT
R0402
1 4 5%
A GND VDD 1V0 N18
2 3 YOG 1VE wmia | PLL_AVDD_1V0
71100 | GND X2 PLL_AVDD 1V8
N1T
AMHz CRY;_aﬁEU{;{QRSUmRSD AVSS
C1102 || coa4oz
— 22pF CO0G a0V —— PHa0

Figure 3-1 PX30 crystal connection method and component parameter

A F = Note

Need to choose the capacitor C1101, C1102 according to the crystal actual loading capacitance value.
22pF is just a sample, not the universal value.

Besides, the system clock can be provided by external active crystal oscillator, input
through XIN OSC pin, the clock parameter is shown as Table 3-1:
Table 3-1 PX30 24MHz clock requirement

standard description
parameter min ‘ max unit
frequency 24. 000000 MHz
frequency +/-20 ppm Frequency tolerance
tolerance
working temp. =20 70 C
ESR / 40 Ohm

PX30 will switch the internal clock source to external 32.768KHz clock while in standby,
in order to reduce the system power consumption by reducing the system clock frequency. The
signal can be obtained from PMIC or external RTC clock sea#eecircuitl_shown as picture 3-2.

R T T N Y N v W FE T =
CLKIO_32K/GPIO0_C4_z i £20 SSCLKOUT 32K

Figure 3-2 PX30 clock input in standby

The external 32.768KHz RTC clock parameter is shown as table 3-2:

17



Rackchip iswsT V11

Table 3-2 PX30 32. 768KHz clock requirement

parameter standard description
min l max unit
frequency 32. 768000 kHz
frequency +/-30 ppm Frequency tolerance
tolerance
working temp. -20 l 70 C
duty ratio 50 %

3.1.2 reset circuit

PX30 internally integrates POR(power on reset) circuit, which is effective for low level.
Capacitor C1100 is used to eliminate jitter. Please put it close to PX30 in layout. The
shortest reset time to ensure the chipset working stably and normally is 100 cycles 24MHz

main clock period, that is 4us at least

,||| C1100 2 || 1 100nF U1000I
| C0402 | [ X5R 6.3V
RESET > W19 | npor
W20
1l TEST

Figure 3-3 PX30 reset input

3.1.3 system bootup sequence

PX30 system bootup sequence priority from high to low is as below:

Nand FLASH

eMMC FLASH

SFC/SPI FLASH

SDMMC CARD

USB 0TG

So please remember for the product design, DO NOT connect the external memory device to
the interface with higher priority than file system interface before the system bootup,
or it will affect the system normal bootup.

3.1.4 system initialization config signal

PX30 has two important signals, 10 voltage of VCCIO6(FLASH) power domain and JTAG/SDMMC
reused function control pin. They need to be configed by hardware before power on.

PX30 VCCIO6 power domain’ s I0 voltage mode needs to be configed as it belongs to FLASH
power domain. It will be used during system bootup, so must specify default voltage mode
through hardware config during system bootup instead of adjusting through register
operation. The config is shown as table 3-3.

In order to reduce I0 number, PX30 reuses JTAG function and SDMMC function. Need to
switch the output through the pin. The config is shown as table 3-3:

Table 3-3 PX30 system initialization config signal description

Internal
pull

description
up/down b

signal name pin

FLASH(VCCIO06) power  domain driver  strength
choice, only effective when power on:

pull up 1: 10 voltage mode is 1.8V,

0: I0 voltage mode is 3.3V(default);

FLASH VOLSEL R19

SDMMCO_DET AA20

pull up JTAG pin reuse choice control sig

18
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0: rognized as sd inserted, SDMMC/JATG/UART pin
reused as SDMMC output;

1: recognized as sd card not inserted,
SDMMC/JATG/UART  pin  reused as JTAG/UART
output (default) ;

3.1.5 JTAG debug circuit

PX30 chipset JTAG interface conforms to IEEE1149.1 standard. PC can connect DSTREAM
simulator through SWD mode (two wire mode) to debug ARM core inside the chipset

Before connecting simulator, need to ensure that SDMMCO DET pin is with high voltage
otherwise cannot enter JTAG debug mode. Interface description is shown as table 3-4:

Table 3-4 JTAG debug interface signal

Signal name | pin description
JTAG_TCK AA19 AP JTAG clock input
JTAG_TMS AA16 AP JTAG mode choice input

3.1.6 DDR circuit
® 3.1.6.1 DDR controller introduction

PX30 DDR controller interface supports JEDEC SDRAM standard interface. The
controller has below features:
B Support DDR3/DDR3L/DDR4/LPDDR2/LPDDR3;

B Provide one 32 bit DDR controller interface, support data bus bitwidth 32 bit/16

bit configurable, address bus support up to 16bit max.
B Support DDR 4GB max.
B Support power down, self refresh etc. low power consumption mode;

® 3.1.6.2 DDR topology structure and connection method

PX30 SDRAM topology structure is shown as picture 3-4, taking DDR3 as an exemple:

PX30
DDR_DO[15:0] DQ[15:0]
DDR DQ[3l:1€] DQ[3l:1¢6]
DDR_DM[3:0) DM[3:0)
DDR_DOSE[3:0] DOSP[3:0]
DDR_DOSN[3:0] DOSH([3:0]
DDR_CLEP - CE

DDRC DDR_CLEN - CEE DDR3
DDR_A[9:0] = R[9:0]
DDR_CS[1:0] -l Cs5[1:0]
DDR CFE I CEE[1:0]
DDR_ODTO - ODT

Figure 3-4 SDRAM topology structure picture

® 3.1.6.3 DDR power up sequence requirement

PX30 DDR controller only includes one set of power, so there is no power up
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sequence:
B DDRIO VDD: DDR controller core power supply, interface I/0 power supply and
buffer power
DRAM power up sequence refers to JEDEC standard, taking DDR3 DRAM power up sequence
as an exemple shown as below:

After... Applicable Conditions

Ta is reached Vppi must be greater than Ppp,—200mV

Vpp; and Vpp, must be greater than Fppea—200mV

Vpp1 and Vpp, must be greater than Vppp—200mV

Vger must always be less than all other supply voltages

Figure 3-5 DDR3 DRAM power up sequence

® 3.1.6.4 DDR support list

PX30 DDR interface supports DDR3/DDR3L/DDR4/LPDDR2/LPDDR3 and the max working
frequency up to 800MHz. Please refer to {RK DDR Support List) for details

3.1.7 emmc circuit
® 3.1.7.1 emmc controller introduction

PX30 emmc interface supports 5.0 and 5.1 protocol and is also compatible with 4. 41
and 4.51 components. The controller has below features:

B Support SFC FLASH, nand flash and emmc flash;

B Support 1-bit, 4-bit and 8-bit three kinds of data bus width;

B Support HS200 mode but not support CMD Queue;

® 3.1.7.2 emmc topology structure and connection method

Emmc interface supports interface pull up/down and matching design is recommended as
below table 3-5:
Table 3-5 PX30 eMMCIEi&it

. internal pull . Description(chipset)
signal connection
up/down

direct

eMMC DQ[7:0] pull up . ) .
connection emmc data sending/receiving
Series emmc clock sending

eMMC_CLK pull up connection 22ohm
resistor
Direct

eMMC_CMD pull up . . ..
connection emmc command sending/receiving

® 3.1.7.3 emmc power up sequence requirement

PX30 emmc controller only includes one set of power, so there is no special
requirement:
B  VCCIOO: emmc controller I/0 power;
emmc component power up sequence refers to JEDEC standard:
B VCC and VCCQ have no power up sequence requirement;
B VCC and VCCQ must be powered up and keep stale working voltage befor PX30
sending out CMD command;
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B After the component enters sleep mode, PX30 can cut off VCC power to lower power
consumption

B Before the component is waken up from sleep mode, VCC power must be on and keep
stable working voltage;

Supphy voltage

o (MIN)

:——I——.

Ao

1 "
,Commend Input prohlbli=d

® 3.1.7.4 emmc support list

PX30 emmc interface support component refers to the document {RK eMMCSupportList)

Command Input prohiblisd

Figure 3-6 emmc component power up/down sequence

3.1.8 SPI circuit

® 3.1.8.1 SPI controller introduction

PX30 has two SPI controllers to connect SPI devices and SPIO can be used as boot

® 3.1.8.2 SPI topology and connection

Time

SPI interface pull up/down and matching design recommendation are shown as table 3-6
Table 3-6 PX30 SPI interface design

Internel pull Connection
signal Description(chipset)
up/down method
direct
SPI0 MOSI pull down SPI data sending
connection
Direct
SPIO MISO pull up SPI data receiving
connection
Series
SPI0 CLK pull up connection 22ohm | SPI clock sending
resistor
Direct
SPI0 CSN pull up SPI chip select signal
connection

® 3.1.8.3 SPI power up sequence requirement
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SPI controller power up requirement complies with GPIO power domain’ s power up
requirement.

SPI flash only has one set of power, so there is no requirement for power up
sequence.

3.1.9 nand flash circuit

PX30 supports flash memory device, such as nand, inand etc

If using nand, shown as below picture: when use Toshiba and sandisk ddr mode nand flash,
need to connect U4000 pin28 and pin4b to VCCIO FLASH for power supply, which means R4001 and
R4005 should use OR resistor.

Note:Flash RDY pull-up resister must
be deleted in eMMC Flash mode and
be mounted In Nand Flash mode.

VCCIO_FLASH
¥
U400D

HITUBGETZDTR-EC . et
R4000 , [5CP4E 18RA0K1ZRIOKIRZ0 3 FLAsH DI
47K P — .
J VCC_2vo VGo vEss _{ B
e = T VEL! VS5 T |
o ROtz ) I rvE:S e e ) )
|FLASH_RDY/EMMC _CLK/SFC_CLK Ll iy :; RAOO1 " RO ORovCIO FLASH o oo
.5 R.Eg N —_r-:;—| :':
7| RE2 DT FLASH_DE
FLASH RON T %‘54 S FLAEH_D4
FLASH_T50 3| == hd
el e i = ] ANCCIO_FLASH
WCCIO_FLAER L=t T Ra400Z OR. z 1 -
T A -4 37 ROB3 5% or
VCC_2VD o VCC2 = OWCC.2VD
U —= uss2 59 FORSH DS D 1
47K H_CLE ¥ | CEE ceaz gy —wYCCIO_FLASH -
s H_ALEENMWC_RET | CLE ZfEr FLASH O3
RO402 RN 75| ALE T FLASH D2
N| g % 30 FLASH 1
W = FLAEH_D0
1 2 5 = | FET| MC3 !
RessTyuRA0041 L DR 2 ROADZ B% ] A e VGGR1 77 Roiss - VOCIO-FLASH
Y| NCS ]
) | 74| VEE2 Bz
VCC_2V0 VoL : __“|.

Note: if use toshika and sandisk DDR mode,
WCCQl and VCCCQ4 must be connected to VOO IC.

Figure 3-7 nand flash circuit

Note: PX30 FLASH WP function pin is not pull out. You can use reset signal to get WP
function.

3.2 power design
3.2.1 minimal system power introduction
® 3.2.1.1 power requirement

W PLL: PLL_AVDD 1VO. PLL_AVDD 1V8

B CPU: VDD_ARM

B LOGIC&GPU: VDD_LOG

®m DDR: VCC_DDR

®m  GPIO: PMUIO VDD _1VO. PMUIOL. PMUIOZ

® 3.2.1.2 power up sequence

Theoretically comply with the principle: for the same module, power up from low
voltage to high voltage, and the same voltages power up at the same time. There is no
power up requirement among different modules

reference power up sequence is recommended as below:

PLL AVDD 1VO&PMUIO VDD 1V0&VDD LOG-->VDD CPU-->PLL AVDD 1V8-->VCC DDR-->PMUIO1&PMUIOZ2

Need to make sure VDD LOG voltage is powered up first

3.2.2 power design suggestion

® 3.2.2.1 standby circuit solution
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PX30 board consists of constantly power supply area and power off in standby area
which are powered separately as shown in picture 3-9.

VCC_DVE

- PX30

VOCIo_SD

Y

VDD_ARM
vee_sp Power off in standby [*% DC-DC

Y

PMUIO VDD _1¥0

Constantl ower suppl
PLL_AVDD 1V0 YP PPLY

FLL AVDD IVE

VCC DDR

VDD LOG

FMIC SLEEP

PMUIOLS2

yYyvyvyevyy

Figure 3-8 PX30 standby circuit solution

For power off in stanby area, it is controlled by PMIC to cut off each independent
power supply and through PMIC SLEEP H to control MOS switch circuit to cut off power
supply in standby mode

For constantly power supply area, the power is supplied directly by power chip. Need
to keep below four set of power on at least in standby mode:

B supply power for DDR self refresh

B supply power for PMUIO1 & PMUIO2 power domain to keep output status and

interrupt response

B supply power for logic core of PMUIO1 & PMUIOZ power domain

B supply power for PLL and CPU OSC working

® 3.2.2.2 PLL power

PX30 has 6 PLL inside the chip allocated as below:
Table 3-7 PX30 internal PLL introduction

quantity | power standby status
PMU/0SC 1 PMU VDD 1VO. PMUIOIL Do not power off
modules inside the 5 PLL AVDD 1VO, PLL AVDD 1V8 Do not power off
chip

Recommend to use LDO to supply power for PLL. Specifically because DDR working
frequency is relatively high, stable PLL power is helpful to improve the working
stability with high frequency and the decoupling capacitor should be put close to the
pin.

23



Rackchip #::wms

V1.1
N18 PMUIO_VDD_*
VDD_1V00—————WH§— PLL_AVDD_1V0 PMU

VCC_1Vv8 PLL_AVDD_1V8

o—
'Illi AVSS OTP_VCC_*

VDD_1V0 VCC_1V8 Ve
T—01103 C1104 T—(:1105 C1106
| 100nF ~| 100nF | 100onF | 100nF
——C0402 =—C0402  ——C0402 =—C0402
16V 16V 16V 16V
“ xsr | x5R “ xsr | x5R

Figure 3-9 PX30 chip PLL power

® 3.2.2.3 CPU power

PX30 uses independent power domain to supply power for CPU. VDD ARM supply power for
Cortex—A53 core shown as below picture. Support DVFS dynamic voltage and frequency
scaling fuction, use DC-DC to supply power independently, the peak current can reach up
to 1.2A separately, so please do not delete or reduce the capacitors in the PX30
reference design schematic. For layout, put the big capacitor in the back side of PX30
chip (put it close to the chip if only one side) to ensure the power ripple within 100mV
in case the power ripple becomes too big with heavy loading. The capacitor is shown as
picture 3—11.

VDD_ARM Trace>60mil (1.5A )

VDD_CPU_1
VDD_CPU_2
VDD_CPU_3
VDD_CPU_4
VDD_CPU_5
VDD_CPU_6
VDD_CPU_7
VDD_CPU_8
VDD_CPU_9

Figure 3-10 PX30 VDD _CPU power

VDD_ARM
o
c1000 _| C1001 _| €1002 _| C1003 _| C1004 _| C1005 _| C1006
22uF 100nF " | 100nF ~| 100nF "| 100nF | 100nF ~| 100nF
—X5R X5R X5R X5R X5R X5R X5R

2 1L

B.3V o 18V | 18V o 18V | 18V
Co0603 Co402 Co402 Co402 Co402 Co402 Cco402

2

Figure 3-11 PX30 VCC_CPU power decoupling
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® 3.2.2.4 GPU & LOGIC power

PX30 uses DC-DC to supply power for GPU & LOGIC separately, VDD LOG as shown in
below picture, supports DVFS dynamic voltage and frequency scaling function, the peak
current can reach up to 1.1A, so please DO NOT delete or decrease the capacitors
required in the reference design schematic. For layout, put the big capacitor in the
back side of PX30 chip (put it close to the chip if only one side) to ensure the power
ripple within 100mV in case the power ripple becomes too big with heavy loading. The
capacitor is shown as picture 3-13.

J1000N WDD_LoG
e
L11 A0l ] |
VDD_LOGIC_9 [
VDD_LOGIC_S [z
VOD_LOGIC_7 [
VDD _LOGIC_ & /AT
VDD_LOGIC_S [T7p
VOD_LOGIC_4 9D
VDD_LOGIC_3 g
VOD_LOGIC_? Ry
VDD_LOGIC 1

Figure 3-12 PX30 VDD_GPU power

VDD_LOG

0
]
o
]
]
o

c1007 _| C1008 _| €1009 _| c1010 _| c1011 _| C1012 _| c1013

“| o2uF 100nF 100nF 100nF | 100nF T| 100nF ™| 1p0nF

——xs5R —T—X5R X5R X5R X5R X5R ——X5R
6.3V 16V 16V 16V 16V 16V 16V

Nl cosos | cos02 | cosoz | coso2 | coso2 | cos02 V| coaoz

Figure 3-13 PX30 VDD_GPU power decoupling

® 3.2.2.5 DDR power

PX30 DDR controller supports various types of DDR, such as

DDR3/DDR3L/DDR4/LPDDR2/LPDDR3. For product design, adjust divider resistance and confirm

RK809 BUCK3 output voltage according to the actual use case
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YCC3
TICKI
SW3
1.58
WBUCK3
FI~{l . HV
FB3

'T C2110 8.2V
24 1 11 2 1ouFiov ¥5R | | — C0803
- | COo803 || ' VCC_DDR
——ll
25 SW3emreme, |
470nH C2118
IND_252010 2ouF
26 0.035chm ——X5R
ol B2V
27 1 poipz. 2 cnens
135% =
RO40Z
2102 1%
20K
0402
%
- DD Type VOT_IDR AL
— Vol Lage
DDRA 1207 BHE
LPOORI 1.25V BHE
DORAL 1.35W HIE
DORY 1,53V 11K

Figure 3-14 PX30 DDR controller power

DDR controller internally integrates Vref circuit and generates reference voltage
for controller: VCC DDR/2. In DDR/LPDDR3 DRAM side Vref CA=VCC DDR/2, but Vref DQ is
the corresponding Vref voltage can be adjusted according to
driver strength and ODT value.

For example: using LPDDR3, with 800MHz, PX30 chip side driver strength is 34. 3ohm,
DRAM side ODT is 240ohm, so when ODT is enabled, DRAM Vref=0.56%VCC DDR calculated by

adjusted by ODT strategy,

the formula.

DDR_DQSOP xf
DDR_DQSON
DDR_DQS1P Hf
DDR_DQS1N
DDR_DQS2P :ﬁ
DDR_DQS2N

DDR_DQS3P &z
DDR_DQS3N
DDR_DMO 12
DDR_DM1 g‘_:
DDR_DM2 !
DDR_DM3

DDR_DQSO_P
DDR_DQSO_N

DDR_DQS1_P
DDR_DQS1_N

DDR_DQS2_P
DDR_DQS2_N

DDR_DQS3_P
DDR_DQS3_N

DDR_DMO
DDR_DM1
DDR_DM2
DDR_DM3

DDR3_RASN/DDR4_CKE
DDR3_CKE/DDR4_RASN/DDR4_A16
DDR3_WEN/DDR4_BG1

DDRIO_VDD,

DDRIO_VDD,

DDRIO_VDD,

DDRIOC_VDD

DDRIO_VDD

DDRIO_VDD

DDRIO_VDD,

DDRIO_VDD_
DDRIO_VDD_9
DDRIO_VDD_10
DDRIO_VDD_11
DDRIO_VDD_12
DDRIO_VDD_13

e

B11

c8

F8

$

F9

F10

G9

G10

J6

J7

KB

K7

LE

L7

MB

M7

Figure 3-15 PX30 DDR controller power

OVCC_DDR

DR_RASN

DR_CKE
DR_WEN
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VEC_DOR

113
oonF
(5R

0402

[
S0
l: ™ cos02
1
1!
1! = =
[
Put Together :| Close to Close to
in H4 in J11
Hote:
Vih=VCC

Vil=VCC*Ron/ (Ron+Rodt)
VREFDQ DDR=(Vih+Vil) /2

ag:VCC=1. 2V ,Ron=34chm, Rodt=240chm
so,Vih=1.2V Vil=0.149V ,VEEFDQ DDR=0.&674V
Figure 3-16 PX30 LPDDR3 DRAM VREF power design

Note
Vref D design for various types of DDR components:
LPDDR2 doesnot support ODT function; DDR4 Vref D is adjusted inside the DDR parts; while DDR3/DDR3L ODT
function is enabled, it will pull up/down simultaneously internally, Vref DQ=Vref CA=VCC DDR/2; Only LPDDR3
needs to adjuct Vref D externally.

® 3.2.2.6 GPIO power

GPIO power refers to chapter 2.3.1. Suggest put a 100nF decoupling capacitor for
every pin and put it close to the power supply pin. For more details please refer to
PX30 chip reference design schematic

3.2.3 RK809-1 solution introduction
® 3.2.3.1 RK809-1 block diagram
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Figure 3-17 RK809-1 block diagram

® 3.2.3.2 RK809-1 characteristics

0000000

input range: 3.8V-5.5V
built—in precise fuel gauge
(RTC) built—in real time clock
16uA very low standby current (with 32kHz clock frequency)
field ear driver

1.3W Class D amplifier without filtering inductance
fixed and programmable choosable power bootup sequence control
built—in high performance audio encoder and decoder
buit—in independent PLL
support microphone input
support programmable digital and analog gain
support 16bits—32bits bit rate

sampling rate up to 192kHz

firmware supports master and slave working mode config
support 3 kinds of I2S format(standard, align left, align right)
support PDM mode (external input PCLK)
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power supply

Channel 1: synchronous
Channel 2: synchronous
Channel 3: synchronous
Channel 4: synchronous

Channel 5: synchronous
Channel 6-7, 9-14: low
Channel 8: low dropout

® 4060000

Channel 15: OTG switch,

step—down DC-DC converter, 2.5A
step—down DC-DC converter, 2.5A
step—down DC-DC converter, 1.5A
step—down DC-DC converter, 1.5A
step—down DC-DC converter, 1.5A
dropout linear regulator, 400mA
linear regulator with low noise

rejection ratio , 100mA max

1. 5A max

F%E: Package: 7mmx7mm QFN6S

max
max
max
max
max
max

and high power supply
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® 3.2.3.3 PX30+RK809-1 Power Tree

POWER DIAGEAM VECIV3_SYS wCC2vs_DORY
= PTS108EZ3E-25
REB09-1
VDD LOG
apd | VECL BUCKL % WD of P30 LOGIC & GPOU |
VDD ARM
o | Vo2 BUCK2 | eyl w0 o1 030 e pearat-ais |
- | vers — I VOC_DDR ﬂ WD of FEID DDR-Cecl
VOOQ/VIDZ of DDEY Device
VeC 3o
? VCC4 BUCE4 = FLASH /NS
T3S/ ADDI0 TR
WEE_BMIT
veo 1vo
— LDO1 % PLL/USB/MIFE 51 IVD |
woo 1vE
f— LDO2 __—H PLL /ISR, DDA OTREMMC AMIET NI.'HIE]_'.'I:I:1(>
WOOTO_WIFT
WCoC3Iv3 5YS Yoo 1V
0 L oo
VCCIVD BMU
LOGod = LL /158 TWO/HLPT DBI/MIFL Voo 10/ MIC
—————iE 1

WCCIO 5D
BUCES e LDOS -

|

VT 5D
— LDO& {|
el | vooo
— ot |
R
VCC1VS_DVE

e LDO3 ﬂ]

o

B

;Il E | [ | VOCIVE_LCD _
13 VCCEVD_HOST
==

T oo s MF1488
BGM2203-5.0 I
EN/AA
J I25 MIC

MIC+RDC

T T

Battery BQ24133 Input TPA3I110

12v/1a

Figure 3-18 RK809-1 power structure
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® 3.2.3.4 RK809-1 default power up sequence chart

RK809-1
Maximum
output Default Start up
Range of output voltage current voltage sequence
BUCK1 0.5V-2.4V 2.5A 1.0v 2
BUCK?2 0.5V-2.4V 2.5A 1.0V 2
Klexternal divided resistor)
BUCKS3 Or 0.5V-2 dv(internal divided 1.5A X 4
resistor)
BUCK4 0.5V-3.4V 1.5A 3.0V 5
LDO1 0.6V-3.4V 400mA 2.5V 3
LDO2 0.6V-3.4V 400mA 1.8V 3
LDO3 0.6V-3.4V 400mA 1.0v 2
LDO4 0.6V-3.4V . 100mA 3.0V 5
LDO5 0.6V-3.4V | 400mA 3.0V 5 |
LDO6G 0.6V-3.4V 400maA 3.0v 5 {
LDO7Y 0.6V-3.4V 400mA 2.8V OFF
LDOg 0.6V-3.4V 400mA 1.8V OFF
LDOY 0.6V-3.4V 400mA 1.5V OFF
BUCKS 1.5V-3.6V 2.5A 33V 1
SWouT1 OFF
SWouTz2 OFF

Figure 3-19 RK809-1 default power up sequence chart

BUCK4 and LD04, LDO5, LDO6 default output values are all 3.0V and can be adjusted to
3.3V by program after system bootup if needed.

® 3.2.3.5 RK809-1 notice

® B VCC RTC power must be supplied and the voltage must be the highest among the
RK809-1 other power supply;
B The 32.768 crystal matching capacitor value recommend to use 22pl. User can fine

tune the parameter according to the crystal specification.

A Note

In otder to reduce the consumption PUIC RTC crystal oscillation usually is weak, it is not able to
measure the oscillation signal 1n XOUT or XIN pin using normal oscilloscope, or the oscillation will stop
once the probe touch it. Please use CLK32K pin if need to measure 32. 768k signal.

B BUCK1 and BUCK2 output capacitor must be over 30uF to guarantee the good
decoupling effect, especially in high current and heavy loading cases, it is
better to increase the output decoupling capacitor value

B RK809-1 supports built—-in USB OTG power supply function, short circuit
protection function and 1.0-1.5A configurable output current limitted;

M  PWRON pin built in a pull up resistance which pull up to VCCRTC, when the low

31



Rackchip iswsT V11

level time is detected over 500ms, will power up automatically; If PWRON pin is

pull down over 6s after power up, will force to power off (usually used to

forcely power off and then power on after system crash); During standby and wake

up operation, PWRON pin should keep low level for more than 20ms.

B RK809-1 basic working condition

€ VSYS bigger than 3.3V;

€ RK809-1 will power up automatically when detecting any one of below two
cases: PWRON pin keeps low voltage for 500ms; Internl RTC Alarm power up is
enabled and the time is up.

€ Start power up process, every timing interval is 2ms, the next timing will
continue only after the former one voltage output meets the requirement,
until all the timings power up, release reset, and then finish the process.

52
— PWRON
PWRON _
sw2101 [ _
FIWRON |2
——C2143
[}
& cq| 100nF
o co402
HER
) 10V
EC2101
1 ESDE451H
S ESDO402

Figure 3-20 RK809-1 PWRON pin
B RK809-1 will power off automatically if detect any of below two cases:
€ 12C write DEVICE OFF=1;
@ PWRON pin keeps low level over 6s
B when RK809-1 starts power off process, it will pull down reset in one RTC clock
cycle, then cut off all power output simultaneously in 2ms, and then finish the
process.

® 3.2.3.6 RK809-1 design introduction

RK809-1 AR TH U, 1S RK PMICAHIC I TH SRS (RK809 N HI45E 1) For RK809-1 design
details, please refer to RK PMIC relative design document<RK809 application guide>

3.2.4 others
® 3.2.4.1 over temperature protection circuit

When PX30 chip s temperature is too high, crash or in other abornal situations,
TSADC SHUT pin will output low level, reset RK809-1, control the power to down and clear
the whole registers, and then restart,
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V1.1
L4030l
Wis W21
MFOR REF_CLKO/GFIO0_AD d 20
W0 GPIOD_AT_d g7y
TEST GFIOI_AZ d =TT
SDMMCO: DETM/GRION_AZ_u [Fyzg
Uz FRIC_ELEEF/GRIOI_S4_d 127
OSC_Z4M 1N GPIOI_AS_u [7veT _INT
Uz TSADC SHUT/GRIOU &% 2 [7Tg SR SADGC_SHUT
QSC_Z4_OUT GPIOD_AT u <FMIG_INT
P17
H1E FMU_VDD_1V0 FOTg cYDD_1VD
WTE| PLL_AVDD_1VD FRLHO ACCIVI_FMU
— PLL_AWDD_1VE
H1T Ti2
— AVES OTP NCEC_1VE R R B e
_| 1o0nF_ 'Z}:lrF_ 100nF
-  FX3 ¥ER ¥ER ¥ER
—E.I ey 8.3V
VDD_IVD VCC_IVE TCMTTCMTTCMT
g g

| iR | cianT

Figure 3-21 PX30 OTP_OUT over temperature protection output

| 2 |1 ”1_ 51
Joocavo_PMU | _c213z2 22pF _
o I|| C0402 | [ Bow coc xout
21101 . 22K 2 2C A PMIC 2
R21101 . 2.2k RD402 5200 _SDA_Pul DA
31081 . 22K 2 2C0_SCL_PMIC 1
R21081 . 2.2k RO40Z 5WI2C0_SCLFMI scL
TF2100 FMIC_INT 7
TP 0.5 G B INT
TFZ102 FMIC_SLEEF
Fos o SLEEP
R21121 2 RD40Z2 5 63
2 M CLK32K
R2114 RESET 67
CLKOUT 22K ng 2 RESETE
2 L ——
RKZ05-1
HE11E-2
TSADC. SHUT \%Ei@g
5%
R2118 1 . 10K._2 R0402 5%
1.—‘| 7
i . SW2100
S RESET
o
mlm_
Cz141 ED2100
100nF ESDE451M
¥ER ESDO40Z |
8.2V =
C0402
Figure 3-22 PMIC OTP_OUT over temperature protection input
® 3.2.4.2 PMIC SLEEP circuit

When PX30 is in normal working mode, the status pin PMIC SLEEP will keep low level
output.

When system enters standby mode, PMIC SLEEP pin will output high level sleep
indicator signal and at the moment PMIC will enter the standby mode as controlled by the
signal. As configured in firmware dts file,

down the voltage.

some power will be cut off and some will set
When system is waken up from the standby mode, PMIC SLEEP pin will output low level
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first, and then PMIC will restore back to the previous working status and recover all
power outputs.

: Vo1 L
REF _CLKO/GPIOO_AO_d [—v3p > >REF_CLKO/GOIC_AO0 -
o GPIOO Al d V21 ~YHOST_WAKE_BT -
' GPIOO A2 t:l AAZ0 SSWIFI_REG_ON
SDMMCO_| DETN.-’GPIOO A3 U [v20 <SDMMCO_DET
PMIC SLEEPIGPIOO A4 d T71 > >PMIC_SLEEP -
TSADC SHUT;"GPIOO AS Z [ Y19 ~>TSADC_SHUT
o GPIOO AT u <PMIC_INT
S P17
PMU_VDD_1V0 19 ovVDD_1vo
- PMUION CVCC3V0_PMU
OTP_veC_1va |2 . _ovee_1ve
=TT c1103 | C1104 c1105 -
| 100nF 100nF 100nF
VED VED VED
Ihgure3 -23 PX30 PMIC SLEEP output
12C0 _SDA_PMIC 2 SDA .
Gauge
[2C0_SCL_PMIC 1 acL
TP2100 (} PMIC_INT 7 NT :
U TP2101 ":' PMIC_SLEEP 49 | SLEEP
M161 1 2 RO402 68 i I
:UDT‘BMH R, 5% 2 0402 CLK32K

Figure 3-24 PMIC PMIC_SLEEP input

3.2.5 power peak current table

Below table shows the peak current test result in Antutu mode based on PX30 DEMO device
for reference. Test condition is as below:
® (CPU max frequency: 1.512GHz
GPU max frequency: 550MHz
DDR max frequency: 4x16bit DDR3 K4B4G1646E, 800MHz;
Oscilloscope enables 20HMz bandwidth limit;

Table 3-8 PX30 peak current table
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3.3 function interface circuit design guide

3.3.1 memory card circuit

PX30 provides one SDMMC interface controller which can support SD v3.0 and MMC v4.51
protocol, as shown in picture 3-25:
® SDMMC controller has a standalone power domain;
® SDMMC reuses with UART2, JTAG etc. Choose the function through SDMMCO DET. Please
refer to 3.1.4 for details;
® SDMMCO VDD is I0 power, and the power supply should be 3.3V from external (SD 2.0
mode) or 3.3V/1.8V adjustable(SD 3.0 mode) ;

Part H :---------------------f---------------T
i Resistance, S5SDIC CLE near the source ]
B '
U1000H I |
)
I
AATTR1808 22R 1 2 RO0402 5% e AT
SDMMCO_DO/UARTZ. TX_MO/GPIOID2_U AATERIs0s 2oR T 0 Roena sw% & JySDMMC0_ DO J-:‘sz_lf\__r'-'m:
SDMMCO_D1/UART2_RX_MO/GPIOID_U [ EATORTs0g 2op T v 7 ROanz 5o vs  ¢o0MMC0_D1UART2_RX_MO
SDMMCO_D2/UARTY_RXAUTAG TCK/GPIOTDY_ U MAATRR1s00 3R T~ % T Rosna 5 oo srooMMEcn_ D2 :
SOMMCO_DMUARTA_THUTAG_TMS/GPIDIDS U V17 Risig oop T ¥ 7 hpaps 5o % ¢ o0MMen D3
SDMMCO_CLKO/UART4 CTS/TEST_CLKO/GPIOLDE_d ~718 Rig11 2o T ..~ 7 Rpa02 5% 2 /SOMMED_CLK. !
SDMMCD_CMD/UARTA_RTS/GPIDLDT u ¢ SSDMMCO_CMD :
VCLIoZ g CWOCIO_SD
C1802
P20 | 100nF

oo
S DMMC O _Tl__c:mnz

Note:Rll the Power filter capacitors should be
placed close to the power pins of EX30

Figure 3-25 PX30 SDMMC module circuit

SDMMC interface pull up/down and matching design recommendation are shown as below table
3-9.
Table 3-9 PX30 SDMMC interface design
connection method

internal pull
signal (SDR104 high description(chip side)
up/down
speed mode)

Series 220hm
resisto

SDMMC DQ[3:0] pull up
Can delete if the | SD data sending/receiving

line is short

series 22o0hm
SDMMC_CLK pull down SD clock sending
resistor

series 22o0hm
resistor

SDMMC CMD pull up
can delete if the | SD command sending/receiving

line is short
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.3.2 USB circuit
PX30 has two set of USB 2.0 interface, one supports OTG mode, and the other is HOST.
Part E
UA0DDE
AATD i o 5 . .
USE OTE DM 7o < 0TG- DM USEZ2 .0 design rules:
USE_OTG_DP [—v13 4 >>CE_E: 1l.Max intra-pair skew < 4ps3;
'-'5?_'_;'5'-"5 T éH;;—FE:T 2.Max trace length < Einchs;
- o 3.Max allowed via < 67
iz R, 4.Trace impedance  90chm4/-10%;
USE_HOST DM [ARTT é iﬁ;;-n:g}gi 5.The distance between other signals
USE_HOST_OF AN Riaon! ,. T - follows the 3W rule:;
1 1 -
USE_REIAS —%ﬂm 1% %|I
Uiz Ri4011R ! 2 POB03 1%
USE_AVDE_1VD ype eI 2 VGG 1VD
USE_AVDD_1VE FyTs e < ROSOS T oVCC_1VE
IISE_AVDD_3v3 - CWGCIVD_PMU
| T4k C1401 C1402
100nF - |- 100nF | 100nF S .- . . :
——WER - T —XER AER Hote:iAll the Power filter capacitors should be
6.3V BV 6.3V placed close to the power pins of P30
Fi20 ™| cosad”| cosnd”| coanz

Figure 3-26 PX30 USB 2.0 module

Design notice:

® [SB O1G interface is used as system image flashing port by default, so must reserve
interface during design;
<US8. DET
—  sED USB OTG
¢ 3O0TEOM
— % Sworeoe
— ¢ %saThosT.De
— ¥ ShUSETHOST DM
—‘[—’ VCCEVO_OTG
[==] (=1
1 2500 2 ok 1 5% 58 0E
EREE T — R2500 2 oK 1 RO4e % uss_DET
DM T —=TE OFd
e =
o = BT - v o) -
2 = BND I e v | | TEF R2saz | £2E00
T = | ESDE45" x =—Cos0s [
EC2500 i 2501 ESDO4 SR g | xR
iz ESDEaET 1 ¥ % Espeaer 4 10V [ Rosaz ™| 0w
USEX_micro ESDO402 i @ BOT_22 - Co402
USBZ0Wicros MUDE_{1OMGF_T ' !
- [}
J_ L '
| = L L L
= - ] = Cj{3pf‘ ' - - -
R G-
OTG DM 1 z OTG_DMi
FZE0R 4 YRFAGE 5%
4 2 FE2500
- SOR-100KD F
2 T | LOE0AD Change to 040Z is more favorable for S5I
oTE_OF J i z oTG_DFi
P RZE0E | 4 YRRGAZ 5
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USB HOST

-

USE HOST DM 1 USE HOST DM
e s
4 3 FB2501
N ~ S0R-100MD1F
e, D] Change to 0402 is more favorable for 51
USH HOST DF 1 z USE HOST DF
FZEDT 4 SRROA0Z B
VCCEVD_HOST -
o
| -
U5E Aoer oWz |57,
58 _HOST DF P
» -0 'b
C2E03_| C2504_ o
100nF T2uF
codnr—— coms—— Lol o
KER,., ¥ER,., [ESDE30ZF
O, 10V SoT 23 = USBE2EDD =
USE_HUE_PORTEA
o USE20A4 LSE_AF 01_001

Figure 3-27 PX30 USB connecting socket

® USB ID internal has a 200k pull up resistance which pull up to USB_AVDD 1V8, so OTG
is used as Device mode by default;
® USB VBUS(USB DET) is used to detect USB insertion. If a high veltase-level is
detected, it means there is USB inserted;
VBUS
R25031 1 % 2 RO04 . >>USB_DET
C2501
R2504 *| 100nF
18K Co402
RD402N 16V
5% X5R
Figure 3-28 PX30 USB insert detection
® USB controller config reference resistor tolerance should be within 1% because the
resistor will affect USB amplitude and the eye diagram.
‘ AA11 R14001 13 2 R0402 |
USB_RBIAS 1 I
—_ | b I
Figure 3-29 PX30 USB controller reference resistor
® In order to avoid capacitor charge—discharge surging shock to the chip, need to

series connect lohm resistor with controller 1.0V/1.8V power.
u12 J{éAé?%
V13

W13 A

USE _AVDD _1v0 R14011
USE AVDD TVE R14021

2 R0402

7 RoAD2 O oo V0

OVCC_1V8
OVCC3V0_PMU

USB_AVDD_1VO0
USB_AVDD_1V8
USB_AVDD_3V3

Figure 3-30 PX30 USB controller power surge protection
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® Please put the controller power decoupling capacitor close to the pin to ensure the
USB performance.

® C(Consider to reserve a common mode choke in the signal line in order to restrain
electromagnetic radiation. Choose to use the resistor or the common mode choke
according to the actual situation during debugging.

R25001 22R5% 2 R0402 OTG DM J

076D H>——t ARA +——oreTr—
1, 2 FB2500

500 . WAAAT GOR-100M

uF 3 =~~~ 4 L0402D pmmm——_

1603 DNF i

V e R25021 22R5% 2 R0402 U2500

R OTCOR ) ¢ AR — b onsa0or | €

i onT 21 i

Figure 3-31 PX30 USB reserved common mode choke

USB 2.0 interface pull up/down and matching design recommendation is shown as table
3-10.
Table 3-10 PX30 USB2.0 interface design

signal connection method description
USB OTG DP/DM direct connection
USB OTG input/output
direct
USB OTG ID recognition, Micro—-B interface
USB ID connection (internal

needs to use
with 1.8V pull up)

USB VBUS USB OTG insert detection

USB PHY config reference resistor, 133ohm
USB_RBIAS

groud connection
3.3.3 audio circuit

max

PX30 provides 3 set of standard I2S interface. They all support master and slave mode
sampling rate up to 192kHz and the bit rate from 16bits to 32bits

® 3.3.3.1 1250

As shown in the picture, I12S0 interface includes independent 8 channels output and 8
channels input. To meet with the asynchronous sampling rate requirement of playback and
recording, bit clock and frame clock also provide 2 set (SCLKTX\LRCKTX, SCLKRX\LRCKRX)
correspondingly. Need to notice that, in the case when SDOx and SDIx only refer to one
set of bit/frame clock, prefer to use SCLKTX\LRCKTX as their common clock.

Need to notice that, the set of I2S interface belongs to VCCI04 power domain,
default set as 1.8V power supply. If I2S peripheral I0 voltage is 3.3V, need to adjust
the power supply and notice to match the voltage with relative I0 in the same power
domain.
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V1.1
1250_8CH_SDI3/CIF_D5_M1/LCDC_D4_MO/GPIO3_BO_d |57 O " """
SPI1_CSNO0/I12S0_8CH_SDI2/CIF_D6_M1/LCDC_D5_MO/GPIO3_B1_d [gig
"SPI1_CSN1/LCDC_D6/GPIO3_B2_d [Ei7X
1250_8CH_SDI1/LCDC_D7/GPIO3_B3_d [F1g
SPI1_MOSVI1250_8CH_SCLKRX/CIF_D7_M1/LCDC_D8_MO/GPIO3_B4_d [&1g
1280_8CH_LRCKRX/LCDC_D9/GPIO3_B5_d | &1g
SPI1_MISO/I2S0_8CH_SDO3/CIF_D8_M1/LCDC_D10_MO/GPIO3_B6_d [G17 ¢
SPI1_CLK/I2S0_8CH_SDO2/CIF_D9_M1/LCDC_D11_MO/GPIO3_B7_d [a3g X
1250_8CH_SDO1/LCDC_D12/GPIO3_C0_d [Fg5g %
1250_BCH_MCLK/LCDC_D13/GPIO3_C1_d [~&1g TB1704
TDM_FSYNC/LCDC_D14/1250_8CH_LRCKTX/GPIO3_C2_d [g1g TP1703
TDM_SCLK/1250_8CH_SCLKTX/LCDC_D15/GPI03_C3_d [~=1g TP1702
TDM_SDO/I2S0_8CH_SDOO0/LCDC_D16/GPIO3_C4_d [A7g
TDM_SDI/12S0_8CH_SDIO/LCDC_D17/GPIO3_C5_d [-/35 — 501

Figure 3-32 PX30 12S0 module

1250 interface pull up/down and the matching design recommendation is shown as table

3-11.
Table 3-11 PX30 I2S0 interface design
internal pull
signal connection method | description(chip side)
up/down
series connection
1250 8CH_MCLK pull down I12S0 system clock output
22ohm resistor
series connection | 1250 bit clock(tx, associated with
12S0_8CH_SCLKTX pull down
220hm resistor SDOx)
12S0 frame clock, used for audio
series connection
12S0_8CH_LRCKTX pull down channel selection(TX, associated
22ohm resistor
with SDOx)
series connection
12S0 8CH_SDO0 pull down I12S0 data output channel 0
22ohm resistor
series connection
12S0 8CH_SDO1 pull down 12S0 data output channel 1
22ohm resistor
series connection
12S0 8CH_SD02 pull down I12S0 data output channel 2
22ohm resistor
series connection
12S0 8CH_SD03 pull down I12S0 data output channel 3
22ohm resistor
series connection | 1250 bit clock (RX, associated with
12S0 8CH_SCLKRX pull down
220hm resistor SDIx)
12S0 frame clock, wused for audio
series connection
12S0 8CH_LRCKRX FHipull down channel selection(RX, associated
22ohm resistor
with SDIx)
series connection
I12S0 8CH SDIO FHipull down I12S0 data input channel 0
22o0hm resistor
series connection
1250 8CH SDI1 FHipull down 12S0 data input channel 1
22ohm resistor
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series connection
1250 8CH SDIZ2 pull down 12S0 data input channel 2
22ohm resistor
series connection
12S0 8CH_SDI3 pull down 12S0 data input channel 3
22ohm resistor

® 3.3.3.2 1281

12S1 supports 2 channels input and 2 channels output

Part G

U1000G

[251_2CH_LRCK_THRWGPIOZ C1_
1257 2CH BCLK/GPIOZ_CI
1251_2CH MCLK/GPIO2_C3
[257_2CA_SDOVGRICI_C4

[251-2CH_SOIFCH_SDID_K1 5

PDM_CLKNGPIOZ_CA_

PX20

125

125130 F N R AIULEE et 2 U8 3-120T 78, 12S1 interface pull up/down and

A81E
_1_0 [TAATH
s 0T
e
0 [TRATT
IGPIOZ CE5 d TS
NECIOE WiE . GG VD
—| C180D
100nF
XE5R
—l_E'.Eﬂ.."

™| coagz

Figure 3-33 PX30 12S1 module

matching design recommendation is shown as table 3-12.
Table 3-12 PX30 12S1 interface design

internal pull

signal connection method | description(chip side)
up/down
series connection
12S1 MCLK pull down I12S1 system clock output
22ohm resistor
connection 22ohm
12S1_SCLK FHipull down
resistor I12S1 bit clock

12S1 LRCK TXRX

FHipull down

connection 22ohm

12S1 frame clock,

resistor channel to select clock
connection  22ohm

I12S1 SDO TFHipull down I12S1 data output channel
resistor
series connection

I12S1 SDI TFHipull down I12S1 data input channel

22o0hm resistor

® 3.3.3.3 1282

12S2 supports 2 channels output and 2 channels
connect BT module is default as communication port of Bt call with HFP protocol.

Need to notice that,

input. The PCM interface used to

this set of I2S interface belongs to VCCI04 power domain. When

WIFI/BT module is in SDIO3.0 mode, it is set as 1.8V power supply by default. If the
power domain is set as 3.3V power supply, PCM IO relative voltage conversion circuit

used for audio
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needs to be soldered to meet with the voltage matching requirement

(R W AV C TR LW o W E13

UART5_RXD/I1252_2CH_MCLK/LCDC_HSYNC_MO/GPIO3_A1_d [F13

K chG_pET

UARTS5_TXD/I1252_2CH_SCLK/LCDC_VSYNC_MO/GPIO3_AZ2_d E14

UARTS5_CTS/1252_2CH_LRCK/CIF_D2_M1/LCDC_DEN_MO/GPIO3_A3_d |15

T_PCM_SYNC

R17001 2@;‘\5/% 2 R0402 ggg-l— PCM CLK

{PHONE_DET

LCDC_DO/GPIO3_A4_d [Eq5

UART5_RTS/12S2_2CH_SDI/CIF_D3_M1/LCDC_D1 _A5_

{BT_PCM_OUT

MO/GPIO3_A5_d 572
LCDC_D2/GPIO3_A6_d [E1g

SSMIC_LED_EN

1252_2CH_SDO/CIF_D4 M1/L.CDC_D3 MO/GPIO3_A7 d [E47
Figure 3-34 PX30

—_ TDA7NE >>BT—PCM—IN
1252 module

12S2 interface pull up/down and matching design recommendation is shown as table 3-13.

Table 3-13 PX30 1252 interface design

internal pull
signal connection method | description(chip side)
up/down
12S2 system clock output
connection 22ohm
1252 2CH_MCLK pull down Not reused as PCM, can be used as
resistor
normal GPIO
12S2 2CH_SCLK connection 22ohm | I2S2 bit clock
pull down
PCM_CLK resistor PCM clock
12S2 frame clock, wused for audio
1252 2CH_LRCK connection  22ohm
pull down channel to select clock
PCM_SYNC resistor
PCM data frame sync
1252 _2CH_SDO connection 22ohm | I12S2 data output channel
pull down
PCM_OUT resistor PCM data output
12S2_2CH_SDI connection 22ohm | I12S2 data input channel
pull down
PCM_IN resistor PCM data input

PX30 provides one set of PDM digital audio interface, which supports 8 channels PDM
format audio input at most, max sampling rate up to 192kHz and bit rate from 16bits to

32bits.

The 10 reuse is relatively flexible in order to cooperate with RK809-1 to implement
audio loop back input. Need to avoid the same signal being used repeatedly in different

reuse locations.

When use PDM MIC to capture audio, to simplify the firmware processing on the audio

recording data, also suggest use PDM interface for loop back. Therefore in the normal
cases with 6 PDM MIC audio recording and 2 loop back channels at most, just one whole 8-
channel audio recording is enough to complete input, no need for firmware to do the

additional splicing processing.

If need to connect 8 channel PDM MIC input, need to use I2S interface as loop back
channel capture and firmware needs to do the additional audio splicing processing to
meet with the algorithm requirement on the data synchronization.

PDM_CLKO_MO/LCDC_D18/GPIO3_C

2 TFiru i
i O tote

DM_CLK

PDM_SDI/CIF_CLKOUT_M1/LCDC_D20/GPIO3_D!

-

FOM_CLK1/LCDC_D19/GPIO3_CT
0
1

ISP_PRELIGHT_TRIG/PDM_SDI2/CIF_VSYNC_M1/LCDC_D21/GPI03_D

ojoo|o|oc

1SP_FLASH_TRIGOUT/PDM_SDI3/CIF_HREF_M1/LCDC_D22/GPIO3_D2_
ISP_FLASH_TRIGIN/PDM_SDIT_MO/CIF _CLKIN_M1/LCDC_D23/GPI03_D3_d

3 DM_SDI1
? DM_SDI2
5o TP DM_SDi3

Figure 3-35 PX30 1252 module PDM
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V1.1
Part G
U1000G
BATE o o
1251 2CH_LRCH_TXRIGPIDZ. C1_d EaTE FAZET_LRCK TXRX
[287_ 2CH_ECLK/GPIOI_CId [yig 71281501
1251 _2CH_MCLK/GRICE C3_d 715 >A281_MELK
[257_2CH_SDOUGPIOZ C4_d [EATT FAZE1 S0
[2812CH_SDI/PDHM_SDID_M1/GPIOZ_CE d s 1251301
FDM_CLKWGRIOZ Cf d PO LMD
WCCIOE e | SWCC 3V
_| cisoo
PX3D 100nF
¥ER
ol BV
Co402
Figure 3-36 PX30 PDM interface
® 3.3.3.4 Codec
RK809-1 built in codec, connecting with PX30 through I2S interface.
53281 5D0
SSPONCCLKD
VCC5VD_SYS U21000
P
) 33
VCC_SPK_HP 39 o
_| com C2134 . HPL_OUT 2”2
10uF 220F CPH
CPN
XER XER 40 aig
ol 10V HP_SNS < HP_SNS
Coéni, | Coap  cPp 37| .
= 41
; VCC_CPVDD HPR_OUT SSHPR
qlLC2138 2 || 1 220F 38
'h coe0z | BV XER VCC_CPVDD
VCC_CPV3S
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Figure 3-37 RK809-1 codec circuit

Co402

Codec outputs HPSNS as internal offset reference and needs to connect with GND on

the headphone socket in layout to reduce the voltage difference from headphone GND. If

codec GND and headphone GNS are on the same whole GND plane and components layout are

close,

then can directly connect to GND plane
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J7100
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6 __PJ5 D3RSO PJ3510
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HPR 4 y
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Figure 3-38 PX30 headphone circuit

Codec builds in a mono filterless speaker driving circuit which can provide

1. 3W@8ohm driver strength for low power single audio channel to save the cost. When
using the built-in amplifier, suggest loop back circuit as below, output differential

loop back signal after voltage dividing and filtering to RK809-1 audio ADC interface and

then transfer back to PX30 through PDM/I2S interface after RK809-1 completes A/D

conversion.

Here RK809-1 is default set as PDM interface communicating with PX30 based on the

case of using PDM MIC as described in PDM interface part

FETO0D
BO0R-100M
Lie503
| E00mA
SRHM_OUTy 2 =
_| croue
GEDpF
——COG
iy
i ™| cosgz
CT00E
| EE0pF
—_—CDG
- EQV
SPHE O L e ot T Co402
SPHP_OUIT FETRD: :
BOOR-100M
Lie3:03
E00mA
i

® 3.3.3.5 MIC

MIC circuit is shown as picture 3-40. Please select appropriate divider resistance

Figure 3-39 PX30 speaker circuit

o

JTO01

COMZM_1X2_2RDD W P DIP
R1210

R7105 and R7106 according to the electret microphone specification.

If using analog interface MEMS MIC, please refer to detailed recommended design

circuit.

If using digital interface MEMS MIC, as picture 3-41,

directly connect to PX30 I2S0.
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Microphone

VCC3V0_PMUG—RT1041 100R5% 2 RQ402

CT103
“l WwF T
Co402 ; RT105

ol 10V 2.2K
X5R R0402

5% MICT100

= MIC-4020

) MIC2_4020
MIC1_INZY =T

| 100pF 1
—C0402
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2 1L

MICZ_INCC

— —

EDT103 EDT104
ESD5451 ESD5451N%, RT106
ESD0402 ESDO0402 22K

RO402

5%

-~

L2
L2

3]

Figure 3-40 PX30 MIC circuit

b L 1 IV LS sl b 1 I L1 el LAad W W™ D wd 1% 0D 1 ed Ml W

C14

LCDC_D2/GPIO3_A6_d

E16

LCDC_D3_M0/12S2_2CH_SDO/CIF_D4_M1/GPIO3_A7_d

E17

LCDC_D4_M0/12S0_8CH_SDI3/CIF_D5_M1/GPIO3_B0_d

F17

CDC_D5_MO/12S0_8CH_SDI2/CIF_D6_M1/SPI1_CSNO/GPIO3_B1_d

B18

LCDC_D6/SPI1_CSN1/GPIO3_B2_d

C17

LCDC_D7/1250_8CH_SDI1/GPIO3_B3_d

F18

>_D8_MO0/I2S0_8CH_SCLKRX/CIF_D7_M1/SPI1_MOSI/GPIO3_B4_d

C16

LCDC_D9_M0/1250_8CH_LRCKRX/GPIO3_B5_d

G18

JC D10_MO0/I2S0_8CH_SDO3/CIF_ DE! OHGPIDS B6_d

G17

A20

B20

C19

1250_8CH_LRCKTX/PWM4/TDM_LRCR™™ ¥C/GPIO3_C2_d

B19

LCDC_D15/1250_8CH_SCLKTX/PWM5/TDM_SCLK/GPIO3_C3_d

c18

>_D16/1250_8CH_SDO0/PWM6/TDM_SDO/TDM_SDO/GPIO3_C4_d

A18

~DC_D17/12S0_8CH_SDIo/PWM7/TDM_SDI/TDM_SDI/GPIO3_C5_d

D13

LCDC_D18/PDM_CLKO_MO/CIF_D10_M1/GPIO3_C6_d

D14

LCDC_D19/PDM_CLK1/CIF_D11_M1/GPIO3_C7_d

D15

LCDC_D20/PDM_SDI1/CIF_CLKOUT_M1/GPIO3_D0_d

D16

121/PDM_SDI2/CIF_VSYNC_M1/ISP_PRELIGHT_TRIG/GPIO3_D1_d

D17

J22/PDM_SDI3/CIF_HREF_M1/ISP_FLASH_TRIGOUT/GPIO3_D2_d

D18

'3/PDM_SDIO_MO/CIF_CLKIN_M1/ISP_FLASH_TRIGIN/GPIO3_D3_d

Figure 3-41 PX30 I2S0
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3.3.4 video circuit

PX30 builds in a video controller which supports RGB/LVDS/MIPI DSI video output modes.

Part M MIPT design rules:

1.Max intra-pair skew < dpa:

2 Maw length skew between clk and data < Tps:
. @.Max trace length < 7.Z2inchs:
[EIFET] H

Max allowed via < 45

5.Trace impedance l0lochm+/-10%:
6.The distance between other signals
follows the W rule:

= ST . T
¥ oMM AOAARORARRR ARG OOR ORAR ARG A —— S - =

D= REL ! ; i
I i Hote:Pin FLl1/FLZ/E1Z do not require ]
' power supply in BER/EPI0 mode. I
- Fii L Hoq 2 F 1% . ]
gf 10 e ) T T V\’TI'$ = E-ﬁ-t ]
= VS
F1 DI VOOA 3V3 [ : A N
oo 212 W Ruan p oW R
ML T T T L i THITS g—
- e | e | o L K s
T | = - 1 _mn
B B Y
T e T

Figure 3-42 PX30 video output interface

® 3.3.4.1 LVDS/MIPI mode

LVDS/MIPI uses the same controller which is reused with some of RGB pin. When use
LVDS/MIPI output, firmware needs to config the corresponding output mode.

LVDS TXORN/MIPI TX DON/LCDC D11 WA E}? S COC D1 MALVDS TXONMIPT TX DO
LVDS_TXOPMIPI_TX_DOP/LCDC_D8_M1 A% AL CDC_D8_MULVDS_TXOPMIPI_TX_DOP
LVDS TXINMIPI TX_DANACDC D1 M1 5TE A COC_D1_MULVDS _TXANMIPI_TX_D1H

LVDS_TX1PMIPI_TX_D1R/LCDC_D10_M1 g A COC_ D10 MLVDS _TXAPMIPLTX_D1P

LVDS_CLKN/MIPI_TX_CLKN/LCDC_D4 M1 [—&1Z > COC D4 MAVDS_CLKNMIPLTX CLKH
LVDS_CLKP/MIPI_TX CLKP/LCDC D3 M1 73 S COC D3 M1AVDS CLKPMIPL TX CLKP
LVDS_TIZNMIPI_TX_DZNALCDC_VSYNC_M1 B3 A COC_VSYNC_MALVDS TX2NMIPL_TX_D2H
LVDS TXZP/MIPI_TX_D2P/LCDC D& M1 g17 A COC_D5 MAANVDS_TX2PMIPL_TX_D2P
LVDS_TX3MMIPI_TX_D3NLCDC_HSYNC M1 A1 A COC_HSYHC_MALVDS: TX3INMIPT_TX_D3N
LVDS_TX3P/MIPI_TX_D3P/LCDC_DEN_M1 M9 [r0C CLKGPIDT A0 4 A COC_DEN_MLVDS TXIRMIPL_TX_D3P

Figure 3-43 PX30 LVDS/MIPI interface

Notices for design:

B LVDS controller reference resistor R1719 tolerance should be within 1% as the
resister will affect the quality of eye diagram signal. The resistor is not
needed in MIPI/RGB mode

612 1 2
L‘JDS_REIIASi RIT19 1 . 2K 2 ROAD2 1% ||I

[ ]
Figure 3-44 PX30 LVDS controller reference resistor

B In order to avoid capacitor charge—discharge surging shock to the chip, need to
series connect lohm resistor with LVDS/MIPI controller 1.0V/1.8V power. No need
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_ .}9”§9991X_P9W6r for the 3 set of power in RGB mg@e

_ ciz mimist 3 2 mampin | e 9
LVDE_RBIAS 040 e - . .
- I | Note:Pin F11 2 do not . reguire . |0
: power supply i 10 mode. :
o Fi1 " MIFI_DSI_VCC Ri725 1R 1 2 pdsozin |
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Iﬁgure3-45 PX30 video output interface

B Put the controller power decoupling capacitor close to the pin to ensure the
working stability.

® 3.3.4.2 RGB mode

PX30 supports 24 bit RGB output. When using RGB output, firmware needs to config the
corresponding output mode

L1000

B16
LYDS_THONMIPL_TX_DOWLCDC_ D11 M 5T L
LWVDS_TXOPMIPL_TX_DORLCDC_D2 M1 [gTs i
LWDS T NMMIPETX _DNILCDC_ DM ETR A
LVDS_ TXIPMIP_TX_D1RLCDC D10- M1 EE il
LWDS_CLENMIPLTX CLKNACDC D4 M1 E1Z L
LVDS_CLKPMIP_TX_CLKP/LCDC_D3 M 7T il
LWDS_THZN/MIPL TX_DZNLCDC_WSYNC_ M1 8BTS oL
CWDS_TX2PIMIPL_TX_D2PEDC_DS M 5T A
LWDS_TX3N/MIPL TX_D3NLCDC_HSYNC_M1 [A77 il
LVDS_TX3PMIPLTX_D3PILCDC_DEN_M1 D79 oo CLGrios A0 &

LCDC_CLK/GPID3_AD_d [ET3
LCDC HSYNC_MOA252_2CH_MCLK/CIF- DO_M1/UARTS_RM/GRIO3_A1 d [FT3 oL
LCDC_VSYNC_MIM2SZ_2CH_SCLK/CIF_ D1_MA/UARTS_TX/GPIO3_AZ d [E13 il
LCDC.DEN_M0A252_2CH_LRCK/CIF_D2_ M1/UARTS CTSIGPIO3_A3 d [ 95 L
LCDC_DO/GPIO3_ A4 d [ETE e
LCDC_D1_MOM2S2-2CH SDUCIF_D3_M1/UARTS RTS/GRIOI_AS d g L
LCOC_DZGPI0I_AS d FETE e
LCDC_D3- MO/I252_2CH_SDOICIF_D4_M1/GPIO3_AT d [F77T il
LCDC_D4_MOZS0_8CH_ SDI3CIF_DS_M/GRIOI_BO_d F17 A
LCDC_DS_M0/250: 5CH_SDIZTIF_D6_M1/SPH_CSNO/GPIO3_B1_d [gig il
LCDC_DE/SPH_CSNU/GRIOI_B2_d 77 L
LCDC D720 _8CH SDI/GRIOS B2 d [Fig il
LCDC_D8_MM2S0_SCH_SCLKRXICIF_DY_MA/SPH_MOSUGRIDA B4 _d g A
LCDC_D9_MOM2S0_8CH_LRCKRX/GPIOZ_BS d [T il
LCDC_D10- MVI2S0_B8CH_SDOXCIF_DE_M1/SPH_MISVGPID3 BS_d [T L
LCDC_D11_M0A2S0_SCH_SDOZ/CIF_DS_MA/SPA_CLK/GPIDZ B7 _d [77g il
LCDC. D12A250_8CH_SDOT/GPIO3_CO_d [HZy oL
LCDC_D13/2S0_8CH_MCLK/GPID3_C1 d g il
LCDC_D14A250- 8CH_LRCKTX/PWNMATOM  LRCK/TDM_FSYNC/GRIO3 C2_d [ Fg L
LCDC_DASAZS0_8CH_SCLKTX/PWMSITOM_SCLK/GPIDI. C3 d 77 il
LCDC_D16/1250_8CH_SDOMWPWMETDM_SDO/TDM_SDO/GRIO3_C4_d [ATR il
LEDC D17/Z50_ACH_SDIOPVWMZTDM_SOUTDM_SDUGPIO3_CS_d [DT3 A
LCDC_O&/PDM_CLKO_MU/CIF_D10_M1/GPIO2_CE_d T3 il
LCDC. D19PDM_CLKA/CIF_D11_M1/GPIO3_C7_d 7S L
LCDC_D20/PDM_SDH/CIF_CLKOUT_MHGPID3_D0_d 7R il
LCDC_D21/PDM_SDIZCIF _WSYNC WM1/ISP_PRELIGHT_TRIGIGRIOZ DM_d [T/T L
LCOC_DZ2/POM_SDI3/CIF_HREF_M1/SP_FLASH TRIGOUT/GRIO3_DZ d [OTE i
LcDC_DZ3/PDM_SDID_MO/CTF_CLKIN_M1ASP_FLASH: TRIGIM/GPIOI_D3_d sl
G2 1 .3 2
LWDS_RBIAS RITIS . A=

Figure 3-46 PX30 MIPI DSIO module

B When using RGB888 24 bit panel, the signal corresponding relationship is as
below:
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V1.1
Correspondence between LCDC DATA and RGB
LCDC_DO BO LCDC D12 G4
LCDC_D1 Bl LCDC D13 G5
LCDC_ D2 B2 LCDC D14 G6
LCDC D3 B3 LCDC D15 G7
LCDC_DA4 B4 LCDC D16 RO
LCDC D5 B5 LCDC_D17 R1
LCDC D6 B6 LCDC D18 R2
LCDC D7 B7 LCDC D19 R3
LCDC D8 GO LCDC D20 R4
LCDC D9 Gl LCDC D21 R5
LCDC_D10 G2 LCDC D22 R6
LCDC D11 G3 LCDC D23 R7

Figure 3-47 PX30 24 bit connection method

B When using RGB666 18 bit panel, only needs to connect LCDC D0-D17 data signal.

The corresponding relationship is as below:

Correspondence between LCDC DATA and RGB
LCDC_DO B2 LCDC_D9 G5 |
LCDCle B3 LCDC_D10 Go6
LCDC D2 B4 LCDC_D11 G7
LCDCIDB BS LCDC_D12 R2
LCDC_D4 B6 LCDC_D13 R3
LCDC_D5 B7 LCDC_D14 R4
LCDC_De G2 LCDC_D15 R5
LCDC_D7 G3 LCDC_Dle R6
LCDC_D8 G4 LCDC_D17 R7

Figure 3-48 PX30 18 bit connection method

use M1 pin. Because the pin is on the edge of the chip,
layout no matter for double layers board or four layers board.

RGB signals including LCDC D5/D8/D10 etc. have two reuse relationships MO and
M1 which can be configured flexibly. But for the actual product design, suggest

it is convenient to
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LVDS_ TXON/MIP|_TX DON/LCDC D1l
LVDS_TXOP/MIPT_TX_DOP/LCDC_D@ M
LVDS_TX1N/MIPI_TX_D1N/LCDC_D
LVDS_TX1P/MIP|_TX_D1P/LCDC_D
LVDS_CLKN/MIPI TX_CLKN/LCDC_Cf_

LVDS_TH2NMIPL TX_ DIN/LCDC_VSYN
LVDS TK2P/MIPI_TX_D2P/LCDC_DR M1
LVDS_TXIN/MIPI_TX_D3N/LCDC_HSYMN® M1

LCDC_CLK/GFIO3 A
LCDC_HSYNC_M0/1252_2CH_MCLK/CIF_DO0_M1/UARTS_RX/GPIO3_A1_d F{3
LCDC VSYNC MO0A252 2CH SCLK/CIF_ D1 MA/UARTS TH/GPIO3 A2
LCDC DEN_M0/2S2 ZCH LRCK/CIF_D2_WM1/UARTS CTS/GPIDI A3
LCDC_DO/GPIO3_Ad_
LCDC_D1_M0/1282_2CH SDI/CIF_D3 M1/UARTS RTS/GPIO3_A5_
LCDC_D2/GPIDI_AG_
LCDC_ D3 M0/12S2_2CH SDO/CIF D4 M1/GPIOI_AT
LCDC_D4_M0/12S0_8CH_SDI3/CIF_D5_M1/GPIO3_B0
LCDC_D5 MOA250_8CH_SDI2Z/CIF_D6_M1/SPH_CSNO/GPIO3_B1_
2
3

T
ry

T
o

[mn
==

LCDC_D6/SPI1_CSN1/GPIO3 B
LCDC_D7/12S0_8CH_SDI1/GPIO3 B
LCDC_D8_M0/12S0_8CH_SCLKRXCIF_D7_M1/SPI1_MOSI/GPIO3_B4
[CDC_D9_M07i2ST_8CH_LRCKRX/GPIO3 B5_
LCDC_D10_M0/1280_8CH_SDO3/CIF_D8_M1/SPH_MISO/GPIO3_B6_d 7

]
-

d
d
d
d
d
_d e
d
d
d
d
d
d

[
oo

LCDC_D11_MO/A2S0_8CH_SDOZ/CIF_D9 M1/SPI1_CLKIGPIO3_B7_d —521

[ ] AT PATAT A 00l SNmd e rm2T onT d

Figure 3-49 PX30 LCDC MO&M1 reuse pin
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Figure 3-50 PX30 LCDC M1 pin én-out
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3.3.5 camera circuit
® 3.3.5.1 USB CAMERA
Please refer to chapter 3.3.2 USB design method for USB CAMERA.

® 3.3.5.2 MIPI CSI

PX30 has one MIPI-CSI input interface with built—in ISP processor.

2R BN 2n oza EN
9=
[= [=]

MU YR OER TR CRR
HE

Hot=:Rll the Power filter capacitors should be
placed close to the power pins of PEI

MIFI CSI

Figure 3-51 MIPI-CSI module
Notices for design:
B The controller reference resistor R1600 tolerance should be within 1% as the
resistance will affect the quality of eye diagram signal.

o)
IVIIPI_CSI_RBIASl S _R1600 1 AL~ J% 2 R0402 “I-

Figure 3-52 PX30 MIPI-CSI controller reference resistor

| In order to avoid capacitor charge—discharge surging shock to the chip, need to
series connect lohm resistor with MIPI-CSI controller’s power.

AVDD1VO_MIPI_CSI

us R16011 ARA5% 2 RO402  ycc qvo

MIPI_CSI_AVDD_1V0

mAonn
Figure 3-53 PX30 video output interface

B Please put the controller power decoupling capacitor close to the pin to ensure
the MIPI-CSI performance

® 3.3.5.3 CIF CAMERA

The CIF interface power domain is VCCIO3 power supply. In the actual product design,
need to select the corresponding power supply according to the product camera actual 10
power supply requirement (1.8V or 2.8V) and keep I2C pull up voltage level same as it
otherwise it will make camera working abnormally or can not work.
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CIF/RMII Placed close to the pover pins of BRI0

Figure 3-54 PX30 CIF module

3.3.6 RMII circuit

RMIT reuses with CIF, can config 100M Ethernet PHY and implement 100M internet function.

For 100M Ethernet design please refer to the design document from PHY vendor. PHY working
clock can be provided by an external crystal or the MAC CLK pin.

RMIT REF CLK direction

R6508 1 DN 2 R0402 |\b
J <Tolerahce> |
RMI_CLK_CTL R6506) 2 47K. 1 R04025% ycc R

Pull Low for RMITI REF CLK Output mode

Pull High for RMII REF CLK Input mode
Figure 3-55 PX30 RMII CLK selection

3.3.7 ADC circuit

PX30 uses SARADC ADC IN2 as keyboad input port and reuses it as RECOVERY mode (no need
to upgrade LOADER), as shown in the follow picture. When system already flashes image, pull
down ADKEY IN to make ADC IN2 keep OV during system bootup, and then PX30 enters Rockusb
flashing mode. When PC recognizes USB device, release the button to recover ADC IN2 back to
high voltage (1.8V), and then can start image flashing

PX30 SARADC sampling range is 0-1.8V and the sampling precision is 10 bits. Button array
type is parallel and the input key value can be adjusted by increasing/decreasing button and
adjusting divider resistance ratio to accomplish multikey input to meet with the customer
product requirements. Suggest any two buttom key values must be bigger than +/-35, that
means the central voltage difference must be bigger than 123mV.
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Part F
U100F
¥i4 * ADCO HW D 5 5
ADC_IND [y — : o TP1E00 TP 0.5
ADC_IN1 vTs <f"_r-u HP_HOOK,
ADC_INZ ' ADCIWEY_IN
Uiz
ADC_AVDD_1VE A CWEC 1VE
i'-}:'rF
P30 XER
8.3V
CM:f"
Nate £1]1 the Power .filter capacitors. should be

placed close to the power pins of PE30
Figure 3-56 PX30 SAR-ADC module

3.3.8 SDIO/UART circuit

PX30 supports WIFI/BT module with SDIO 3.0 interface as shown in the picture 3-56. When
using WIFI/BT modules with SDIO and UART interfaces, please note that PX30 SDIO and UART
controller power supply must keep same as the I0 voltage level of the module

Part K
U1000K
J20
UART1_RX/GPIOT_CO_u [gog < UARTY RxD
UART1_TWGPIOT_C1_u [R7q SSUART1TXI
UART1 CTSIGPIOT_C2_u [T CUARTT :_5
UART1_RTS/GPIO1 C3 u SSUART1RTS
H19 Y=~ T80 ~5d re==== N7 B iyttt
SDMMC1_CMD/GPIOT_C4_u [y +—Risg—aoh T 7 pois 2 << »»spio_cuD !
/GPIO1_C5_d A >>5DI0_CLK
SDMMC1_CLK 20y R1802 29R 1 7 RO402_ 5% PPRECE '
SDMMC1_DO/GPIOT_C6_u VAV < SSSDI0 D0 -y
- LT9 ¥ Ri803 27R 1 Z R0402 5% a
SDMMC1_D1/GPIOT_CT_u [T ¥ TN < 801001
R1804 22R R0402 5% coiene o
SDMMC1_D2/GPIO1 DO_u 119+ Riee 2R T .. 7 Roils &% < oppsn0D2 o
SDMMC1_D3/GPIO1 D1 u : = Sv4A7a (¢ >p8DI0D3
: Resistance, SDIC CLK near the source :
----------------------------------.
veeior 2 CVCC_3VD
_| c180
P30 100nF
——XER
oyl BV
SDMMC1 /UART1 <2l coue

Note:All the Power filter uapauitcrﬁ should ke
placed close to the power pins of PX30

Figure 3-57 PX30 SDIO/UART module
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V1.1
3.3.8.1 SDIO
The SDIO interface pull up/down and the matching design recommendation is shown as
table 3-14.
Table 3-14 PX30 SDIO interface design
internal pull
signal connection method | description(chip side)
up/down
connection  22o0hm
SDIO DQn[0:3] pull up resistordelete if | SDIO data sending/receiving
the line is short
series connection
SDIO_CLK pull down SDIO clock sending
22ohm resistor
connection  22ohm
SDIO_CMD pull down resistordelete if | SDIO command sending/receiving
the line is short
3.3.8.2 UART
The UART interface pull up/down and the matching design recommendation is shown as
table 3-15.
Table 3-15 PX30 UART interface design
internal pull
signal connection method | description(chip side)
up/down
UART1 RX pull up direct connection | UART1 data input
UART1 TX pull up direct connection | UART1 data output
UART1 CTSn pull up direct connection | UART1 permission sending signal
UART1 RTSn pull up direct connection | UART request sending signal

U UART Debug circuit

PX30 debug UART2 is reused with SDMMC interface. You can connect external conversion
board to convert UART to USB for debugging.

] sed for UART debug,please place together H
|
) TP3100TE9101 i
] O O TPS102 ¢ J8100
] @] TF-CKT01-009D
(' | 1o ckTo1_009D
L2} ------------------------I---q
SDMMCO_D2 DATAZ
- < 2
SDMMCO_D3 CD/DATA3
SDMMCO_CMDY) — 3 oMb
_SDO VDD
SDMMCO_CLK g CLK
VSS
agmmcc_g? §< g DATAD
SDMMCO_ DATA1
SDMMCO_DET: RIT001 22R5% 2 RO402, o] co
G1
1
Eog106 | | 7| 7| 7| 7| 7| ESD5341N ESD0402 7| G2
EDY105 ESD5341N ESD0402 13 gj
ED9104 ESD5341N ESD0402
EDY103 ESD5341N ESD0402 e
ED9102 ESDS341N ESD0402 =

Figure 3-58 PX30 UART2
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Please select the PC port which connected with the development board, select 1.5M for

baud rate and no need to select flow control RTS/CTS.

Session Options - serial-com3 X
Category:
~ Connection Serial Options
Logon Actions
Serial The port may be manually entered or selected from the list.
v Terminal COM3 USB Serial Port
+ Emulation = 1A
Modes Baud rate: 1500000 |  Flow control
Emacs [ ]DTR/DSR
Mapped Keys Data bits: 8 v
Advanced [ |RTS/CTS
v Appearance Parity: None % [ ] XON/XOFF
ANSI Color Fr s 7 >
Window Op DIts:
Log File
Printing
XfY/Zmodem

Serial break length: |100 2 milliseconds

Figure 3-59 PX30 serial port config
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4  Thermal design suggestion

4.1 thermal simulation result

Aiming at PX30 TFBGA395L package, based on EVB 4 layer PCB and JEDEC standard PCB, use
finite element modeling to get the thermal resistance simulation report. This report is
achieved based on JEDEC JESD51-2 standard, but the system design and environment may be
different from JEDEC JESD51-2 standard, need to analyze according to the application
condition.

A note

Thermal resistance Is the reference value when there is no heat sink on PCB. The detailed temperature Is
related with the single board’ s design, size, thickness, material and other physical factors.

4.1.1 result overview

The thermal resistance simulation result is as below, from which we can see EVB PCB
design structure result is better than JEDEC thermal resistance parameter:
Table 4-1 PX30 thermal resistance simulation result

Package
@.,("C B.C g..1°C
(EHS-FCBGA) Pover (W) 14 CC/W) 18 ("C/W) 1c(°C/W)
PCB 26.9 NA 8.2

4.1.2 PCB description

The PCB structure of the thermal resistance simulation is shown as below table:
Table 4-2 PX30 PCB structure of thermal resistance simulation

PCB Dimension (L x W) 114.3 x 101. 5mm
PCB PCB Thickness 1. 6mm
Number of Cu Layer 4-layers

4.1.3 term interpretation

The terms of this chapter are as below:

® T;: The maximum junction temperature;

Ta: The ambient or environment temperature;

Tc: The maximum compound surface temperature;

Ts: The maximum surface temperature of PCB bottom;

[ J
[
[
® P: Total input power

The thermal parameter can be define as following

1. Junction to ambient thermal resistance, 0;,, defined as:

Ic Ta
T.-T — ’
Oy = JP 4 ; (1) B iT*

TB TA

Thermal Dissipation of EHS-FCBGA

Figure 4-1 © JA definition
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2. Junction to case thermal resistance, 0y, defined as:

T;-T
Orc = JP < ; (2)

Attach a block with constant
temperature onto package.

Figure 4-2 6 JC definition

3. Junction to board thermal resistance, 6, defined as:

I;-T
O = JP £ (3)

Attach a block with constaﬁt\““

temperature

Figure 4-3 6 JB definition

4.2 thermal control method inside the chip

4.2.1 thermal control strategy

linux Generic Thermal System Drivers, In linux kernel, it defines one set of thermal
control frame linux Generic Thermal System Drivers. It can control the system temperature
through different strategies. Currently below 3 strategies are commonly used:
® Power allocator: Introduce PID (percentage-integral-differential) control to
dynamically allocate power for modules according to current temperature, and convert
power to frequency, so as to achieve the effect of limiting the frequency according
to temperature.
® Step wise : Limit the frequency step by step according to current temperature.
® Userspace: Do not limit frequency.
PX30 uses T-sensor inside the chip to detect the internal temperature. Use
Power allocator strategy by default and there are several working status as below:
® when the temperature is over the set value:
B temperature tendency goes up, start to decrease frequency
B temperature tendency goes down, start to increase frequency
® when the temperature decreases to the set value:
B temperature tendency goes up, keep the frequency unchanged;
B temperature tendency goes down, start to increase frequency;
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® When the frequency increases to the max, but the temperature is still under the set
value, CPU frequency is not controlled by thermal and will be adjusted by system
loading
[ J

If the temperature is still too high after decreasing frequency (such as poor heat
dissipation), firmware will trigger restart when over 95 degrees. If fail to restart
due to deadlock or other reasons, when the chip temperature over 100 degrees, it
will trigger otp out inside the chip for PMIC to power off directly. Please refer to
chapter 3.2.5.1 for detailed operations

Note

Temperature tendency i1s achieved by comparing the two values captured adjacently. When the device
temperature 1s not over the threshold value, capture the temperature every I second; when the device
temperature 1s over the threshold value, capture the temperature every 20 ms and limit the frequency.

4.2.2 temperature control config

PX30 SDK provides separate thermal control strategies for CPU and GPU. Please refer to
{Rockchip thermal development guide) for detailed config.
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5 ESD/EMI protection design

5.1 overview

This chapter provides ESD/EMI protection design suggestion for PX30 product design to
help customers to improve the anti—static and anti—-electromagnetic interference ability of
the product.

5.2 term interpretation

the terms of this chapter are explained as below:

® C[lectro-Static discharge (ESD):

® CFElectromagnetic Interference (EMI): electromagnetic interference, including
conduction interference and radiation interference

5.3 ESD protection

® cnsure reasonable mold design; reserve anti ESD component for port and connectors.

® protect and isolate the sensitive components in PCB layout.

® Try best to put PX30 and core components in the center of PCB layout. If not able to
put them in the center, need to ensure that the shielding cover has 2mm at least
distance from the board edge and is connected to GND safely.

® PCB layout should consider function module and signal flow direction, sensitive
components should be mutually independent, and it is better to isolate the areas
that are easy to interference

® Place ESD components reasonably. Generally place at the source, that is, place ESD
components in the junction or electrostatic discharge

® Components layout should be away from the board edge and hav some distance from the
connectors.

® PCB surface must have good GND loop and all connectors need to have good GND
connection loop on the surface layer. Shielding cover should try best to connect
with the surface layer GND and make as many ground holes as possible in the
soldering place to connect with GND. In order to achieve this, it is required that
the connecting parts should not go through the surface, and there should not be a
wide range of cutting off the copper surface in layout

® Do not go through the surface layer edge and make as many ground holes as possible

® Isolate signal from ground if necessary.

® [Expose copper as much as possible to enhance the electrostatic discharging effect or
make it convenient to add remedial measures such as foam.

5.4 EMI protection

® The electromagnetic interference has three factors: interference source, coupling
channel and sensitive devices. We cannot deal with sensitive devices, so need to
handle EMI from interference source and coupling channel. The best way to resolve
EMI issues is to eliminate the interference source. If cannot eliminate, try to cut
off coupling channel or avoid antenna effect.

® [t is difficult to eliminate the interference source on PCB. We can take actions
such as filtering, grouding, balancing, resistance controlling, improving signal
quality (e.g. termination connection) etc. Generally several methods will be applied
together, but the basic requirement is good grouding

® The commonly used EMI material include shielding cover, special filter, resistor,
capacitor, inductor, magnetic bead, common mode choke/magnetic ring, wave—absorbing
material, spread spectrum component etc
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The principle to select filter: if the loading (receiver) is high resistance (normal

single port signal interface is high resistance, such as SDIO, RBG, CIF etc.),

select capacitive filter component and parallel connect to the circuit; if the

loading (receiver) is low resistance (such as power output interface), select

inductive filter component and series connect to the circuit. If using filter

component, should ensure the signal quality within its SI permission range

Differential interface usually uses common mode choke to suppress EMI.

The shielding measures on PCB should have good grounding, otherwise it will cause

radiation leakage or form antenna effect. The shielding of connectors should conform

with the relative technical standard.

PX30 spread spectrum function is used per modules. The degree of the spread spectrum

is defined according to the signal requirement of the relative parts. Detailed

measures refer to PX30 spread spectrum description.

EMI has the same high requirement as ESD on layout. The ESD Layout requirements

described above are mostly suitable for EMI protection. Besides, add below

requirement.

B Try best to ensure the signal integrality

B Differential line should have equal length and be tight coupling to ensure the
symmetry of the differential signal, in order to reduce the differential signal
malposition and clock, to avoid converting to the common mode signal which will
cause EMI issues

B Components with metal shell such as plug—in electrolytic capacitors should avoid
coupling interference signals to radiate. Also need to avoid component
interference signals coupling from the shell to other signal lines.
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