


Reference Schematics For RK3528

RK3528 BOX_REF_SCH_V10

Main Functions Introduction

1) Power:
2) RAM:

3) ROM:

4) Support:
5) Support:
6) Support:
7) Support:
8) Support:

9) Support:
10) Support:
11) Support:
12) Support:
13) Support:
14) Support:
15) Support:

DiscretePower:BUCK+LDO or PMIC RK805-6
DDR3 4x16bit
DDR4 2x16Bit
DDR4 4x16Bit
LPDDR3 1x32bit
LPDDR4/LPDDR4X 1x32bit
eMMCS5.1 or FSPI Flash
Micro SD Card3.0
1 x USB3.0 OTG + 1 x USB2.0 HOST
1 x HDMI2.0 TX
1 x AV OUT
SDIO WiFi5 + UART/PCM BT
PCIE WIFI5 + UART/PCM BT
1 x Ethernet(Embed PHY) + 1x Ethernet(RGMII or RMII)
Optical S/PDIF TX
IR Receiver
Audio-MicArray 2xI12S-DMIC or 4xPDM-DMIC
RECOVER/RESET/SARADC_BOOT_KEY,HW_ID
1 x PCIE2.0 Slot
Debug UART
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NOTE 1:

Component parameter description

1. DNP stands for component not mounted temporarily

2. If Value or option is DNP, which means the area is reserved without
being mounted

NOTE 2:
Please use our recommended components to avoid too many changes.
For more informations about the second source,please refer to our AVL.
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RK3528 N (POWER)

A
BGA401_13R50X13R30X1R25

Caps should be
placed under

the U1000
package

Caps should be
placed close to
the U1000 package

i VDD_ARM
|
CPU 14 !
:{U,D\JDL:,O 5 c221 c214 €226 €228 1
oo s S A an
:r‘uiu\mL?z M4 X5R X5R XSR X5R 1 NA
CPU_DVDD_3 f i 6.3V 6.3v | 6.3V av X5R
CPU_DVDD_4 €0201 €0201 €0201 cuwzgaczx' o 8.3
! 0603
= = = = ) VDD_LOGIC
|
GPU GPU_DVDD_0 igg :
GBU_DVDD_1 jm c210 203 '
GPU_DVDD_: 7 wa | ma
X5R X5R !
o 83 | sav !
€0201 €0201 |
— — | VDD_LOGIC
|
LOGIC LOGIC_DVDD_0 —:8 ! ! : ‘
LO?&”Y””J 7 c201 c197 :
LOGIC_DVDD_2 =577 ~ N | na
LOGIC_DVDD_3 [y X5R X5R !
LOiI:iD‘JDDJ‘ T 6.3V 6.3V !
| LOGIC_DVDD_5 0201 0201 €0402_BGA |
|
|
|
|
|
|

cmcmccccccccedcccccccccaaaa

Note:

]
]
: Caps of between dashed green lines and U1000
' should be placed under the U1000 package.

) Other caps should be placed close to the Ul000 package

RK3528 0/P/Q (GND)

Ullo

SSsg<gegsggageagagaaoagaaaaaas
IR = P e R N A R S S SR R R R Al

<
R R R R R R R RO Il Rl

Se®

DRRRDDDDDDDDNNNNDDNNNNRRNRRNDDDDDBBDRBDD DR R

R R R I 0 0 0 0 0 0 0 0 0 0 0 0

<

BGA401_13R50X13R30X1R25

Ullp

BGA401_13R50X13R30X1R25

clolalalalofo @ @

rmru
Y

= |z [0 oo oo oo

||| = = =

&

AVSS1_V!
AVSS1_V!

BGA401_13R50X13R30X1R25
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RK3528 B (OSC/PLL/PMUIO

vee_3v3
o

—

NA PMUIO Domain

6.3V KR 0sC Operating Voltage=3.3V Only 7 111 |I' -lfl?'j\"]'tl:ﬁ i&QNote .

X0UT24M
* 0SC_SOC_XouT LCD BN

¥i - GPIO0 A0 d szh 1CD EN 26 "“7%?"?1::'! e S et A s
100 A0 d ¥y — -
R33 REF_CLK OUT_MO |  GPIOO Al d Lep_BL cTL 26 IR T OB M
XIN  GND2
» HDMI_TX_HPD_5V0_od R22 (HDMI_TX_HPDIN 20
GND1  XOUT o HDMI TX CEC 3V3_ u | P2l SSHDMITX CEC 20
. . R0201 u &
NA P22
e ~ DMITX SCL 20
CRY4_2R50X2R00XOR5 HDMI_TX_SCL_5V0_od ;gz _

P20
iIDMI T o DMITX SDA 20
KIN24M HDMI_TX_SDA_5V0_od f——<K &

0SC_SOC_XIN

vee_3v3

1J13

PMUIO_VCC3V3

PMU PLL PMU Domain Logic Power
PMU_PLL_AVDDOVY Operating Voltage=0.9V

vee_1ve

i

PMU_PLL_AVDD1V8

PMUPLL_AVSS1
PMUPLL_AVSS2 PMU_LOGIC_DVDD
L NA

= BGA401_13R50X13R30X1R25

———---————----————----————----————----'

| Note:

|
|
! Caps of between dashed green lines and U1000 ]

should be placed under the U1000 package. ]
: Other caps should be placed close to the U1000 package |

oo oo o oo oo o o o o Cra) ar G S GP G GP Eb G GP G GP Eb @ @ @ @
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RK3528 A (DDR PHY)

112

LPDDR3 LPDDR4 DDR3 LPDDR3

DDREHY_A_DQO R3_DO0  n0 s 3 LEDDR3_ODT2
DDREH: ¥ 3 --

DDREHY _A_DQ2 L0 DDR4_DQ: 2 R4 0! ERtE LPDDR3_ODT3
DDREHY 2| 3 --

DDREHY A
DDREHY A
DDREHY 2|
DDREHY A

LEDDR3 A5

DDRADOL3 Y 3 X ¥ 4 CsTL 3 Le0DR3 sz

DDRPHY_A_DNO DDR4_DML 2 LEDDRA_DMO_A
DDR_DQSOP_A
BOR DOSON K DDREHY_A_DQSO DDR4_DQSL _P_A LEDDRA_DQS0B_A X st ¥
———=——" 4 vorew 50 DDR4_DQSL N A | LPDDR4_DQSON A 5 R3_DOSO 0 h 3 0 (ac1o)
(ac11)

DDR_DQ8_A

DDREHY_A_DQ8 DDR4_DQUL_A LBDDRA_DQB_A

e/
“ERS/ALS | TrooRho & a5 acis)

LPDDRS 5 x (ac16)
LPDDRY c:
PDDRY

acts)

DOR_DMI A
DDRERY_A_DUL oy LPDDRA_DMI A 3 1 _owz DR4_A3 1 o3 580 328 vBGO0  (AC20)

DDR_DOSIE A ALs - (c21)

POR DOSIN K55 ] PORPHY_A_DOSIP |_DQSU_P_J LPDDR4_DQS1P_A 3 1 _CKE LPDDR4 1 s CKE  (AC22)
DDREHY A_DQSIN TDQSUNA | LPDDRADQSIN A DR

(ac23)
(rc24)

DDR4_DQU4 B
DDR4_DQUO_B
DDR4_DQUL B
DDR4_DQUS B

aczs)
(ac26)
boRITWEN ac21)
boRI o011 LEDDRI G DT (ac26) L roan
aczs the DOR_RZQ pin and DOREAY_VODO pin

4 RESETN | LeDDR4_RESETN boRY_RESETN | ¥_RESETN  (aC29)
Sequences can not be swap 3 3 S— O vee_por
DoRey_Rz0

For LEDDRA/LEDDRAx mode
tolera erance external
cted bet

.
DoRERY B DoRaDUZ 8

DDREHY B DDR4_DMU_B DDR4_I 3 X DDR_RIQ
DDR DOSOP B B12 . . :
DORTDOSON B als ] DoREH s DDR4_DQSU_P | LEDDRA_DQS0P_B X

—=——="22 4 roreny B 00s _DQSU_ T LEDDRA_DQSON_B 3 R3_DOSIN

Ri36 1

For DDRA/DDR3/LEDDRS m
0 | By

et mar
A m the DDR RZQ pin Rt ara e pin
DDR_DO8_B 1ov

TR DGO E Tl | DOREAY_B DDR4_DQLL B LEDDR4_DQ8_B 3 DR c i c L N t
TORDOI0 B 50 | B LPDDR4_DQ9_B DDR_PLL_AVSS 1cd “‘ C0201 & 02 ote

TEED, .| Iy LEDDRA_DQ10_B 3
R 5001 L LPDDRA Q11 B 2 oor_vrerour R4 LPDDR4x mode:

TOR DY (B 0Q12 : LeDoRa D12 3 8 - Eep— Pin 1F5,1E5,1D6,1D7,1D8 connected to VCCOV6_DDR power supply

BOR_X 0

TORDOTS i R o 014 8 m’y[ - Default DDR4 S | For examp e

LEDDRA_DQ15_B

DDR M1 B

DDREHY_B_DiL DDR4_DML B LEDDR4_DMI_B 3_Du2 D13 . s
DDR_DOS1P_B
“OSIN T DDRPHY_B_DQS1P | DDR4_DQSL_P_B | LPDDRA_DQSLP_B

. NA NA NA
DDRPHY B DQSIN | DDR4DQSLN B | LPDDR4_DQSIN B 2 3 o s ] eav
coz01 7 _coz01

jiis
pi3

o7
o

e e ] e ] e
gy Diour 7| soowr 7| fomr 7| Sour
Rvong '3 [ i S S S
DDR VDD 4 A e ew | ew Jew T
Cvoo TR ST i
e ] ] ] ] Coaen | coann ™| Goam " Gan " osoa sen
5o VD005 & & R R ik 2 coson

X5 X5 X5

" J v Jeav Jea Jav 008 Y000_0
BGA401_13R50X13RI0XIR2S 0201 0201 0201 C0402_BGA 6. 3V DOR Y001
" CT
_VDDQ_4 T
TEiEl

i
| Caps of between dashed green lines and U1000 Tew I o I

§ should be placed under the Ul000 package. 0201 coz201 C0402_BGA
| Other caps should be placed close to the U1000 packagq
[}

K5

LPDDR4/4x DQ LPDDR4/4x AC

| D s |

DDR_DQO_A
DOR_DOI_A
DDR_DOZ_A
DDR_DQ3_A
DDR_DQ4_A

b3 repoRa_DQO
&3 LPDDR4_DO1 PLEDDR4_CKE1_j
SPLEDDRA_CKEO_

LPDDRA_AO_B
LPDDR4_AL A
LPDDRA_CSTn |
LEDDRA_A4_A

DDR_DQ6_A

3 LPDDRA_DQ6 7 DOR_DO7_A

B3 1eDDR4_DQT 7

£3 LPDDRA_DMO_K. DDR_DMOA

oo 2 s
o oo ag S FRiorr Eroon LR A
13 LEDDR_DQSONZ LPDDRA_AL_B
1 L2DoR4 AT B
oo oot 1

—
—
—
—

|

£3 LEDDR4_DQS LPDDRA_A2_A
LPDDRA_CLEN

LEDDRA_CS0n

LPDDR4_A3_A

LEDDRA_AO_A
LPDDRA_A2_B
LPDDRA_CKEO |
LEDDRA_AS_A

DDR_DOT4_A
DDR_DOT5 A

1P LPDDRA_DO15;

lz LEDDRA_DML_A(- DOR_DMLA

SHLPDDRA_A3 B
e LR LES
1:1 LPDDRA_DQSIN? SPLEDDRA_CKE1

B3 1LPODR4_DQIS LEDDRA_CLKN B

LPDDRA_CS1n_A
LPDDRA_CS0n_A

3 LPDDRA_DQ6

3 LepoR4 DQ7 2

AC29 )LEDDRA_RESETA

§3 ueooRe_pun gy DoRDWOE
ooR_pgs0e

13 LPDDR4_DQSOP_f

jl e ot S a— Y

5

e m e —————————————-—-

|
£3 LEDDR4_DQS
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RK3528 E (VCCIOl Domain)

X5R

X5R

VCCIOl Domain
Operating Voltage=1.8V/3.3V
7 ,
| EMMC_DO | GPIOL C4_u I{AE X MMC DO 14
| - | GPIO1_C5 1 MMC D1 14
| | GpIOl 1{27 X MMC D2 14
| EMMC D3 | GPIOL C < MMC D3 14
7
| EMMC_D4 | GPIOL_DO_u 1;2 MMC D4 14
| D5 | GPIOL DI u MMC D5 14
PO C DG y Y9 MMC_D6 14
SCL_M1 | UARTS_RTSN_M1 | | EMMC D6 | GPIOL_D2_uf—gs 2,
SDA ML | UART5 _CTSN M1 | -- | EMMC_D7 | GPIOL_D3_u MMC D7 14
I ) o ~ ARG FSPI (Flexible Serial Peripheral Interface) is only used to connect SPI Flash/Memory devices.
I2C6_SCL_M1 | UART5_RX M1 | -- | EMMC_CMD | GPIOl_D4_u K YEMMc cvp 14 Do not use for connecting to other SPI devices
AR5 EMMC_CLK/FSPI_CLK SOC R46 1 NA 5% 2 R0201
FSPI_CLK | EMMC_CLK | GPIOL_D5_d RAA DPEMMC_CLK 14
AB6
I2C6_SDA M1 | UARTS_TX M1 | -- | EMMC_STRB | GPIOl_D7_d KEMMC_STRB 14
)
VCCIO_FLASH ] Default
T | DiscretePower solution, power by VCC_1V8
1p8
vCCI101_vee : PMIC solution, power by VCC1V8_EMMC,only 1.8V
c1o1 ' c204
| wa | wa
BGA401_13R50X13R30X1R25 X5R ! X5R
o oV | o 6.3
€0201 ] €0402
)
- | eceoccccccccccccccccccccccccccccccccccaee
= ! = ' e
| Note: :
! Caps of between dashed green lines and U1000 1
should be placed under the U1000 package. ]
y Other caps should be placed close to the U1000 package |
lecccccccccccccccccc e e e e —— -
RK3528 F (VCCIO2 Domain)
—
ULLF
VCCIO2 Domain
Operating Voltage=1.8V/3.3V
|- | UBRT4_RTSN | UBRRTO_RX_M1 | SDMMC_DO | GPIO2_AO_u ggé DMMC DO 15
|- | UBRT4_CTSN | UARRTO_TX_M1 | SDMMC_ | GPIO2_Al u DMMC D1 15
A21
CLK_OUT_M0 | UART4_RX | JTAG_CPU_TCK_MO | | GpIo2_A2_u 5T DMMC D2 15
R_DATA_M1 | UBRT4_TX | JTAG_CPU_TMS_MO | | GPIO2_A3_u DMMC D3 15
€20
PWM3_ML |- | SCR_RSTN_M1 | FEPHY_LED_DPX M1 | JTAG_MCU_TCK MO | S | GPIO2_A4_u - DMMC CMD 15
| _LED_DEX I  MCU_TCK | A T 35 T BA 5% 2 R0201
TEST_CLK_OUT | I12C7_SCL | R_CLK_M1 | FEPHY_LED_SPD_M1 | JTAG_MCU_TMS_MO | SDMMC_ | GPIO2_A RAA § ;;DWC_CLK 15
D21
12C7_SDA | SCR_DETN_ML | FEPHY_LED_LINK M1 | -- | SDMMC_DETN | GPIO2_A6_u (SDMMC_DET L 15
VCCIO_SD
veeroz_vee B T
c139 c131
3R50X13R30X1R25 | ma
o

10v
0201

ﬂ

2 1 |
g

ﬂ

6.3V
0402

e e L L L L L e L L L L T

|
1 Note:

! Caps of between dashed green lines and U1000
should be placed under the U1000 package.
y Other caps should be placed close to the U1000
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RK3528 I (USB2.0 OTG/HOST)

e e L L L L L e L L L L T

111
USB2.0 OTGO
14 '
HS/FS/LS USB20_OTGO_DM gﬁ .‘lef 20 Ohm £10% § ;;usmo_omo_m 7
USB20_OTGO_DP USB20_OTGO_DP 7
(Download Port) i \Y]
USB20_OTGO_VB s K USB20_OTGO_VBUSDET 17
USB20_OTGO_ID &X
USB2.0 HOST1 I
F20 : \Diff 90 Ohm +10% usB20_HosTLOM 19
HS/FS/LS £20 " USB20_HOST1_DP 19
USB2.0 PHY Power :
. o lini1
for OTGO and HOST1 USB20_DVDDOVY cTes 1 ciz7 ovep_ove
| wa | | wa
X5R 1 X5R
o 107 H o 6
0201 " 0402
= H =
]
o 1D12 1
USB20_AVDD1V8 <160 1 <140 Qovee_1ve
| na ' | wa
X5R X5R
o 107 ! o e
0201 ! 0402
= ! =
]
. - l1n13 1
USB20_AVDD3V3 T4 1 133 QveC_3v3
- | wa ' | wa
A X5R X5R
BGA401_13R50X13R30X1R25 o 107 ! o 6
0201 ! 0402
]
| Note:

! Caps of between dashed green lines and U1000

should be placed under the U1000 package.

y Other caps should be placed close to the U1000 package

RK3528_J (PCIE2.0/U3

UllJ

MULTI PHY PCIE&U3

USB30_0TGO
USB30_0TGO

USB30_0TGO
USB30_0TGO_

AAl4
AB14 E

REFCLKP_PCIE 24
REFCLKN_PCIE 24

PHY) ..

1 2 ]
23 1 R, moaz ) o
R22 A" R0402 ]
1 2
R21 1 2 R0402
R20 A" R0402

3

¢

MULTI PHY Power
for PCIE PHY&PCIE PLL&U3

PCIE20_USB30_AVDDOV9

Without PCIE/U3 Function
Power is also required

PCIE20_USB30_AVDD1V8

BGA401_13R50X13R30X1R25

3

§PCIE20_TXP 24

PCIE20_TXN 24
PCIE20_RXP 24
PCIE20_RXN 24
USB30_OTGO_SSTXP
USB30_OTGO_SSTXN

USB30_OTGO_SSRXP
USB30_OTGO_SSRXN

Caps of between dashed green lines and U1000

24
24

24
24

Y13 R19 2 155 0
AAL3 R18 z:tg%ﬁ 155 0
]
AA11 R17 2 15%
Y11 R16 2 1 5%
)
XX layout !
I
)
1P11 [}
c177 ] <31 OvDD_0V9
| wa | | wa
X5R ] X5R
o 10v I
0201 H 0402
= H =
)
1P12 (]
=75 0 ovee_1ve
| na '
X5R |
o 10v
o201 !
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Note:

HINLINK

should be placed under the U1000 package. Project: | RK3528_H29K
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RK3528 C(Saradc/OTP)

Ullc ———— K SARADC_INO_BOOT 7,27
SARADC

SARADC INO SARADC INO BOOT

Cc215

. SARADC IN1 RECOVER
SARADC_IN1

C205

SARADC IN2 VIN ADC
SARADC_IN2

SARADC IN3 BAT ADC

SARADC_IN3

vee_1ve VCC_TYPEC

o ° VCC_1V8
SARADC_AVDD1V8 | c16a OV
NA

X5R R130
~N

10v NA
— 0201 1%

R0201
SARADC IN1 RECOVER SARADC IN2 VIN ADC

SARADC IN3 BAT ADC

OTP_VCC1V8 iCI 3 Qovee_1ve

NA
NA XSR c196
BGA401_13R50X13R30X1R25 10v s

C0201

~

NA
C0402
o~

vee_1ve

g N HRL R ) ZERTIERTARU )
SN R =1 R x 11 A L R = B X6 . 1
MR R, 0v, M ANEEXT1.0x1 =11 B k1. 2v, YT T1.2x6.1=7.

TABLE SARADC INO BOOT

Item BOOT MODE

LEVEL1 USB (Maskrom mode)

LEVEL2

LEVEL3 FSPI--USB

LEVEL4

LEVEL5

LEVEL6 EMMC--USB

LEVEL7 EMMC--SD Card--USB

LEVELS8 SD Card--USB

HINLINK

LEVELS

Project: | RK3528_H29K

File: 07.RK3528 SARADC/OTP HINTINIC
LEVEL10 FSPI--EMMC--SD Card--USB
Date: Wednesday, March 05, 2025 Rev: <Revision>
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RK3528 L (HDMI PHY)

ULllL
p—

HDMI2.1 TMDS

- HDMI TXCLKN PORT1
HDMI_TX CLKN HDMI TXCLKP PORTL
HDMI_TX_CLKP

HDMI_TXON PORT1
HDMI_TX_DON HDMI TX0P PORTL DMI_TXON_PORT 20
HDMI_TX_DOP DMI_TXOP_PORT 20

HDMI_TX_DIN zgxi giig ggigi DMI_TXIN_PORT 20
HDMI_TX DI1P DMI_TX1P_PORT 20

HDMI_TX_D2N zgxi gigg ggigi DMI_TX2N_PORT 20
HDMI_TX D2P DMI_TX2P_PORT 20

DMI_TXCLKN_PORT 20
DMI_TXCLKP_PORT 20

HDMI_REXT

HDMI EXTR R125 2 NA 1% llh
R0201 |

HDMI PHY Power VDD_0V9

i

HDMI_TX_DVDDOV9

vee_1ve

i

HDMI_TX_AVDD1V8

NA
BGA401_13R50X13R30X1R25

Lkttt |

]
| Note:

|
|
! Caps of between dashed green lines and U1000 ]

should be placed under the U1000 package. ]
: Other caps should be placed close to the U1000 package |

oo oo o oo oo o o o o Cra) ar G S GP G GP Eb G GP G GP Eb @ @ @ @
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RK3528 M(Acodec/VDAC)

UllM
Acodec

V22
ACODEC_LINEOUT_L f—X

W22
ACODEC_LINEOUT R f—X

1M12  ACODEC VCM  C179 1 || 2 Na X5R 6.3V ”P
1 C0402_BGA

ACODEC_VCM

ACODEC_AVDD1V8 Qvee_1ve

ACODEC_AVSS

VDAC_IOUTP

VDAC

B} 1N15
VDAC_IOUTN v
1K11
VDAC_AVSS I

1K12 VDAC IREF _R124 2 NA 1% llh
I

VDAC_IREF RO201

VDAC_AVDD1V8 QVvee_1vs
NA |l

BGA401_13R50X13R30X1R25 X5R
10v

r--------____________________________q
| Note: :
! Caps of between dashed green lines and U1000 ]
|
|

" should be placed under the U1000 package.
0 Other caps should be placed close to the Ul1000 package

oo oo o oo oo o o o o Cra) ar G S GP G GP Eb G GP G GP Eb @ @ @ @
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RK3528 K (Embed FEPHY)

ULlK
p——

FEPHY

FEPHY TXP
FEPHY TXN

FEPHY RXP
FEPHY RXN

FEPHY REXT

FEPHY REXT

FEPHY Power

FEPHY_ AVDDOV9

FEPHY_ AVDD1V8

FEPHY_ AVDD3V3

2 NA 1%|”
R0402 |

j_C1'76

NA

X5R
1o0v

o~
C0201

ovee_1ve

NA
BGA401_13R50X13R30X1R25

ovCC_3V3

Lkttt |

]
it Note:

! Caps of between dashed green lines and U1000

should be placed under the U1000 package.
0 Other caps should be placed close to the Ul1000 package

oo oo o oo oo o o o o Cra) ar G S GP G GP Eb G GP G GP Eb @ @ @ @

HINLINK
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10.RK3528 Embed FEPHY
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RK3528 D (VCCIOO0 Domain) RK3528 G(VCCIO3 Domain)

11

VCCIO3 Domain
Operating Voltage=1.8V/3.3V

11D

VCCIOO0 Domain
Operating Voltage=1.8V/3.3V

UARTZ RX MO | RGMITL T En

P = URRTZTEMO | RGMITL ~

2 D0 21 % ﬁ Note: A7 RXD1 22

PCIE_CLKREQN M1 c Ge101 R0 3 - ol A b LS T UART2 RTSN MO | RGMITL s

e et N STy H2OKSGHT2 — i —HE, FZHTIE T - : B pecee TN RXD0 22
- - - - SGRLR A5G K10 - - -

anze
B0 L | UARTS R : | st | soic BT ] o —— EA UART6_CTsn 1 c | I ——
P ML | U ) T 00 D3 TFI D3 21 UART6_RTSN 01 cn XCLK 5 Karcl_RxcLx 22
s ap21
BaMa L | ur 2 00_cu o DIIFT_CUD 21 REQN ¥ URRT6_TX_MD v o RGMITL_RX | g (GMAC1_RXD3 22
SDIOO0 CLK (EN ) UART6_RX_MO 0171 RGMITI]! (GMAC1_RXD2 22
v =

5 L
RESN MO | 12 c 3 2 ok 21 B
187 URRTTRTSN M | $10_ o1 RGMITL_TXD2 ~ Txp2 22
Bz w1 | | 00_er) e (nwaemost 2
- - UARTT_TX MO | 12C6_SCL M CIKIN WREN
A

Fr i ]
o | e ke s : ¥ e s v Gee——
o

101 22
TTx00 22

FOSCHLIE L e
o 7S 26 = LCLi_
HOST_WAKE WL 21 S CK M GM: - . ARLT MDC 22
_WAKE§ NN 1250_LRCK MO | RGMTTLMNDC : an 2
WA RANote : > 125075010 RGMITL MDI0 | ———ED ! A
P11 _CLK Syt S RGMITL TXEN orcoafpRe— 0™ Kamcimen 22
PI1_MOST SPUR (BB R - - - -
IOST_WAKE_BT 21 | UART6_TX ) 2c3, GMITI

o1 o0, a1
GrroiTeis 7 _REG_ON 21 S : 2212 Guact_reov crs 22
c - TE_TX M2 | UART6_RX. 203 REF_CLK OUT ML | CLK 32K.OVTMO | —- 037 Fins_FAN_178 27

cp1o1 2 o PR b7 WaKE HOST 21

]
a6 1 | 1 CLK_32K_OUT ML | GPTO1_C3 ¢ vee_1ve

veeros_vee

BGA401_

-

Note: :

Note:

Caps of between dashed green lines and U1000 ]

Caps of between dashed green lines and U1000 should be placed under the UL000 package. '
[}
]

should be placed under the UL000 package. Other caps should be placed close to the UL000 package
Other caps should be placed close to the UL00D package !

RK3528 H(VCCIO4 Domain)

118

VCCIO4 Domain
Operating Voltage=1.8V/3.3V
BUU_DEBUG | c 1 DIF_TX 10 GPI04_R0_¢
DUMCD_BRREN GP104 AL d [ Dysouuc_BHREN L 15

URRT3_RTSN 3 GPT04_ A2 d 12C_SDA Chager 23
URRT3 CTSN GPTO4 A3 ¢ 12¢7SCL Chager 23

ce10t_ne_a | AP ANote :
Sptod CH_SATA
CrroiAT L ) AT 7S R A, AR AT, T FE

t DCIN
Ty PE-CHT HLYFAT A
g pr0s B2 ¢
107us0 X 51750 GP104 B3 EN 3V3 )
) S6 Rese s w3 26 SR (5] I A
FEERY LED DX LMD | GP104T: 56 Power EN V3 24

corosme u | Syeowc vorcmrim 15

o

GPTO4 COf
0 | UART3 RX a1 Ge104 87 d g WORK_LED 23 5P104_COfKI4G LED
FEeHY LED LTNR MO | UARTS_T ML GP104CO % 46 men 23

FECPETRAR R AGIIL, , 15 %2 51 R G h AR R 4% 3% 32

Ge104_C1
Ge104 0o d P SSamc1 Rt L 22

GPI04_C: 1,71 ( 56_1ED 23
GPI04 C PNGL_MO_ARM 16
121
URRTL TX 201 c Ge104_C5 d ) Pz Mo_LoGIC 16
URRTL RX 261 : c EETE
3
UARTO_RX MO | JTAG M JTAG CPU 3 o Debug_vart Rx 17
UARTO TX MO | JTAG MC 113 . SYbebug vart_rx 17
'

vee_3v3

HINLINK
Note:

-
i

Caps of between dashed green lines and U1000 ] RK3528_H29K (
]
]
]

should be placed under the U1000 package. 11.RK3528_1.8V/3.3V GPIO INLIN
Other caps should be placed close to the U1000 package T T
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LPDDR4X 200Ball

vecove_Dor

LEDDRA_DQO_J

L2DDRA_DQ7

5 LPDDR4_DQSOP 7
5 LPDDR4_DQSON 7

LEDDRA_DMO_

LEDDRA_DQB_A(

PDDR4_DQS1P 7 D10
PDDRA_DQSIN 7 E10
LEDDRA_DM1

B

gl
il
i
31

reserpind “;i
‘m”m@:::::i
KS cf

LPDDR4_CSO0n_A 8
LPDDRA_CS1n A o
]

vee_bor,

s oo pgsor s 5
o PDDR4_DQSON B 5

LEDDR4_DMO B 5

PDDR4_DQB B 5

PDDRADO1S B

m”bvﬂ oot ogsie s
DQsl_c b V1o PDDR4_DQSIN_B

our_p P iPoORA DML B 5

s woooRa_cixz B
= 'LPDDRA_CLKN B
£ LoooRa_cxE0_p
3 rooRi-cKE1D
c—X

5 LoooRa_cstn 5
gy LrooRi-cs1nD
> s

on1_ca_p [FH————ovee_por

fo (uepora Resema 5

BGA200_

0X10R0XORS_2L

VeC1vs_ppR

ci90 | c250
NA

Veesvo_sys

cuoe caee

VCCOV6_DDR

8

VeCove_DDR

NA
IND_252012

5

N
R0201
58

1.5V
9.138ms

VCC1V8_DDR

vee_1ve Vee1vs poR

VCe1v8_DDRO-

VCC_DDRO-

VECOV6_DDRO-

R0X10RDKORS_2L

HINLINK

RK3528_H29K

12.DRAM-LPDDRA4X_1X32bit_

2008 inCinic

‘Wednasday, March 05, 2025

R | <amiions

Designer

<designer>
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MMC_DO
MMC_D1
MMC_D2
MMC_D3
MMC_D4
MMC_D5
MMC_D6
MMC_D7

Aoy oy OO Oy O

— K Ymmcaw 6

— EMMC CIK 6
—&EEMMC_STRB 6

VCCIO_FLASH VCCIO_FLASH
o

R47 R0201 EMMC DO
EMMC D1 Ad
EMMC D2 A5
EMMC D3 B2
EMMC D4 B3
EMMC D5 B4
EMMC D6 B5
EMMC D7 B6

vCC2
vCe3
vCC4

EMMC CMD M5

EMMC CLK M6

CLK VSS1
VSS2

RST n VsS3
B VSS4
VDDi Vss5
VSS6

EMMC RST K5

C0402 2
TOV
R0201 H5

Data Strobe

R48 E9 ) z::@;

NA E10 VSF2 Y Q3

r02017 r10 | VSF S50
s VSF3 V5504
5% K10

o VSF4 V5505

BGA153_13RX1IR5X0R9 2L

BGA153_13RX1IR5X0R 2L

HINLINK

Project: | RK3528_H29K

File: 13.Flash-eMMC HINUINIC
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TF Card

DATA2
CD/DATA3
DMMC_DO 6 oMD
DMMC_D1 6 VCC3V3_SDO VDD
DMMC_D2 6 CIK
DMMC D3 6 Vss
DMMC_CMD 6 DATAQ
DMMC_CLK 6 DATAL

o)

>> SDMMC_DET_L 6 ED2 NA ED1 NA

>>SDMMC_PWREN_L 12,15 SON10 2R5OX1ROOX1OOR5O SON10 2R5OX1ROOX1OOR5O

I01 NC_10 9 I01 NC_10 9
102 NC 9 102 NC 9
8 “I' 18 HI'

SND e SND e
103 NC_T [ 103 NC_T [
104 NC_6 104 NC_6

VCCIO_SD VCC3V3_SD

v27
VCC5V0_SYS NA VCCIO_SD vee_3v3 VCC3V3_SD

Q SOT 23 5 Q (@) o)

IN

1
vee_3v3 2
c126 '|| GND R109 cio5 RO9 co1 c96
3 - —NA ——NA

—NA 1 RI16 NA —NA NA
X5R 10V EN 1% X5R 109, R0201 o xR 10V | x5R 10V

— S o~
C0402 cla1 «~| RO201 C0603 5% C0603 C0201
—NA

= C0G 25V —
= ~ =
C0201

= Close to Connector

aoaocoacocoacocoosd

12,15 SDMMC_PWREN_L%

somMC_vor_CTRL Hyy——R103 1 NB X 2 RO2GL 1 g:

" mLos S0T_323 SDMMC PWREN=L VCC_SD=3.3V(Default)
s SDMMC_PWREN=H VCC_SD=0V
R0201

~

SDIO2.0 SDMMCO VOL CTRL=H VCCIO SD=3.34V(Default) HINLINK
SDIO3.0 SDMMCO VOL CTRL=L VCCIO SD=1.816V Project: | RK3528_H29K

File: 14.Flash-Micro-SD Card HINUINIC
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5

VCC5VO0_SYS-->VDD_LOGIC VCC5V0_SYS-->VDD_ARM
Step 1 . Step 1

veesvo_svs 0.0140hn VDD_LoGIC

veesvo_svs

<282

R

| c109 7| cus X5
NA

NA

R vee_sva
Rr90
N

vee_3v3

"
R

L 2

12 PWM2_MO_LOGIC T Default 0.901V b A

etaute a Ro0L 10 o o 0.703V-1.006V o N R 0.746v-1.201v

efau own N 12 11_MO_ = -
26K x V=Vmax- (Vmax-Vmin) *Duty B T e wave V=Vmax~ (Vmax-Vmin) *Duty
1 RED

Default down

R163
NA

Default 0.953V

NA 1%
R0201 KSR

26K

o 2
co201

VCC5V0_SYS-->VDD_0V9

Step 1

Veesvo_sys

VCC_3V3->VCC_1V8(LDO)

Step 2

vee_3v3

VeCIO_FLASH

‘ .

X5

1ov
603

i ‘..A

VCC5V0_SYS-->VCC_DDR

Step 2

Veesvo_sys

17

NA
IND_252012
5.268

0.0140hn

Default:LPDDR4=1.1V

LPDDR4/4x

DDR3

DDR3L

LPDDR3

VCC5V0_SYS-->VCC_3V3

Step 2

veesvo_svs

Default: 3.4V

10v

IF R=12k,C=100nF, RC delay:2.2ms
default R=12k,, delay time:2.2ms
1.8V start time:2ms

total delay time=4.2ms

HINLINK

: | RK3528_H29K
15.Power-DiscretePower HINCINIC
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FELTth AR AL ASE U =

VCC5V0_SYS VCC_BAT ©
o o~
1 2
1 5]
- .|
R1339 <
NA 3.
5% N
o Ros02 al,
5.
5
BAT DET [ PR
. 6 3
5]
a7 -
NA
| swr 1m25 6 1,
AL, 300
N, KHAIU9
FEL VLT A A

W5 6K B RP AT K HL AL

HINLINK

Project: | RK3528_H29K
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7 UsB20_HosT1 pu WHRISZ 1

7 UsB20_HosT1 pp WWRISL 1

USB2.0 HOST1

VCC5V0_USB

VCC5V0_UsB

1 5V
NA 5% HUBUSB3-DM 2|
RO0Z01 i
NA 5% HUBUSB3-DP N (. <=
RO20T 4 <>

o 4”‘ GND O
ol 07 .l D6 J11
N

A
=

== Hir

HINLINK

Project: | RK3528_H29K
File: | 18.USB_A HINGINIC
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TX2P PORT

DMI TX2P PORT
TX2N PORT = )

DMI_TX2N_PORT

TX1P PORT
TX1N PORT

DMI_TX1P_PORT
DMI_TX1N_PORT

TX0P PORT
TXON PORT

DMI_TXOP_PORT
DMI_TXON_PORT

TXCLKP_PORT ;;;IDMI_TXCLKP_PORT 9 u4

S PMI_TXCLIN_PORT 9 BED251080 75 Cj <=0.4 |®) F
.

TX2P PORT 0 HDMI TX2P PORT
HDMITX SCL TX2N_PORT o1 Nc_10 HDMI TX2N PORT

HDMITX SCL 4 102 NC_9
HOMITX_SDA DMITX SDA 4 | GND GND I
HDMITX_CEC DMITX CEC 4 TX1P_PORT HDMI_TX1P_PORT
HDMI_TX_HPDIN %

f‘

o|g|o|uo|slw|o]-

b 103 NC 7
HDMI_TX HPDIN 4 TX1N PORT 1o NCT6 HDMI TX1N PORT

TXOP PORT HDMI TXOP PORT
TXON PORT o1 Nc_10 HDMI TXON PORT

102 NC_9
VCC5V0_SYS TXCLKP_PORT '|| GND GND HDMI_TXCLKP_PORT

le] TXCLKN PORT 103 NC_7 HDMI_TXCLKN PORT
HDMI TX DDC . Ne_6

U3 NA ESD2510H0_75

D1 TX_CEC_PORT

A 47N TXDDC_SCL_PORT

SOD_323 TXDDC_SDA_PORT
VCC5V_HDMI_TX

o

VCC5V_HDMI T
TX HPD PORT - -

c8
NA
RS $C0402

NA X5R

~N

5% 10v
o[ Rroz201 —
HDMITX SCL 1M, . 2 RO201 3 HDMI TXDDC SCL PORT

HDMIA19_HDMI_01A

R6

ESD2510H0_75 —

R4
NA
5%
~ R0201
HDMITX SDA 1 M 2 R0201 I5% HDMI TXDDC SDA PORT

R3

g oTTTeeseeeeeeeeeeeeeeeeeeeseEem e |

HDMI TX CEC | HDMI TX HPD

HDMI TX HPDIN R1 HDMI TX HPD PORT

~

HDMITX CEC HDMI TX CEC PORT

HINLINK

Project: | RK3528_H29K
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WIFI

J2

'I||—3 GND2

.|||_l

'I||—2 GND1

NA

Jl

I||—3 GND2
'I||—2 GND1

NA

WIFI/BT

llll_j

x—

12 HOST WAKE_BT >>—6
12 BT _WAKE HOST >>—7
x—

vee_3v3o— 2|

12 WIFI_REG_ON >>—12
12 WL_wAKE_HosT Yy 13 |
14

12 WIFI_D2 {{———

12 wIFI_p3 K- =
12 WIFT_cMp <K- 16
12 WIFI_CLK <K- 17

12 WIFI_po <K- 18

12 wiFr_p1 {—22

.|||_zo
2]

vee_1v8o— 22|

44—« UART2_RTS_BT 12

X7R

€233
NA
X7R

add V1.3

GND1 UART1_CTS
WL_ANT UART1_RX = D) UART2_TX BT 12
GND2 UARTL_TX 42 >>UART2_RX_BT 12
BT_5G_ANT UART1_RTS L —<( varr2_crs BT 12
NC1 NC10 10 vee_3v3
HOST_WAKE_BT NC9 22 9
R 42 i 38
BT_WAKE_HOST ﬁ neg X <
. 37 c232 €290
NC2 . ne7 X =l Na = N
VBATL anps |28 ||' TR
: Ge o 83V | 63V
— o) wee 22 SC0603 | SC0603
B o 34 4
USB_DP o iR BT [~ BT_REG_ON 12
PHR_WF g GNDS L“l'
WL_WAKE_HSOT 8 NC5 LX vee_1ve
5 31
SDIO_DATA2 . GND4 |I-
[ <234
SDIO_DATA3 UARTO_RX 20 = wa
X5R
SDIO_CMD UARTO_TX 29 6.3v 6.3V
o of O
SDIO_CLK PCM_SYNC 28 5C0603 SC0603
7
SDIO_DATAD PCM_IN 2T
SDIO_DATAL PCM_CLK 20 5
GND3 PCM_OUT 29
NC3 HOST_WAKE_WL 24—(( HOST_WAKE WL 12
VDDIO wea 22
7y
u10

HINLINK

Project: | RK3528_H29K
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115

g g g g g g g g g g g g g g gy g g S g g

VCCIO_PHY

Close to PIN28

HINLINK

¥2 N
I PHYO_MDI3- 1 2 c236 || 2 1C04025N
XIN  GND2 R140 A C0402 | [¥5R 16V 111
PHY_XTALIN s % >
GMACL_TXDO 12 GNDL X0UT 2 ROZOL L R s
aacimol 12 w cut ey oz 1 B o (] 2 m I
@BCITTXD3 12 CRY4_2RS0X2RODXO0RS5”'| NA RI14L NA C0402 | [X5R 16V GNDA.
GMACI_TXEN 12 o . SROZOL 1%
w2 X1 Epee S PHY0_ETH3+ 22 22 PHYO_ETH3-
SHamac ek 12 coz0L o201 - 22 pAYO ETA3+
L6 22 PHYO ETH2-
GMAC1 RXDO 12 > PHYO_ETH2- 22 22 PHYO_ETH2+
GMACL RXD1 12 . 22 PHYO ETHI-
GMACL_RXD2 12 PHYO_MDI2 T - ‘éﬁgZ 1 }X:R L :;2 22 PHYO ETHL+
GMACI RXD3 12 P e0d03sn 22 PHY0_ETHO-
GMAC1_RXDV_CRS 12 ‘ Y 22 PHYO_ETHO+
. |
R p—_— Ok - RNTEE 'S
GMAC1_MCLKINOUT R3S 1 2 NA__ 5% PHY CLROUTI2S SRO201 1% 23 paY_LED2/CRe 1001 (o
S>emvo ETHZ: 22
“>>GMAC1_MCLKINOUT 12
———— >Samaci mc 12 18
—K MAC1 MDIO 12 i S>> PHYO_ETH1- 22
PHY0_MDI1- 1 2 c2421 || 2 ®A
= H 1 RI46 A C0402 | [X5R 16V 114
SR0201 1% NA
GMACL_RSTn L 12 N s 20as
e - VCCIO PHY0=3.3V DNP 22R ‘\‘ Leosozsn
_ PHYO_MDIL+ 1 2 c243 || 2 wA
VCCIO PHY0=1.8V ‘ 120R ‘ 100R Default R 0402 | [¥5R 16V S
— ( :
5> PHYO_ETHI+ 22
117
ey 5> PHYO_ETHO- 22
PHY0_MDIO- 1 2 c240 1 || 2 1C04025N 113
RI44 A Co10z | [¥5R 16V N
SRO201 1%
PHYO_MDIO+ 1 2 c2a1 1 || 2
RIS A Co10z | [¥5R 16V GNDA
SRO0201 1%
S>> PHY0_ETHO+ 22
a€r72_1 2 A
GNDA, .
o [ e
‘\M R41 2 1 NA 5% PHY LEDO/CFG_EXT
[ RO201
PHY LED2/CFG LDO1 R39 2 1M 5
VoD10_pHY & & =2 VCC3V3_PHY
o ‘\“ R40 2 1 NA 5% PHY LED1/CFG_LDOO
“‘ R37 2 1 ggg Il R0201
o YNV i .
PRt
o L Belele VCC_PHY0_IO Voltage Config
ElEERRE
B8R .
VCC3V3_PHY O— E 2 2[3[E (8 PHY_RXD3/PRYADO R42 2 1M 5% vecto_pay
- ol [KIKIBIAIE1E RO20T -
8l [l e R 2 NA 5% PHY RXCLK/PHYAD1
i gl EEEREERE I ROZ0T
=R 1w ¢ PHY RXDV/PHYAD2
v12 T [ RO20T
N -
omao PHY Address Config P edrees en 20l
PHY_RXDO/RXDLY R4 2 1NA 5% ecro ey
ROZ0T -
PHY0_MDIO+ 0 PHY_REG OUT
PHY0_MDIO- - VCC3V3_PHY Pull-up for additional 2ns delay to RXC for data latching
VoD10_BHY PRY0_WDILT 7 PRY_RRCLK/PAYADL 0" oTO-PAY
5 [Y_RXDV/PAYAD:
5 PHY_RXDO/RXDLY ||_R135 2 1 WA 5% PHY RXD1/TXDLY
1 PAY_RXD1/TXDLY |l If R0201
VDD10 PHY 8 3 PHY_RXD2/PLLOFE
- O D 5 | i3+ 2 PHY RXD3/PHYADO Pull-up for additional 2ns delay to TXC for data latchin
PRYO MDI3- 10 (3]
- DI (3]- - VDD10_PHY
PHY_RXD2/PLLOFF R43 2 1M 5 VCCTO PHY
ROZ01 -
Pull-up to disable PLL @ ALDPS mode(Low power mode)
|
| wolo
vee_3v3 VCC3V3_phY
VCC3v3_pRY Y R I Y 1 T, = =
- LR EREE RTL8211F-CG (SW Mode)
£18 1818 I RTL8211FI-CG (W Mode) Industrial - VDD10_PHY ) 1 RI26 1 2 M 1%
4 o o cecccccccc e [ e =2
ol i3gi3y 131137303y i3 134 Vouy_rec_our ~ ] ] lose to PIN21 ] €206 | cs2 | cisa
EEEIEEEEER : i T 1 ] "y NA NA
) n ] ] NIEES NN ESS
[} mp 252012 | c2aa | cs1 1 T an : 10v 107 10v
GMAC1 RSTn L RI27 2 LM% yeero pay ] NA N 1 s H 0603 | co2o1 0201
- ROZ01 1 o N R = = =
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