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RK3528A Block Diagram

SDMMCO abit Micro Micro
»|| spcard | SD Card

LPDDR4 32bit

VCCIO2 Domain

12v 828.15 4 828.15.5 ARt to US|
=15_. =io_ SDMMC,UART4

Adapter (Slégrlloﬁlg;'AG o UART to USB

HeCetich 'ﬂ—’| USB-C/DBG

USB2.0 for download

USB2.0_HOSTO “

vee_boR USB2.0

USB2_HOST1_LS/FS/HS

Command,Control,Clock g‘d’,’z‘lcg,YCLK USB2.0_HOST1 “

Embed
10/100M EPHY USB2.0

UsB2.0

HDMI2.1 TMDS

PMU System Power HDMI DDC/HPD/CEC

RK805-6 Power for RK3528A VoD LOGIC
Buck&LDO I 0SC 24MhZ

VDD_GPU

X1 0°CINAH

VDD_ARM VDAC

Acodec

:

VCCIO4 Domain VCCIOO0 Domain VCCIO1 Domain

1251,PDM,PWMO0-7_MO | SDIO0,12S0_M1,
I12C0/1_MO,I2C0/1_M1| SPDIF_M1,UART2/7_M1,
UARTO/3_Mo, I12C3/5_M0,I12C2_M1
UART1/3 M1 SPI1, I2C5/6_M1 I12C3_M1,12C6_MO
SPIO, PWM_M1,SCR_MO, UART6_M1
JTAG_M1,SPDIF_MO HSM_CLK_M1,UART5_MO UART6/7_MO
IR_RX SPDIF_M2

VCCIO3 Domain RGMII1 h

RGMII,RMII
UART2_MO,SDIO1
I2S0_MO,TSI0/1

VDD_LOGIC

SARADC
PCIE2.0

RTL8367RB

:

eMMC X8bit

PWRON
SARADC_INO_BOOT GPIOO_AO

1
I 1

PCIE20 x1 lane

K
— 14— LanLeD %3

% WAN LED L =
% SYS LED
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RK3528A N (POWER)

U1000N
VDD_ARM
CPU
CPU_DVDD_0
CPU_DVDD_1
CPUTDYDD 2 %goo c1001 c1002 c1003 c1004 1005
coupvbo7s [ nF 1.0uF 10uF 22uF 22uF
CPU_DVDD_4 — I
1 I 1 1 R I
GPU GPU_DVDD_0 1?2
GPU_DVDD_1 j
ety B0 1006 c1007 c1009
/_DVDD_! 100nF 1.0uF 10uF
VDD_LOGIC
LOGIC LOGIC_DVDD_0 _:8
LOGIC_DVDD_1
LOGIC DYDD 2 j . %gu c1013 c1o15 c1o16 c1017
L061C_DvDD_3 | oF _| 1.0uF 10uF 22uF 22uF
LOGIC_DVDD_4 T
LOGIC_DVDD_5
T ——
U10000 DI000F i 10000
. 120
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vssss f=w :sti’
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é;gﬂiy’ vsSS119 ﬁ
ol 0 vSS120
V8579 >
V8580
A e—————
vsssl j7
vsss2 Mg
vsse3
e————
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RK3528A B (OSC/PLL/PMUIO Domain)

NPOR_L>>___________4.

vee_3v3
o

10nF

U1000B

X0UT24M

T20

NPOR

osC

Y1100

XIN

GND1

24MHz

vee_1veo,

GND2

XOUT

i

1

C1102
18pF

1

XIN24M

0SC_SOC_XOUT

0SC_SOC_XIN

PMUIO Domain
Operating Voltage=3.3V Only

GPIOO A0 d

REF_CLK OUT MO | GPIO0_Al d

HDMI_TX_HPD_5V0_od
HDMI_TX_CEC_3V3_ u

HDMI TX SCL 5V0 od

HDMI_TX_SDA_5V0_od

PMUIO_VCC3V3

1H11
L

R21

1J14

2>GPIOO_A0_USER

R22

PMIC_SLEEP

P21

HDMITX_HPDIN_H

P22

SYHDMITX CEC

P20 G(

DMITX_SCL
DMITX_SDA

PMU PLL

PMU_PLL_AVDDOV9

PMU_PLL_AVDD1V8

PMUPLL AVSS1

PMUPLL_AVSS2

PMU Domain Logic Power
Operating Voltage=0.9V

VDD

1J13 _
C1109
100nF

C1110

OVCC_3V3

PMU_LOGIC_

RK35208

¥ —citoe
1uF

OVDD_0V9
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RK3528A A (DDR PHY)

1000A
—_

DDR4 LPDDR4 DDR3 LPDDR3 DDR4 LPDDR4 DDR3 LPDDR3
LPDDR4_DQO_! DDRPHY A DQO | DDR4_DQL6 A | LPDDR4_DQO_A | DDR3_D4 | LPDDR3_DO DDR4_A0 | LPDDR4_ODT1_B | DDR3_A9 | LPDDR3_ODT2 | DDRPHY_AO (ACO) —él
LPDDR4_DQ1_ DDRPHY A DQ1 | DDR4_DQL2 A | LPDDR4_DQ1 A | DDR3_DO | LPDDR3 D1 DDR4_Al | LPDDR4 CKE1 A | DDR3_Al4 [ - |  DDRPHY Al (acl) 57 “SOLPDDR4_CKE1_A
LPDDR4_DQ2_J DDRPHY A_DQ2 | DDR4_DQLO A | LPDDR4_DQ2 A | DDR3 D2 | LPDDR3 D2 DDR4_A2 | LPDDR4_ODTO B | DDR3_Al13 | LPDDR3_ODT3 | DDRPHY A2 (AC2) J53
LPDDR4_DQ3_ DDRPHY A _DQ3 | DDR4_DQL1 A | LPDDR4_DO3 A | DDR3 D1 | LPDDR3 D3 DDR4_A3 | LPDDR4_CKEO A | DDR3 AL [ - |  DDRPHY A3 (AC3) “SHLPDDR4_CKEO_A
LPDDR4_DQ4_J DDRPHY A DQ4 | DDR4_DQL4 A | LPDDR4 DQ4 A | DDR3_D6 | LPDDR3_D4 - D - B L1
LPDDR4_DQ5_ DDRPHY A | | DDR4_DQL5 A | LPDDR4_DQ5 A | DDR3 D7 | LPDDR3 D5 DDR4_A4 | LPDDR4 AO B | DDR3_A2 | LPDDR3 A5 |  DDRPHY A4 (acd) 75 PDDR4_A0_B
LPDDR4_DQ6_J DDRPHY | DDR4_DOL7 A | LPDDR4_DQ6 A | DDR3 D5 | LPDDR3 D6 DDR4_A5 | LPDDR4_AL_A | DDR3_A4 |- | DDRPHY A5 (c5) e PDDR4_AL_A
LPDDR4_DQ7_J DDRPHY_A_DQ7 | DDR4_DOL3 A | LPDDR4_DQ7_A | DDR3_D3 | LPDDR3_D7 DDR4_A6 | LPDDR4_CSN1_B | DDR3_A3 | LPDDR3_CSN2 | DDRPHY_A6 (AC6) es EDDR4_CS1n_B
T . - - - DDR4_AT7 | LPDDR4_A4_A | DDR3_A6 - | DDRPHY_A7 (ACT7) PDDR4_A4_A
LPDDR4_DMO_AL(- DDRPHY_A_DM0 | DDR4_DML_A | LPDDR4_DMO_A | DDR3_DMO | LPDDR3_DMO B - B - M
26 DDR4_A8 | LPDDR4_24 B | DDR3_AS5 | LPDDR3_Z6 | DDRPHY_A8 (AC8) EDDR4_A4_B
LPDDR4_DQSOP_ S¢ | DDRPHY_A_DQSOP | DDR4_DQSL_P A | LPDDR4_DQSOP_A | DDR3_DQSOP | LPDDR3_DQSOP DDR4_A9 | LPDDR4 CLKP A | DDR3_All | LPDDR3_A2 | DDRPHY A9 (ACO) PDDR4_CLKP_A
LPDDR4_DQSON DDRPHY A DQSON | DDR4 DQSL N A | LPDDR4 DQSON A | DDR3_DQSON | LPDDR3_DQSON DDR4_A10 | LPDDR4_Al B | DDR3_AO |- | DDRPHY_AL0  (AC10) PDDR4_Al_B
T - - - - - DDR4_A11 | LPDDR4_A5 B | DDR3_A7 | LPDDR3_A7 | DDRPHY A1l  (AC11) PDDR4_A5_B
DDR4_A12 | LPDDR4_A2 A | DDR3_A10 | LPDDR3_A4 | DDRPHY_RA12  (AC12) g EDDR4_A2 A
LPDDR4_DOQ8 ] DDRPHY_A_DQ8 | DDR4_DQU1_A | LPDDR4_DQ8_A | DDR3_D12 | LPDDR3_D19 DDR4_A13 | LPDDR4_CLKN_A | DDR3_A8 | LPDDR3_A3 | DDRPHY_Al3  (AC13) = PDDR4_CLKN_A
LPDDR4_DQO_J DDRPHY_A_DQ9 | DDR4_DQUS_A | LPDDR4_DQY_A | DDR3_D14 | LPDDR3_D16 DDR4_WEN/A14 | LPDDR4_CSNO_B | DDR3_ODTO | LPDDR3_CSN3 | DDRPHY_Al4  (ACL) & EDDR4_CSOn_B
LPDDR4_DQ10_ DDRPHY A DQ10 | DDR4_DQUO A | LPDDR4_DQ10 A | DDR3 D15 | LPDDR3 D21 DDR4_CASN/A15| LPDDR4 A3 A | DDR3_BAl | LPDDR3_AQ |  DDRPHY Al5  (AC15) PDDR4_A3_A
LPDDR4_DQ11_J DDRPHY A DQ11 | DDR4_DQU2_A | LPDDR4 DQI1 A | DDR3_DY | LPDDR3 D17 - - - B B A3
LPDDR4_DQ12_; DDRPHY A DQ12 | DDR4_DQU7 A | LPDDR4_DQ12 A | DDR3 D10 | LPDDR3 D20 DDR4_RASN/A16| LPDDR4 A0 A | DDR3_CKEQ | - |  DDRPHY Al6  (AC16) 3 PDDR4_AO_A
LPDDR4_DQ13_} DDRPHY A DQ13 | DDR4_DQU3 A | LPDDR4 DQ13 A | DDR3 D8 | LPDDR3 D23 DDR4_ACTN | LPDDR4 A2 B | DDR3_CSNO | LPDDR3 A9 | DDRPHY_ACTN (AC17) 7 PDDR4_A2_B
LPDDR4_DQ14_ DDRPHY A DQ14 | DDR4_DQU4 A | LPDDR4_DQ14 A | DDR3 D13 | LPDDR3 D22 DDR4_BAO | LPDDR4_CKEO B | DDR3_BA2 | LPDDR3_CKEO | DDRPHY_BAO  (AC18) f57 PDDR4_CKEO_B
LPDDR4_DQ15_ DDRPHY A _DQ15 | DDR4_DQU6 A | LPDDR4_DQI5 A | DDR3_DI1 | LPDDR3_D18 DDR4_BAL | LPDDR4_A5 A | DDR3_AL2 | LPDDR3_AL | DDRPHY BAl  (AC19) PDDR4_AS5_A
LPDDR4_DM1_A((- DDRPHY_A_DM1 | DDR4_DMU_A | LPDDR4_DMI_A | DDR3_DML | LPDDR3_DM2 DDR4_BGO | LPDDR4_A3 B | DDR3_BAD | LPDDR3_A8 | DDRPHY BGO  (AC20) &—})LPDDR“_”_“
5 DDR4_BG1 [ | DDR3_ALS |- | DDRPHY_BGL  (Ac21) X
LPDDR4_DQSLP ] 27| DDRPHY_A_DQSIP | DDR4_DQSU_P A | LPDDR4_DQSIP_A | DDR3_DQS1P | LPDDR3_DOS2P DDR4_CKE | LPDDR4_CKE1_B | DDR3_RASN |- | DDRPHY CKE  (AC22) f————————p)PLEDDR4_CKE1 B
LPDDR4_DQSIN DDRPHY A DQSIN | DDR4_DQSUN A | LPDDR4_DQSIN A | DDR3_DQSIN | LPDDR3_DQS2N B - B -
DDR4_CLKP | LPDDR4_CLKP_B | DDR3_CLKP | LPDDR3_CLKP | DDRPHY_CLKP (AC23) :;—g;”m“_c““’_ﬁ
4 DDR4_CLKN | LPDDR4_CLKN_B | DDR3_CLKN | LPDDR3_CLKN | DDRPHY CLKN (AC24) j———————p)LPDDR4_CLKN B
LEDDR4_DQO _| 5] DoREHY_B_DQO | DDR4_DQU4_B | LPDDR4_DQO_B | DDR3_D29 | LPDDR3_D14 F3
LPDDR4_DQ1 | T poreY_B_DO1 | DDR4_DQUO_B | LPDDR4_DQ1_B | DDR3_D31 | LPDDR3_D12 DDR4_CSNO | LPDDR4_CSN1_A | DDR3_CASN | LPDDR3_CSN1 | DDRPHY_CSNO  (AC25) fpm———QUFDPR4 CSln A
LPDDR4_DQ2 | o] DoreHY_B_DO2 | DDR4_DQU1 B | LPDDR4_DQ2_B | DDR3_D28 | LPDDR3_D13 DDR4_CSN1 | LPDDR4_CSNO_A | DDR3_CSN1 | LPDDR3_CSNO | DDRPHY_CSN1 (AC26) f—p5——))LPPPR4_CSO0n A
LPDDR4_DQ3 I o] DoREHY_B] | DDR4_DQUS B | LPDDR4_DQ3 B | DDR3_D30 | LPDDR3_D8 DDR4_ODTO | LPDDR4_ODT1 A | DDR3_WEN | LPDDR3_ODTO | DDRPHY_ODTO (AC27) 57X
LPDDR4_DQ4 TR11 ] DORPHY_ | DDR4_DQU7 B | LPDDR4_DQ4 B | DDR3 D26 | LPDDR3 D9 DDR4_ODTL | LPDDR4_ODTO_A | DDR3_ODT1 | LPDDR3_ODT1 | DDRPHY ODT1 (AC28) f——X
LPDDR4_DQ5 I £ PORPHY_B_DOS | DDR4_DQU3 B | LPDDR4_DQ5 B | DDR3_D24 | LPDDR3_D15 - D - B B b1
LPDDR4_DQ6_} TETo| DORPHY_B_DO6 | DDR4_DQU6 B | LPDDR4_DQ6 B | DDR3 D27 | LPDDR3 D10 DDR4 RESETN | LPDDR4 RESETN | DDR3 RESETN | -- | DDRPHY RESETN (AC29) J—————————>)LPDDR4_RESETn
LPDDR4_DQ7_k DDRPHY_B_DQ7 | DDR4_DQU2_B | LPDDR4_DQ7_B | DDR3_D25 | LPDDR3_D11 Note: Sequences can not be swap - -
LEDDR4_DMO_E)) ALS DDRPHY_B_DM0 | DDR4_DMU_B | LPDDR4_DMO_B | DDR3_DM3 | LPDDR3_DM1 DDR_RZQ 13 DOR R2Q “;ﬁg" VCC_DDR
LEDDR4_DQSOP | iig DDRPHY B DQSOP | DDR4_DOSU_P B | LEDDR4_DQSOP_B | DDR3_DQS3P | LPDDR3_DOS1P 1K2
LPDDR4_DQSON ] DDRPHY B DQSON | DDR4_DQSUN B | LPDDR4_DQSON B | DDR3_DQS3N | LPDDR3_DQSIN DDR_PLL_AVDD1V8 <1200 oo ——Ovee1ve
I
LPDDR4_DOS8_ § DDRPHY_B_DQ8 | DDR4_DQL1 B | LPDDR4_DO8 B | DDR3_D17 | LPDDR3_D27 104
LPDDR4_DQO | 5] poreHY_B_DQO | DDR4_DOL3 B | LPDDR4_DQY_B | DDR3_D19 | LPDDR3_D26 DDR_PLL_AVSS —||I-
LPDDR4_DQ10_} DDRPHY B DQ10 | DDR4 DQL4 B | LPDDR4 DQ10 B | DDR3 D18 | LPDDR3 D30 - 184 T1201 TP 0.5
LPDDR4_DQL1 | DDRPHY B DQ11 | DDR4_DOL6 B | LPDDR4_DO11_B | DDR3_D22 | LPDDR3_D31 bDR_VREFOUT O -
LPDDR4_DQ12 I DDRPHY B DQ12 | DDR4_DOLO_B | LPDDR4_DQ12 B | DDR3 D16 | LPDDR3 D28 — 5
LPDDR4_DQ13 ! DDRPHY B DQ13 | DDR4_DOL2 B | LPDDR4_DQ13 B | DDR3_D20 | LPDDR3_D24 DDR3L  =1.35V DDR_VDDQL_0 =
LPDDR4_DQ14 | DDRPHY B DQ14 | DDR4_DOL7 B | LPDDR4_DQ14 B | DDR3_D21 | LPDDR3_D25 DDR3  =1.5V DDR_VDDQL_1 54
LPDDR4_DQ15 | DDRPHY B DQ15 | DDR4_DQLS_B | LPDDR4_DO15 B | DDR3_D23 | LPDDR3_D29 DDR4 =1.2v DDR_VDDQL_2 =7
c18 LPDDR3 =1.2V DDR_VDDQL_3 D8
LPDDR‘I_DMI_B) DDRPHY_B_DM1 | DDR4_DML_B | LPDDR4_DM1_B | DDR3_DM2 | LPDDR3_DM3 iiﬁgii 10. ls\iz DDR_VDDQL_4 J_clzog —LCHN —Lc1205 —Lcuos —]_cuoa OVbD_Q
x =0.
LPDDR4_DOSIP I 2L {ooreiy B posie | DDR DoSL P B | LeDDR4 DOSIP B | DDR3 DQS2P | LPDDR3_DOS3P 100nF | 1.0uF | 1.0uF | 100nF | 10uF
LPDDR4_DQSIN | DDRPHY B DQSIN | DDR4_DQSL_N B | LPDDR4_DQSIN B | DDR3_DOS2N | LPDDR3_DQS3N
DDR3L  =1.35V v = = - - -
DDR3 5V DDR_VDDO_0 =&
DDR4 2v DDR_VDDO_1 |
LPDDR3 2v DDR_VDDQ_2 T VCC_DDR
LPDDR4 v DDR_VDDO_3 ==
LPDDR4x =1.1V DDR_VDDQ_4 f¢5 T
DDR_VDDQ_5
_Lc121s J_c1217
RK3528R Ia.ms Iwur
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RK3528A E (VCCIOL

U1000E
—_

Domain)

VCCIOl Domain
Operating Voltage=1.8V/3.3V

7 EMMC_DO/FSPI_DO_SOC _R96094 OR R0201
FSPI_DO | | _C4 v ks C_DO
FSPI_D1 | | GPIOL C5_u & IC_D1
FSPI_D2 | | GPIOL_C6_u IC_D2
_ _ce_ 7 EMMC_DO/FSPI_D0_SOC R96103 OR R0201
FSPI D3 | | cprol c7u B X c_D3 SPI_DO
- - 'SPI_D1
7 EMMC_DA4/FSPI_CSNO_SOC R96099 OR R0201 -
Fee ! | GPIOL DO_u 1;2 R96100 OR _R0201 cbe Ser 02
FSP. | | GPIO1_D1_u IC_D5 SPI_D3
9 R96101 OR R0201 EMMC_D4/FSPI_CSNO_SOC R96107 OR R0201
SCL M S| . MC o 2 u D PI N(
_SCL ML | UBRTS RTSN M1 | | EMMC D6 | GPIOL D2 ufer ROET02 R R070T 2 g E_Ds SHFSPI_CSNO
SDA_ML | UART5_CTSN M1 | -- | EMMC D7 | GPIOL D3 u - ! EMMC CLK/FSPI CLK SOC R96108 22R RO201 Syeser_cix
ARG R96098 OR R0201 -
12C6_SCL ML | UARTS RX M1 | ~-- | EMMC CMD | GPIOL D4 _u K emic_cvp
AR5 EMMC_CLK/FSPI_CLK_SOC R1311 22R
FSPI_CLK | EMMC_CLK | GPIOL D5 d DDEMMC_CLK
AB6
12C6_SDA ML | UARTS TX M1 | ~-- | EMMC_STRB | GPIOL_D7_d DDEMMC_STRB
VCCIO_FLASH
veeton vee JLES R96086 R veetvs i
c1301
RK3528R 1uF
RK3528A F(VCCIO2 Domain)
—
UL000F
e VCCIO_SD
VCCIO2 Domain _—
i = v2301
Operating Voltage=1.8V/3.3V veesvo,_sts S 36-ADINSG/ TR veezo_so
c21 T 1 5 T
|- | UBRT4_RTSN | UARTO_RX_MI1 | | GPIO2_A0_u =555 DMMC_DO N ouT
(= | UART4_CTSN | UARTO_TX_M1 | | GPIO2_Al u DMMC_D1 vee 3v3 2 2302
c2301 ‘W GND 1nF/16V ) R2309 c2303
A21 4.7uF 10K 3 4 127K/15—4.TuF
HSM_CLK_OUT MO | UART4_RX | JTAG_CPU_TCK MO | | GPI02_ A2 u 57 DMMC_D2 3306 EN BP
"R_DATA_M1 | UART4_TX | JTAG_CPU_TMS MO | | GPIO2_A3_u DMMC_D3 1nF/16V
PWM3_M1 | | "R_RSTN_M1 | FEPHY_LED DPX M1 | JTAG MCU_TCK MO | MMC_CMD | GPIO2_A4_u €20 DMMC_CMD — 1 —
- - - = Meu - = = R1330 228 = =
_CLK_OUT | | _CLK_M1 | FEPHY_LED_SPD M1 | JTAG_MCU_TMS_MO | MMC_CLK | GPI0O2_A5_d DMMC_CLK - -
D21 R2310 R2311
12C7_SDA | "R_DETN_M1 | FEPHY_LED_LINK M1 | -- | SDMMC_DETN | GPIO2_A6_u SDMMC_DET_L 66.5K/1% 100K/1%
VCCIO_SD
T o
veetoz_vee |REL—q - SDMMC_VOL, CTRL R2312 Lk, 1 |z
RK3528R c1303 c1304 R2313
100nF 1uF 47K
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RK3528A I (USB2.0 OTG/HOST)

U10001
=
USB2.0 OTGO
HS/FS/LS  0760_DM ggf 2 ggvsazo_omo_nm
0TGO_DP USB20_OTGO_DP
(Download Port) i Lous 1401 o=
° USB20_OTGO_VBUSDET 162 NC vee_3v3
- - . 20 USB_OTGO_VBUSDET,
_OTe0_1o 9202 test
USB2.0 HOST1 USB20_HOST1 DMt JE2 USB20_HOST1_DM
HS/FS/LS USB20 HOST1 DP 222 USB20_HOST1_DP
USB2.0 PHY Power
1D11
____OVDD_OV9
for OTGO and HOST1 C1400 C1401 -
100nF 1uF
1D12
CI402 cTos —OVeCve
100nF 1uF
USB20_AVDD3V3 1013 1407 STgos——OVee_3v3
100nF 1uF
RK3528R

4”_.|
‘wH

U1000J
—_—

MULTI PHY PCIE&U3

USB30_0TGO
USB30_0TGO_

0_TXDN

USB30_OT
USB30_0TGO_

0_RXDN

AAl4
AB14 ggi

MULTI PHY Power
for PCIE PHY&PCIE PLL&U3

PCIE2 30_AVDDOVY

Without PCIE/U3 Function
Power is also required

PCIE20_

30_AVDD1V8

1P11

RK3528A J(PCIE2.0/U3 PHY)

'CIE_REFCLKP_100M
'CIE_REFCLKN_100M

| Y13 N\pcrE20_TXDP
[ 2813 KpcrE20_tXDN

BALL PCIE20_RXDP
YL PCIE20_RXDN

1P12

— OVDD_0V9

C1407
1uF

E—— N

C1409
1uF

radsa

Size Title: E24C REV
A3 |  Page Name: 08.RK3528A USB/PCIE Controller v1.20
Date: Monday, May 19, 2025 Bheet 08 of 22
5 T 7 T >




RK3528A C(Saradc/OTP)

U1000C

SARADC SARADC INO BOOT €1500
SARADC_INO

SARADC IN1 RECOVER C1501

SARADC_IN1
SARADC IN2 HW ID C1502

SARADC_IN2
SARADC IN3 C1503

SARADC_IN3
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