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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RK3528 N (POWER)

A
BGA401_13R50X13R30X1R25

Caps should be
placed under
the U1000
package

Caps should be
placed close to
the U1000 package

U1000N -
|
CPU 14 !
CPU_DVED_0 Y775 €1000 CI001 €1002 C1003 ]
:y‘uiu\mr_r’l 3 | | | ma Y | €1004
: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
L = e — | VDD_LOGIC
|
GPU GPU_DVDD_0 igg :
GeU_DVDD_I jl;rs €1006 €1007 |
GPU_DVDD_. ~ N | na
X5R X5R !
o 63| e !
€0201 €0201 |
- = ' VDD_LOGIC
|
LOGIC LOGIC_DVDD_0 —:8 ? ! : ‘
LOEl;D‘VDL‘,’l T c1012 C1013 :
LOGIC_DVDD_2 =577 ~ N | wa
LOGIC_DVDD_3 [y X5R X5R !
LoGIC_DvDD_4 Iy 6.37 6.3v o !
| 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)

U10000

LRARA8ES

DRRRDDDDDDDDNNNNDDNNNNRRNRRNDDDDDBBDRBDD DR R

<
R R R R R R R RO Il Rl

B e
IR = S R e e N R R S S

<
R R R I 0 0 0 0 0 0 0 0 0 0 0 0

<
Se®

BGA401_13R50X13R30X1R25

U1000P

clolalalalofo @ @

rmru
Y

= |z [0 oo oo oo

||| = = =

&

BGA401_13R50X13R30X1R25

AVSS1_V!
AVSS1_V!

BGA401_13R50X13R30X1R25
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RK3528 B(0OSC/PLL/PMUIO Domain)

vee_3v3
(@

—

U1000B

C1100 2
C0201

NPOR
oscC

0SC_SOC_XOUT

|| 1 NA
1 6.3V X5R

R1101 1 __ XOUT24M T20

Y1100 —

- R1103
XIN GND2 NA

-” 2 { Gup1 xour 2%
€1101 * ! R0201

NA NA

—CO0G CRY4_2R50X2R00X0R5
50V
C0201

XIN24M

0SC_SOC_XIN

PMUIO Domain
Operating Voltage=3.3V Only

REF_CLK_OUT MO |

GPIO0_20_d
GPIOO0_Al d

HDMI_TX_HPD_5V0_od

HDMI ”X CEC 3V3 u

HDMI TX SCL 5V0 od

HDMI_TX_SDA_5V0_od

PMUIO_VCC3V3

1611
—--————+|P

BETi
=222

R22 (HDMI_TX_HPDIN 19
| P21 NHDpMITX CEC 19

| P22 \NHDMITX SCL 19
_229__________<< DMITX SDA 19

1J13

vee_3v3

i

110

VDD_0V9

i) PMU PLL

cii0d PMU_PLL_AVDDOV9

X5R

vee_1ve

i

PMU_PLL_AVDD1V8

PMUPLL_AVSS1
PMUPLL_AVSS2

PMU Domain Logic Power
Operating Voltage=0.9V

PMU_LOGIC_DVDD

X5R

6.3V
C0402

NA

- Lt P R R L L T

| 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 |
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RK3528_ A (DDR PHY)

10008

DDREHY

DDREH:

DDREHY A

DDREH:

DDREHY A

DDR_DQSOP_A
DDR_DOSON_A

DDR_DQ8_A

DDREHY A

DDREHY
DDREH:

DDREHY A

DDR DMI A

DDR_DOS1P_A

DDREHY_A

DDR_DQS0P_B
DDR_DOSON_B

DDR_DO8_B
DOR_DQY_B
BOR X
BOR_X

B12
212

DDRERY, n
DDREHY B

DDRERY,

DDREHY B

DOE D

BOR_X

TDOR X

DDR M1 B

DDR_DOS1P_B

DDREHY_B

DDREHY B
DDREHY |

DORPHY A
)
DORPHY A

DDREHY A |

DDREHY 2|

DDREHY 2|

oL

Ds1p
DoSIN

DDREHY B_|

o1

Dgs1E

B_DOSIN

DDRADOL3
ooR4_DHL, 2

DDR4_DQSL _P_A
DDR4DQSL N A |

DDR4_DQUL_A

DDR4_DQU4 B
DDR4_DQUO_B
DDR4_DQUL B
DDR4_DQUS B

TDQué B
DDRA_DQU2 B
DDR4_DMU_B

DDR4_DQSU_P |

DDR4_DQLL B

DDR4_DML B

DDR4_DOSL_P_B
DDRADOSL_N_B

LEDDRA_DMO_A

LEDDRA_DQS0B_A
LEDDRA_DQSON_A

LEDDR4_DQB_A

LEDDRA_DM1_ A

LEDDRA_DQS1_A
LEDDRA_DQSIN A

LEDDRA_DQS0P_B
LEDDRA_DQSON_B

LPDDR4_DOB_B
LPDDR4_DQY_B

LEDDRA_DQ10_B

LEDDRA_DQ11_B

LEDDRA_DQ12_B

LPDDRA 00158
Leoora_pu1 B

LEDDRA_DQS1P_B
LEDDRA_DQSIN_B

LPDDR3

e/
“cast/ALS

4 RESETN |

LPDDR4 DDR3 LPDDR3

LEDDR3_ODT2

LEDDR3_ODT3

LEDDR3 A5

LEDDR3_CSN2

,p:m} ¥
LPDDRS
LPDDRY
PDDRY

o3 580
Al

DDR3WEN
DDR3ODTL LEDDR3 ¢

LEDDRS_RESETN DDR3_RESETN |

Sequences can not be swap

(ac10)
(ac11)

(ac15)

(ac16)

(ac19)

(ac20)
(ac21)
(rc22)

(ac23)
(rc24)
(aC25)
(rC26)
(2C27)
(rC28)

(rc29)

DDR_RZQ

DDR_PLL_AVSS

DDR_VREFOUT

For LEDDRA/LEDDRAx mode
Sesteror
a2 the DDR

R1201 1 2 R0201 1%

tolera erance external
cted bet

meat b o tween
"R2Q pin and DDRBRY_VDDG pin

VCC_DDR

e [

1ov
“‘ 0201 i

' U
For DDRA/DDRS/LEDDRS m

cmo| o vee_ive
Sesteror
R

meat cted
A m the DDR RZQ pin Rt ara e pin

DDR_VDDQL_0

Default DDR4

DDR_VDI
DDR_VDDQ_

TI1203 | Ci204 | Ci205 | C1206 <1208

m T m T w | R

X5 X5 X5 X5

v Jeav e ] Jav

co201 | coz01 | coz01 C0402_BGA

WA
BGA401_13RSDX1IRI0KIRZS

oz | ciziz | cizis | cizne
Y NA Y Y

X5 X5 X5

X5
J v Jeav Jea Jav
co201 = coz01 | coz01 7] cosoz_sea

Note

Pin 1F5,1E5,
For examp e

jiis
pi3

o7
o

LPDDR4x mode:

1D6,1D7,1D8 connected to VCCOV6_DDR power supply

DIR_YDD0_0

YV B AV
Towr 7| 1o 7| 1o 0ur
i e e 5
Jew Jew Tew Tew
S cozor | cozor | coaon | coamn

o
C0402_BGA

! Note:

| Caps of between dashed green lines and U1000

) should be placed under the UL000 package.

| Other caps should be placed close to the UL000 packagq
]

e
Lour

1
x: sk
&

£
v v
Gian | Goann | o s

LPDDR4/4x DQ

| D s |

DDR_DQO_A
DOR_DOI_A
DDR_DOZ_A
DDR_DQ3_A
DDR_DQ4_A

b3 repoRa_DQO
B3 1LPDDR4_DQ1L7Z

DDR_DQ6_A

3 LPDDRA_DQ6 7 DOR_DO7_A

B3 1eDDR4_DQT 7

£3 LPDDRA_DMO_K. DDR_DMOA

i sooonsoos oo posoe &
13 eooRd_poson

008 08
oA
SORDaTT

DDR_DOTL_A
DDR_DOIZ_A

|
£3 LEDDR4_DQS

DDR_DOT4_A
DDR_DOT5 A

1P LPDDRA_DO15;

lz LEDDRA_DML_A(- DOR_DMLA

DDR_DQS1P A
1:1 LPDDR4_DOS1P 7
1:| LPDDRA_DQSIN 7 DDR_DOSTR A

B3 1LPODR4_DQIS

3 LPDDRA_DQ6

3 LepoR4 DQ7 2

§3 ueooRe_pun gy DoRDWOE
ooR_pgs0e

13 LPDDR4_DQSOP_f

jl e ot S a— Y

' s
£3 LEDDR4_DQS

1P LPDDRA_DOISE

5 ooon o gy RO

DDR DQS1P B

1:1 LPDDR4_DOS1 :

13 LEDDR4_DQSIN E DDR_DOSTR B
[

'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
lz LPDDRA_DQO_: . L1, :
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

LPDDR4/4x AC

SYLEDDRA_CKE1
SYLEDDRA_CKEO

LPDDRA_AO_B
LPDDR4_AL A
LPDDRA_CSTn |
LEDDRA_A4_A

LPDDRA_A4_B
LPDDR4_CLKP_A
LPDDRA_AL B
LPDDRA_AS B

LEDDRA_A2_A
LEDDR4_CLEN
LPDDRA_CS0n_|
LEDDRA_A3_A

LEDDRA_AO_A
LPDDRA_A2_B

LeDOR(_CKEO
LoDORAAS A

SYLEDDRA_A3_B

SYLEDDRA_CKE1 X

LEDDRA_CLKP_B
LPDDRA_CLKN B

LPDDRA_CS1n_A
LPDDRA_CS0n_A

AC29 )LEDDRA_RESETA

e m e —————————————-—-




RK3528 E (VCCIOl1l Domain)
—
1000E
gL
VCCIOl Domain
Operating Voltage=1.8V/3.3V
Y7 .
| GPIOl_C4_u MMC DO 14
| -, pes X MMC DI 14
D | 8 2 MMC D2 14
| Gero1_c7u R X MMC D3 14
7
F | GPIOl_DO_u 1;2 MMC D4 14
FS | GPIOL_DI_u MMC D5 14
2C5_SCL_M1 | UARTS_RTSN_M1 | | EMMC_D6 | GPIOL_D2 u {;5 MMC D6 14
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
EMMC_CLK/FSPI_CLK_SOC R1315 & \5%_2 R0201
FSPT_CLK | EMMC_CLK | GPIOL_D5_d o2 LIRNAZ DPEMMC_CLK 14
I2C6_SDA M1 | UARTS_TX M1 | -- | EMMC | GPIOl_D7_d 2ED KEMMC_STRB 14
)
VCCIO_FLASH ] Default
T | DiscretePower solution, power by VCC_1V8
vCCI101_vee S : PMIC solution, power by VCC1V8_EMMC,only 1.8V
€1300 ' c1301
| wa | wa
BGA401_13R50X13R30X1R25 X5R ! X5R
o 10v | o 6.3
€0201 ] €0402
)
- | eceoccccccccccccccccccccccccccccccccccaee
= | = a
. | 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)
—
UL000F
Ditoos
VCCIO2 Domain
Operating Voltage=1.8V/3.3V
- | | UBRRTO_RX_M1 | SDMMC_DO | GPIO2_AO_u ggé DMMC DO 15
- | | UARRTO_TX_M1 | SDMMC_ | GPIO2_Al u DMMC D1 15
8 a21
HSM_CLK_OUT_M0 | UART4_RX | JTAG_CPU_TCK MO | SDMMC D2 | GPIO2 A2 u 557 DMMC D2 15
R_DATA_M1 | UBRT4_TX | JTAG_CPU_TMS_MO | SDMMC_D3 | GPIO2_A3_u DMMC D3 15
€20
PWM3_M1 |- | SCR_RSTN_M1 | FEPHY_LED DPX M1 | JTAG MCU_TCK MO | § | GPIO2_A4_u R1330 A ST 00T DMMC CMD 15
TEST_CLK_OUT | I12C7_SCL | R_CLK_M1 | FEPHY_LED_SPD_M1 | JTAG_MCU_TMS_MO | SDMMC_ | GPIO2_A5 d = LR A2 DMMC_CLK 15
12C7_SDA | SCR_DETN_ML | FEPHY_LED_LINK M1 | -- | SDMMC_DETN | GPIO2_A6_u bt (SDMMC_DET L 15
VCCIO_SD
)
)
VCCI02_VCC 1B14 ’ 1
- )
A c1303 : c1304
BGA401_13R50X13R30X1R25 | na | wa
XSR ! XSR
o 1oV 1| s
€0201 ] €0402
)
= ] =
g
H a
1 Note:
A ! 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
L e e e L L L T T T T
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RK3528 I (USB2.0 OTG/HOST)

10001
—
USB2.0 OTGO
HS/FS/LS ) OTGO DM gﬁ "‘lef 20 Ohm +10% § ;;usszo_omo_m 18
20_0TGO_DP USB20_OTGO_DP 18
(Download Port) i \Y] -
USB20_0TGO s K USB20_OTGO_VBUSDET 18
USB20_OTGO_ID D20 K usB20_0TGO_ID 18
USB2.0 HOST1 F20 "Ilef 20 Ohm +10% USB20_HOSTL DM 18
HS/FS/LS £20 v USB20_HOSTL DR 18
USB2.0 PHY Power |
. o lini1
for OTGO and HOSTI US520_DVDDOVS ST cTaol oven_0v9
NA ] NA
X5R 1 X5R
o 107 H o 6
0201 0402
= H =
]
USB20_AVDD1V8 1012 1402 : <1403 Qvee_1ve
NA 1 NA
X5R X5R
o 107 ! o e
0201 H 0402
= H =
us20_avopavs A2 1107 : <1905 -ovee_3v3
| | wa | wa
A X5R X5R
BGA401_13R50X13R30X1R25 o 107 ! o 6
0201 ! 0402
P
]
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 package
L

RK3528 J(PCIE2.0/U3 PHY)

U1000J
—_—

MULTI PHY PCIE&U3

PCIE20_]
PCIE20_]

30_0TGO
30_0TGO

| BC
PCI

_TXDP
_TXDN

30_0TGO
30_0TGO_

| PCIE20_RXDP
PCIE20_RXDN

AAl4
AB14 Eg

Y13

PCIE20_REFCLKN 18

1

AA13

AAll

1

Y1l

MULTI PHY Power
for PCIE PHY&PCIE PLL&U3

30_AVDDOVY

Without PCIE/U3 Function
Power is also required

BCIE2 AVDD1VE

1P11

1P12

OVDD_0V9

BGA401_13R50X13R30X1R25

STge——OVec_1v8

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

2
R9842 A R0407 PCIE20_TXDP 18
PCIE20_TXDN 18

R9B43 AR R0402
1 2
R9843 2 R040Z PCIE20_RXDP 18
PCIEZO_REFCLKY 18 RO845 A R0402 PCIEZO_RXDN 18

1 2
FETE] NASRETIE iussao_omo_ssuy
25835 M 25107 USB30_OTGO_SSTXN
2
FET) 007 ;;ussao_omo_ssxxy
Roil M 5105 USB30_OTGO_SSRXN

18
18

18
18

should be placed under the U1000 package. = HT2
y Other caps should be placed close to the Ul000 package
e o o o o o = - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ize Document Number rev
A3 <Doc>
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RK3528 C(Saradc/OTP)

U1000C

SARADC B AR10 SARADC INO BOOT 1 2 25V

SARADC_INO C1500 NA | [C0201 x5R

AB10 SARADC IN1 RECOVER 1 2 25V

CI501 NA |[C0201 X5R

1R9 SARADC IN2 HW ID 1 2 25V
C1502 NA | [C0201

SARADC_IN1

SARADC_IN2

1P9
SARADC_IN3 f—X

I ° VCC_1v8
SARADC_AVDD1V8 I C1504 OV
NA

X5R
o~
10v

— 0201

OTP_VCC1V8 \ 4 C1505
dmw

NA X5R

BGA401_13R50X13R30X1R25 o 10V TABLE

C0201

- Item BOOT MODE

r-___________________________________q
| Note: :
! Caps of between dashed green lines and U1000 ]
" should be placed under the Ul000 package. ]

|

ovee_1ve

LEVEL1 USB (Maskrom mode)

LEVEL2

0 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 @ @ @ @

LEVEL3 FSPI--USB

LEVEL4

LEVELS

vee_1ve VCC51V8 LEVEL6 EMMC--USB

—

LEVEL7 EMMC--SD Card--USB

LEVELS SD Card--USB

LEVELS
SARADC IN1 RECOVER SARADC INO BOOT

LEVEL10 FSPI--EMMC--SD Card--USB

————— K SARADC_INO_BOOT 22

——— K SARADC_IN2_HW_ID 22

HT2
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RK3528 L (HDMI PHY)

U1000L
HDMI2.1 TMDS

HDMI TXCLKN PORT1

HDMI_TX_CLKN HDMI_TXCLKP PORTL

HDMI_TX CLKP

HDMI TXON PORT1
HDMI TX DON

HDMI TXOP PORT1

HDMI_TX_DOP

HDMI TX1N PORT1
HDMI TX DIN

e HDMI_TX1P_PORTL
HDMI_TX DI1P

HDMI TX2N PORT1
HDMI TX D2N

e HDMI_TX2P_PORTL
HDMI_TX D2P

HDMI_REXT RO201

HDMI PHY Power VDD_0V9

i

HDMI EXTR R1608 1 2 NA 1% ”I
|

HDMI_TX_DVDDOV9 1600
NA

X5R

—

10v
o~

C0201

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 @ @ @ @

DMI_TXCLKN_PORT 19
DMI_TXCLKP_PORT 19

DMI_TXON_PORT
DMI_TXOP_PORT
DMI_TX1N_PORT
DMI_TX1P_PORT

DMI_TX2N_PORT
DMI_TX2P_PORT

HT2
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RK3528 M(Acodec/VDAC)

U1000M
p—

Acodec

ACODEC_LINEOUT L
ACODEC_LINEOUT R

ACODEC_VCM

ACODEC_AVDD1V8

ACODEC_AVSS

vaz SHa0L 18

W22 SHA0R 18

1M12  ACODEC VCM  C1700 1 || 2 NA X5R 6.3V ”P
1 C0402_BGA

1K14

ovee_1ve

C1701
NA

X5R

—

10v
o~

C0201

1L12 |h

VDAC_IOUTP

VDAC

VDAC_TIOUTN

VDAC_AVSS

VDAC_IREF

VDAC_AVDD1V8

“SPVDAC_OUT 18

R1701
NA
1%
R0402

Close to Soc

1N15
—--————+|P

1K11
—--————+|P

1K12 VDAC IREF _R1702 1 2 NA 1% llh
I

ovee_1ve

NA
BGA401_13R50X13R30X1R25

Lkttt |

]
| Note:

R0201
7 w§a

X5R
10v

! Caps of between dashed green lines and U1000

should be placed under the U1000 package.

: 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 @ @ @ @

HT2
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RK3528 K (Embed FEPHY)

UL000K

FEPHY

FEPHY TXN EPHY TXN 21

CEBHY Txb Diff 100 Ohm $105 EgiEPHY—TXP 21

FEPHY RXP Diff 100 Ohm - XEFEPHY_RXP 21

FEPHY RXN FEPHY RXN 21
FEPHY REXT 2 NA 1% llh

FEPHY REXT

R0O201

FEPHY Power

FEPHY_ AVDDOV9 g

B C1800
NA

X5R

FEPHY_AVDD1V8 ovee_1vs

FEPHY_AVDD3V3 ovee_3v3

NA
BGA401_13R50X13R30X1R25

Lkttt |

]
| Note:

: 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 @ @ @ @

|

|

! Caps of between dashed green lines and U1000 ]
|

|
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RK3528 D (VCCIOO0 Domain) RK3528 G(VCCIO3 Domain)

1000

VCCIO3 Domain
Operating Voltage=1.8V/3.3V

10000

VCCIOO0 Domain
i = UART2_RX_MD G 03_10 1m0l 21
Operating Voltage=1.8V/3.3V ; o o = o o 2

| RxDL 21
RXDO 21

| BCIE CLKREQN ML | o D0 20 UART2_RTSN 40
| PCTE WAKEN 1 001 o017 PR 20 s UARTZ CTSN M0

2
BAMO_ML |  UARTS_RX M 7 sp100_D2 o e i o2 20 URRT6_CTSN o XCLK I —— el
P | - D100 D3 TFI D3 20 UARTE RTSN o1 c . 5 {aMACI RXCIK 21

) 821
Pan | - . . Sywter_ o 20 - OARTS T M0 ; . R oz ones oy 2
- N ARTE_RY) :ﬁ GMACI RXD2 21
SD100_C1X <En ) UARTS_RX) o1 11 ] X ¥
UARTS_RTSN MO C 0 01 a5 d o T T ST _cIx 20
ARTS CTSN MO 2 sony o0 01 ne o [R22—B1906 WA ROZ01 5% Syyre: Reg_on 20 UART?_CTSN MO 0 RGMITI_TX _1X03 21
187 UARTT RTSN MO | o GMITITXD2 s T2 21
iz el | o b K wake HOST 20 RISV - =
- URRTT_TX MO | WREN
UARTT_CTSN 1 UART2_RY 1 0 Koarzo_rx BT 20 UARTT_RX MO S0101 DETN
UARTT RTSN M1 ™0 Soarto TX BT 20
UARTT_TX 1T c U T o Lonrno w1s_sr 20 1250_vCLK_10 RaMITL_C 03_84 _MCLKINOUT 21
UARTT RY M1 550 M0 UARTZ_CTSN M o17m3 Sunrro_crs s 20 _MCLK | X
w5
e s 2 o oc 2
D: T RGMII1_MDIO Y T —CY MAC1_MDIO 21
LRCK M1 STOFATL REMITI TXEN PR SawciTman 21
D1 i
= an
;;os-r_um_m 20 | UART6_TX ) RGMITL 3 0

7 REG ON 20 B : L ewamoves 2
- 1w | uARTS RX CLK_32%_ouT 10 | - o 520
T ML | - se11_cs f e v wkssost 20 - - B -

]
Bae L | - 1 CLK_32K_OUT ML | GPTO1_C3 ¢ vee_1ve

ETH_CLK_25M 0

vee_3v3
veeros_vee

BGA401_

-

H Note: !
Note: H !

] Caps of between dashed green lines and U1000 ]
Caps of between dashed green lines and U1000 ] should be placed under the U1000 package. ]
should be placed under the U000 package. ' Other caps should be placed close to the U1000 package !
Other caps should be placed close to the U1000 package: '

RK3528 H(VCCIO4 Domain)

10008

VCCIO4 Domain
Operating Voltage=1.8V/3.3V

PMU_DEBUG | C ce104_n0_d b SPDIF_TX 18
- scL GPTO4 AL~ SDMMC_PHREN L 15

URRT3_RTSN GPT04_ A2 d 12C_SDA_Chager 18,22

URRT3CTSN GPIO4 A3 12¢_SCL Chager 18,22
GPTO4
GPTO4_;
GPTO4 ]
GPTO4 A7 ¢

URRT3_RX_MD - P104_BO_d
URRT3_TX_MD L 0 P04 BL

i w 3 hager 1
p104 52 o | $)GPIO_Chager 18
Gr1oa B3 d P2

GPTO4_B
GPTO4 B

aot0d me u | Sysmac vor cmRLE 15

Ge104 c1
Gp104 02 4 P )amc1 RSTa L 21

GPT04_C:

GP1047C. PN MO ARM 16
- Py DiscretePower

UARTL_TX 41 c Ge104_c5 d Aok ) PHM2_MO_LOGIC 16
UARTI RICIL 2 Gp104TC K pmws 0T Ry 22
g s
UARTO_RY MO | JTAGMCU_THS M1 | JTAG_CEU > = pebug_vart Rx 17
URRTOTTMD | JTAGMCUITCKOMI | 3 5 > bebug vart T 17
'

vee_3v3

-
Note: :
Caps of between dashed green lines and U1000 ]
[}
[}
]

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




LPDDR4X 200Ball

30008

LEDDRA_DQO_J

L2DDRA_DQ7

5 LPDDR4_DQSOP 7
5 LPDDR4_DQSON 7

LEDDRA_DMO_

LPDDRA_DQB_A(

LEDDRA_DQS1P 7
PDDRA_DQSIN 2

LEDDRA_DM1

B

gl
il
i
31

reserpind “;i
B en—
KS ¢

LoooRe_cson & 4
LoDRe-cS1n A £
x—

vee_bor,

vecove_Dor

3 FooRe_Dos0P B 5

iE PDDR4_DQSON B 5

N (KtPODRADMOB 5
1

PDDR4_DQ8 B 5

1
T
1
1

PDDRA DQ15 B
oest_s b ",m oo ogsie
DQsl_c b V1o PDDR4_DQSIN_B

our_p P iPoORA DML B 5

2] LeooRe_cLke_8
L) LEDDRA_CLKN B
] wovoRe_cxz0_5
= LepDRACKE1 TS
c—X

L] t2ooRa_cson
= C2poRd cs1n
R

oor cn b 22— ovee_por

T (CLEDDR4_RESETn 5

BGA200_

0X10R0XORS_2L

ootz | ea0a | 3008 ca008 ca007 ca008 G009 coo | csou 2
NA
X \mnz \nmz \nmz \nmz \nmz \nmz a0z \nmz \nmz
6 N X5

b o b b b 10v b

30008

c3021 _| c3022 _| c3023 | c3o24 | c3025 coz
NA NA NA A NA
6

3 C0402

VeC1vs_ppR

cous | caoua | caoas | c30a 047 ca0ds ca04s
Mo [ m | m |
c C0402 C mnz nwz nwz nwz
X5 xR N
o v

VCCOV6_DDR

Veesvo_sys

13000

Im‘ I i|tm‘ I I I I I

9 c3030
A

VCC1V8_DDR

vee_1ve
VeCove_DDR

NA
IND_252012

5

»
Ro201 1.5v
s o e 9.138ms

caoss | cass | czos7
NA NA
ik '-nzm

e e

R0X10RDKORS_2L

Frida:

Rpril 17,
T

2022




U4000B
NA

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

U4000A
NA
VCCIO_FLASH VCCIO_FLASH
e}

R4000 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

|”| c4009 2 vss4

EMMC RST K5

VDDi VSs5

EMMC STRB R4003 VSs6
Data Strobe

vSSQ1

R4004 , EO

NA W VSF; zSSQi

r02017 r10 | VSF S50
VSF3 vs504

5% K10
s VSF4 VSSQ5

BGA153_13RX1IR5X0R9 2L

BGA153_13RX1IR5X0R 2L

HT2
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TF Card

DATA2
CD/DATA3
CMD

VDD

CLK

Vss
DATAO
DATAL

CD

DMMC_DO
DMMC_D1
DMMC_D2
DMMC_D3
DMMC_CMD 6
DMMC_CLK 6

VCC3V3_SDO

3
6
3
3

wlo|a|a|u|e|w|o]-

D) SDMMC DET L 6 ED29 NA ED9205NA
SONL0 2R50X1R00XOR50 SONL0 2R50X1R00XOR50
— —1 10 — —1 10
101 NC_10 [ 101 NC_10 [
102 NC 9 |5 T 102 NC 9 |5 T
et swo—— |1 et swo—— |1
103 Ne 7 ¢ 103 Ne 7 ¢

T04 NC_ 6 T04 NC_ 6

">>SDMMC_PWREN L 12,15

VCCIO_SD VCC3V3_SD

I

U4201 04200
VCC5V0_SYS NA VCCIO_SD vee_3v3 N2

Q SOT 23 5 Q SOT 23

N 2 g 3
. L1

1
vee_3v3 2
€4200 '|| GND R4209 c9921 R4210 _ R42
3 —NA = NA N

—NA 1 R4208, 2 NA
X5R 10V EN 1% N o xR 10V, R0201 5
0402 c4207 o[ ro201 0603 5% RO2

— CO0G 25V —
= o =

0201

VCC3V3_SD
o

—

C4205 C4206
—NA ——NA

|
|
|
|
2
v
|
e
|
x5R 10V [ x5R 10v
41 o~ ™~
|
|
|
L

C0603 C0201

Close to Connector

aoaocoacocoacocoosd

12,15 SDMMC_PWREN_L%

R4215 1 w 2 _R0O201 1 Q4204
NA
T ma216 | sor_s23 SDMMC_PWREN=L VCC_SD=3.3V (Default)
s SDMMC_PWREN=H VCC_SD=0V
R0201

SDMMC_VOL_CTRL_H))

~

SDIO2.0 SDMMCO VOL CTRL=H VCCIO SD=3.34V(Default)
SDIO3.0 SDMMCO VOL CTRL=L VCCIO SD=1.816V

HT2
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5

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

<7104
NA

a 2
A e | emoz | coron o L —
NA NA NA vl 3

10 2 VDD_ARM EN 1

co603 | xsm 0603 0603
58 X5R 6.3 X5
R0201 ¢ 6.3v €0201 | 6.3V

vee_3v3

vee_3v3
R2104
NA

1% v 1%
RO201 R0201 R2106 R2107
N G NA

12 ez w0 pooIcyy— Lo ~ 82109 1 Default 0.901V Default 0.953V

1 1

Ro201 18 rio | conz 0.703V-1.006V w0201 Jf B20t 0.746v-1.201V

Default down WA 15 N L 2
26K l

R2111 P o113 1 2 Ro201 1
12 P MO_ARY;
R0201 58 N 0 prti R

V=Vmax- (Vmax-Vmin) *Duty ey o113 V=Vmax- (Vmax-Vmin) *Duty
s m

N 1
N o201 RO201 Default down Raus
¥R A

26K 257 1%
N c0201 RO201

Note:
VCC5V0_SYS-->VDD_0V9 W}?ei LAYOUT, a star must be used,

Step 1 Branch to each load

Veesvo_sys

c2118
NA

51

%
0201

VCC5V0_SYS-->VCC_DDR
Step 2

VCC_3V3->VCC_1V8(LDO) oo

R Default:LPDDR4=1.1V
IND_252012
5.268

Step 2
? NA

vee_3v3

50T 235

T 2 5 - Na <
h -

DDR4

= LPDDR4/4x

| cazs DDR3

NA

KSR DDR3L
LPDDR3

VCCIO_FLASH

VCC5V0_SYS-->VCC_3V3
Step 2

i
NA

3.408
IND_303015
veesvo_svs NA 0.0560hn

NA
R0201 C0201
5 X5
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




5V_SYS

€100
N1
SC0402 111
X7R D
VBUSPD_TYPEC . 16V SR0402 NA VCCS(\;O_SYS
T . . C D SW= 1.1MH
N 0 IND_404018
€2003 €9908 3A 0.09Rohm | R153 c103
2597 m | N NA | §a c1o4 c105 c106 c9941 €9942 €9943
> ®——co0805 C0402 4| 3 SR0201 —=—C0G | Na | wa | wa | wa | wa | wa
o Txse ] xsw N F*_| :|_25v TOXTR TSXTR SSX7R - SSX7R - SX7R SUXTR
B 25v 25v 2 FB=0.8V scoz01 | 1ov | 1ov | 1ov [ 1ov | 1ov | 1ov
© SC0603 SC0603 SC0201 SC0603 SC0603 SC0603 I~
= = = ~ 5V R155
NA
NA SR0201
u12
c
VBUSPD_TYPEC VBUSPD_TYPEC
VBUSPD_TYPEC J13 = [¢)
o NA -
usb-c-smd_typec-324g-bcp24
12 Debug_Uart_Tx gg: - - A 1 c189 N
12 Debug Uart Rx - 29| VBUS_1 NA R9856
i VBUS 2 0402 NA
b Bg | VBUS_3 7| xsr R0402
p2d D21 VBDS_4 1 2 25v J s
L POWER _CC1 A5 R30 ¥
POWER_CC2 B5 | CC1 R0402
N N ce2 NA 5% 8
Debug Uart Tx A8 N
Debug Uart Rx B8 z:iw
2
. 17 vse eppe Y41 cep | POWER CC2
17 uss_pp_pu ) 1 2 '}:18201 5% ? 2; DML B . POWER CC1
] —r OTG USB+Debug i e
17 USB_PD_DP ) 1 2 NA 5% o BE 227
— 0= ROZ0T N
R299 .
~ ~ |
DSbeSZ
- -
= = HOLE_1 é
= = HOLE_2 [5
HOLE 3 [ A
312 ! HOLE_4 175
BL GND2 GND74OT‘DW A _
B1o | GND3 GND_HOLD2 Title
GND4 HT2
= [Bize Document Number rev
= = Custjom<Doc>
Date: Friday, April 12, 2024 [Bheet 7 of 73
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VCC5V0_SYS
VCC5V0_SYS =
Leh, Ll $
R223 1 2 N 5% USB2_HOST3DM 2 9955 9956
7 USB20_HOST1_DM
_HOSTL DML ) RO20T b 21 Ii ——m NA o 98506 VBUSED_TYPEC
R222 1 2 N 5% USB2_HOST3DP 3 0805 0805 o
7 USB20_HOST1_DP >
_HOSTL_D2 (L ) ROZ01 || 4 D:\’me X5R X5R -
o o - GND O 10v 10v ~
o a3 ﬁinu J12 i
- 3= I-
N 1 l ovee_3v3
D - - 5 __|||.
5 oL 10
7 oR 10
8 VDAC_OUT 10
USB2.0 HOST1 9 ik
. 10 12C_SDA_Chager 12,22
1 12C_sCL Chager 12,22 DBEHE
12 K WIFI Reset 12
13 SPGPIO Chager 12
14 —-—"I'
VCesvo_sYs 15 7 PCIE20_REFCLKN 7
- —|— 16 7 | PCIE20_REFCLKP 7
17 ——| |
o 8
B 18 PCIE20_RXDN 7
19 2 ;vcmzo_kxm: 7 WIFI
3 20 —-—"I'
VBUS A 21 PCIE20_TXDN 7
c198 0201 1 NA_ 10V X5R 2 21 =
7,18  USB20_OTGO_DM €199 0201 1 NA__ 10V X5 - @ 22 BCIE20_TXDP 7
7,18 USB20_OTGO_DP D+ 23 FIr
€196 0201 1 NA_ 10V XSR 'Ill cup Vveesvo_sys 2t § ;; USB20 0160 DM 7,18 o
7 C197 0201 1 NA__10V_X5R 3 25 726 UsB20_0TGO PP 7,18
7 — Rx+ - 26 |- |I-
; c194  C0201 1 NA_ 10V X5 | g | GNP - A o
€195 0201 1 NA__ 10V X5 9| ™ 4 | co9s2 c9953 9954
7 TX+ =) — 5
] ——na NA NA &
UsB1 @ 0805 0805 0805
NA X5R X5R X5R
o o o o o | usb-3_0-a_u-a-39ss-y- 10V 10V 10v
c 2 2 8 2 2 g
3
bx By by B bx Ix _
> > > > > >
- = = = = VCC5V0_SYS vee_3v3 VBUSPD_TYPEC
€961 c9962
| cooss ' o957 | ma NA
USB3.0 HOST1 F-
" _| cosos 0805 o ¥R | xsR
X5R X5R 25v 25v
10v 10v
B 7 USB20_0TGO_ID ))
7 USB20_OTGO_VBUSDET ) L 2__ovee_3v3
R0201
€2505 NA
NA 5%
X5R
10v
0201
A
[Title
HT2
ize Document Number ev
A3 <Doc>
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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

DMI_TXCLKP_PORT 9
DMI_TXCLKN_PORT 9

TXCLKP PORT
TXCLKN PORT

HDMITX _SCL HDMITX SCL 4

HDMITX SDA DMITX SDA 4
HDMITX CEC 2 DMITX CEC 4
HDMI TX HPDIN &

HDMI_TX HPDIN 4

VCC5V0_SYS
(e

HDMI TX DDC

D23

. 42
SoD_323
VCC5V_HDMI_TX

R117 5C0402
NA X5R

o~
5% 10v
R0201

1N, .2 RO201fs

R5003

HDMITX SCL HDMI TXDDC SCL PORT

R118
NA
5%
R0201

1N, .2 RO201fs

R9818

HDMITX SDA HDMI TXDDC SDA PORT

HDMI TX CEC

HDMITX CEC HDMI TX CEC PORT

L

TX2P PORT

uUle
NA

ESD2510H0 75

TX2N PORT

I01

102

TX1P PORT

GND

TX1N PORT

103

TX0P PORT

104

Cj<=0.4pF

0 HDMI TX2P PORT

NC_10

HDMI TX2N PORT

NC 9
GND

HDMI TX1P PORT

NC 7

HDMI TX1N PORT

NC 6

TXON PORT

I01

102

[
TXCLKP_PORT '”|

GND

TXCLKN PORT

103

TX CEC PORT

0 HDMI TXOP PORT

NC_10

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

NC_9

GND

HDMI_TXON PORT
_______4|h

HDMI TXCLKP PORT

NC 7

HDMI TXCLKN PORT

NC_6

NA

ESD2510H0_75

TXDDC SCL PORT

TXDDC SDA PORT

TX HPD PORT

VCC5V_HDMI_TXO.

102

101 NC_10

NC_9 T 320

CRND

103

104

SRD NA

Ne_7 HDMIA19_HDMI_01A
NC 6 _| |_

U7013 NA

ESD2510H0_75

e |

| HDMI TX HPD

o En an an as as av a» e @ > @ @ @ @ @

HDMI TX HPDIN R119

HDMI TX HPD PORT
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”F_—

4$_;;

4$_;L
4$_;;

.|||_1
ANANA 2

R542 NA SR0402

.|||_3
ANANA 4

NA

WIFI/BT

R543 NA SR0402
5

2

12 HOST WAKE BT M) 6
12 BT WAKE HOST M) T

—2

vee_3vio——2 |

10

11

12 WIFT REG ON M) 12 |
12 WL _WAKE HOST M) 13

12 wIF1_p2<<- 14

12 wrF1_p3<<- 15

12 wIFI_cMp<<- 16

12 WIFI_CLKLS =

12 WIFI_po<<- 18

12 wIFr_p1{— 12
'” 20
21

vee_3vap—22 |

NC1
HOST_WAKE_BT
BT_WAKE_HOST
NC2

VBAT1

USB_DM
USB_DP
PWR_WF
WL_WAKE_HSOT
SDIO_DATA2
SDIO_DATA3
SDIO_CMD
SDIO_CLK
SDIO_DATAO
SDIO_DATAL
GND3

NC3

1°S08d008gM " IXS

UART1_CTS
UART1_RX
UART1_TX

UART1_RTS

NC6
PWR_BT
GND5

NC5

GND4
UARTO_RX
UARTO_TX
PCM_SYNC
BCM_IN
PCM_CLK
PCM_OUT
HOST_WAKE_WL

NC4

|44 (K UARTO_RTS BT 12

43 >>UARTO_TX BT 12

42 >>UARTO_RX BT 12

4L (K UARTO_CTS BT 12

40

39

| 34 (K BT REG ON 12

33 |h
32
31 |h

30

29

28

27

26

25

| 24 (K HOST WAKE WL 12

23

vee_3v3
(e

C939
NA
——X7R
6.3V

N
SC0603

€940
NA
X7TR =
6.3V
SC0603

Co41
NA
—X5R
6.3V
5C0603
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2

16711 PHYO ETH3-
¥6700 N
PHY XTALOUT 1 PHYO_MDI3- 1 2 c9922 || 2 ma 1C04025N
= XIN  GND2 M‘ =
N GND R9807 oy C0102 | [¥58 16V 16709 'y
PHY XTALIN SR0201 1% 2 NA J6612
ey 12 DL XouT - 4 3 1C0403sN PHYO_ETHO+ 1
aacimor 12 = csr01 o it B : co923 || 2 I Fron o L
aMpC1TIDS 12 CRY4_2RS50X2RO00X0RSS'| NA R9809 Y 0402 | [X5R 167 GNDA PAY0_ETHIY B
el TXEN 12 C0G C0G SR0201 1% g2 88" PRY0_ETHI- 3
- o 5V of 5V N, N, ) PHY0 ETH3+ PAY0_ETHZF 6
SSawact ek 12 0201 0201 7 4 PRY0_ETHZ-
16712 PHYO ETH2-
s ror 1 - - :
s 10 PHYO_MDI2- 1 2 = co9241 || 2 ma LC04025N 16710
- R9808 Iy c0102 | [%5R 16V nm
GMACI RXD3 12 2
MAC1 RKDY CRS 12 SRO0201 1% 1C0403sN o
= 1 A3
PHYO MDI2+ 1 2 . €9925 1 || 2 ®A I
<Cauncy_mxcrx 12 R9806 Iy Cod02 | [¥5R 167 DA
GMAC1_MCLKINOUT R6710 1 2 NA__ 5% PHY CLROUTI2S SRO201 1% N N
| rema o 3-3vep 52| 8% bivo_B1Hz
“>>GMAC1_MCLKINOUT 12 iy |9~ Y T
A MAC <----- PHY . , x BRAANASHIAS
s FEPHY_RXN
—K ;mc;’;n?fo k7 RO201 4 RN R9822 N N L6715 PHYO ETH1-
- H SR0201 1% NA
| i PHY0 MDI1- 1 2 C€9926 || 2 NA
= H 1 R98I1 A T0402 | [X5R 16V 1 2 16713
SR0201 1% = NA
GMACL_RSTn L 12 N v’ e 020
e e VCCIO PHY0=3.3V DNP 22R 4 3 ‘\‘ Leosozsn
_ PHYO_MDIL+ 1 2 . c9927 || 2 wA
VCCIO PHYO:l.SV‘ 120R ‘ 100R Default RSB MR o co102 | [¥5R Tev GHDR H
_ 3 2
8 PHYO_ETH1
FEPHY_RXP g -
RXEK R9821 oy
11 FEPHY_TXN((: | | 16716 PHYO_ETHO-
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