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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Generate Bill of Materials

Header:
Item\tPart\tDescription\tPCB Footprint\tReference\tQuantity\tOption

Combined property string:
{Item}\t{Value}\t{Description}\t{PCB Footprint}\t{Reference}\t{Quantity }\t{Option}

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)

VDD_ARM

VDD_LOGIC

VDD_LOGIC

A
BGA401_13R50X13R30X1R25

Caps should be
placed under
the U1000
package

Caps should be
placed close to
the U1000 package

U1000N '
CPU 14 ! T
CPU_DVDD_0 =7+ €1000 C1001 €1002 €1003 1
CPU_DVDD_1 F—7p3 im; im; im; NA | €1004
CPU_DVDD_2 Iy XSR XSR XSR XSR NA
CPU_DVDD_3 F—= 6.3V 6.3V 6.3V qv ! X5R
CPU_DVDD_4 €0201 €0201 o201 | coaoz2 pea ! 6.3V
| | coeo3
= = = = ! =
)
GPU GPU_DVDD_0 igg ! ! ! :
GPU_DVDD_1 E lcmos lcmov |
GPU_DVDD_ | ma | ma
X5R X5R !
o 63| v !
0201 0201 |
= = !
)
LOGIC LOGIC_DVDD_0 —:8 :
LOGIC_DVDD_1 |7 c1012 c1013 !
LOGIC_DVDD_2 ] | ma | ma !
Lo6Ic_pvop_3 fx Y58 X5R )
LoGICTDVDD_4 I 6.3V 6.3 )
| LOGIC_DVDD_5 €0201 €0201 | coaoz_pea o
)
)
)
)
)

g

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 :

-

RK3528 0/P/Q (GND)

U10000

LRERA8ES

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

<
R R R R R R R R R E RN Nl Rl

saggggggggggggggggggggaaaa
IR TR ISP R e e N R S S

o
R R R I I 0 0 0 0 0 0 0 0 0 0 0 0
So®

A
BGA401_13R50X13R30X1R25

U1000P

clolalalalofo @ @

3|3 [ [
| 3o

| 1E6
| 1B

=[olo|o|o|o|o|o

=

o[

SR EES|S

A
BGA401_13R50X13R30X1R25

<

Rz Rz R R R R R R R R R R R R R R R R R
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RK3528 B(0OSC/PLL/PMUIO Domain)

vee_3v3
(@

—

U1000B

C1100 2
C0201

NPOR

osC

|| 1 NA
1 6.3V X5R

R1101 1
Y1100

X0UT24M T20

* 0SC_SOC_XOUT
—

R1103

NA

5%

R0201
o~

KIN24M

0SC_S0C_XIN

XIN GND2

4| L
Cl101 -

NA NA

—CO0G CRY4_2R50X2R00X0R5
50V
C0201

XOUT

PMUIO Domain
Operating Voltage=3.3V Only

REF_CLK_OUT MO |

GPIO0_20 d
GPIOO0_A1 d

HDMI_TX_ HPD_5V0_od

HDMI ”X CEC 3V3 u

HDMI_TX_SCL_5V0_od

HDMI ”X SDA 5VO od

PMUIO_VCC3V3

1611
—--————+|P

BETie
5

R22 (HDMI_TX_HPDIN 19
| P21 NHDMITX 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

- s an a» Er Er D ED ED ED ED ED ED ED ED ED ED ED ED ED GD GD GD GD GD GD G G G Gb Gb Gb G> G> G» G e o

! '
| Note: i
: 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:

[ L L L L L L L L L T X T
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RK3528_ A (DDR PHY)

10008

LPDDR3 LPDDR4 DDR3 LPDDR3

DDREHY
DDREH:
DDREHY A
DDREHY 2|
DDREHY A
DDREHY A
DDREHY 2|
DDREHY A

DDR_DMO A

DDREHY_A_DNO DML LEDDRA_DMO_A
DOS0P_A
BOSON K DDREHY_A_DQSO DDR4_DQSL _P_A LEDDRA_DQS0B_A
————— vorew 50 DDR4_DQSLN A | LPDDR4_DQSON A
(ac11)

- 72 ] (ac12)
LPDDRA_DQB_A 3 D12 X TA13 4ZCLRN DDR3AS 3 5 (aci3)

3 DR3_D WEN/A 4ZCSNO ] 30 3_csn3 x (ac1a)
CasN/ALS ,p:m} ¥ ¥y (rC15)

DDREHY_A_DQ8 DDR4_DQUL_A

LEDDRS_AD 3 x (ac16)
LPDDRS A2 B c: (aC17)
PDDR (aC18)

(ac19)

DDR DMI A

DDREHY_A_D DMy, LEDDR4_DUL 3 5 D2 DR4_A3 I 3 388 x (2C20)
DDR DQSIP A DRI A1S -- (ac21)
BOR DOSIN K DDRPHY_A_DQS1P _DQSU_P LBDDRA_DQS1P_ 3 X CKE LPDDRS_CKE1 I s X (ac22)
————————"1 noreny_A_Dgs1n _DQSU_N_: LEDDR4_DQSLN DR

(ac23)
(rc24)

DDR4_DQUE B B
DDRA_DQUO_B DDRA_DQ1 3 2 s s (ac25)
DDRaTDQUI B 3 X c » SNL - (AC26) For L¥OBRA/LEDDRx nade,

] DDR3_WEN (aca1) tolarance exteznal
DOR30DT1 LPDDR3 C Y TODTL  (AC28) S bt b e ted Tevaean
ac20 he DoR RZ0 pin and DORERY_VODG pin
R1201 1 2 RO201 1% —

TDQUE B g6 4 RESETN | LPDDR4_RESETN DOR3_RESETN | Y_RESETN (RC29)
DoRERY B DDRAZDQU2 DDRA DT By T séquences can not bé swap F

: DDRPHY_RZQ
DDREHY B DDR4_DMU_B DDR4_] 3 X DDR_RIQ 1

T
DDR DQSOP B p12
215 poreny_s_pos DDR4_DQSU_P._| LEDDRA_DQS0P_B

= = For mode,
DDRPHY_B_DQS _PQSU_N_t LEDDRA_DQSON_B 8 R3_DQSIN P cmo| ezl VEC_IVE ! 27120 ohm +/-1% tolerance external
resistor must be connected between

m the DDR_RZQ pin and VSS pin

mv

DDRPHY_B_DQ8 DDR4_DQLL B LPDDR4_DQ8_B 3 DR N t
| e 4“» ote

LPDDRA_DQ10_B 31 "
LPDDRA Q1B 2 DDR_VREFOUT r1201 NA LPDDR4x mode:

e ] : L35v e Pin 1F5,1E5,1D6,1D7,1D8 connected to VCCOV6_DDR power supply
Default DDR4 g For example

o ¥ LPDDRA 00158 ¥ R3] o0R
R e oRe_Di 8 LeoDRa_DM1_B s o2 _on . s T vy
DDR_DQS1P B 17 - NA R R R R
DORDRSIN iy DoRERY B_DS1P | DDR4_DOSL PR | LeDDR4_DOSIE B ; 3 e — — —
RO AU oomewrmbosin | DDRDOSLNB | LPODRADQSINE | DDR 3 Tov R W
coz01 | cozo1 ] cozo1 7 | cosoz_;

DDR_VDDQ_

E

jiis
pi3

o7
o

T ciz0s ] cizos ] cizos ] cimoe
Loor 7| Lowr 7| toomr ouF
xR = 5 ¥R

Tem Tew Tew Tew Jw

=
. Tzl | ciziz | cizi3 | ciaid
DDR_VDDQ_5 A A | w
X5 X5 X5 X5
WA J v Jeaw Jea Jav
BGA401_13RSDX1IRI0KIRZS co201 7 coz01 | coz01 ] cosoz_sea

o0s e
DoR V208 | GV ciziz | ci2is
Note: 100 l i
Caps of between dashed green lines and U1000 ’25‘; I o I
should be placed under the U1000 package. ciaon 7 cians °| coton seh
Other caps should be placed close to the UL000 packagd

DIR_YDD0_0

(PR Y S Ay

K5

LPDDR4/4x DQ LPDDR4/4x AC

R e L L L g

b3 LeDDR4_DQO 7 Do DR

o7 Act SDLEDDR4_CKEL A 13
) B3 Syieoors ckEoA 13
B A4 Sueoora a0s 13
D s ueooraAia 13
B3 LPDDR4_DQ7_J o DORDOTR —BC6_ CSrepbRa CsIn B 13
' o D A AT KreooraAd A 13
{3 TeDDRA_DHO_AK: ot ne s
DOR_DQSOE A Taco  RUEDRAAL
1g — oo8_sosor T S—
13 LPDDR4_DQSON_? LEDDR4_AL B 13
LEDDRAASE 13

|

3 LPDDRA_DQS 2 B2 Sereoor a2 A 13
L LPDDR4_CLRN A 13

LPDDR4_CSOn B 13

LPDDR4_A3_A 13

LEDDR4_AO A 13

1 DQ14 —Acll Kreppra a2 B 13

LEDDRA_DQ15 2 —ac18  repora ckE0 B 13
—Acld  repora as A 13

b3 LepoRa_DH1_AC(-
- B0 syrenore a3s 13
DDR_DOS1P A A
13 LPDDR4_DOSIP 7 T,
13 LPDDRA_DRSIN B2 Syrenore cke1 s 13
'

b3 1eDDR4_DQO_E LPDDR4_CLKP B 13
LEDDRA_CLKNB 13

LPDDR4_CSIn A 13
LPDDR4_CSO0n A 13

B3 LPDDR4_DQ7:

SPLPDDRA_RESETR 13
{13 L2DDRA_DHO_B))

d LEDDR4_DQSOP LAl
LPDDRA_DQSON_

|
3 LeDDRA_DQB

LPDDR4_DQ15_F

s o o >%

1;| LPDDR4_DOS1 : s Al
1y LEDDR4_DOSIN

g




RK3528 E (VCCIOl Domain)

1000E
—
VCCIOl Domain
Operating Voltage=1.8V/3.3V
Y7 .
| GPIOl_C4_u MMC DO 14
| oy X MMC DI 14
| 78 X MMC D2 14
| Gpro1 c7u R X MMC D3 14
7
| GPIO1_DO_u 1;2 MMC D4 14
| 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 ~ AAG FSPI (Flexible Serial Peripheral Interface) is only used to connect SPI Flash/Memory devices.
12C6_SCL_M1 | UARTS_RX M1 | -- | EMMC_CMD | GPIOL_D4_u K Hymmc o 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 LR NAZ 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
| na ! | na
BGA401_13R50X13R30X1R25 X5R ! X5R
o 1oV | o 63V
0201 ] 0402
) g g
= ' = | ‘I
: 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 :
lmccccccccccccccccccccccccccccc e ——
RK3528 F (VCCIO2 Domain)
—
UL000F.
gaboos
VCCIO2 Domain
Operating Voltage=1.8V/3.3V
12C4_SCL | - | | UBRRTO_RX_M1 | SDMMC_DO | GPIO2_AO_u ggé DMMC DO 15
- | | URRTO_TX_M1 | SDMMC_ | GPIO2_Al_u DMMC D1 15
HSM_CLK_OUT_M0 | UART4_RX | JTAG_CPU_TCK_MO | SDMMC_D2 | GPIO2_A2 u :ﬁ DMMC D2 15
R_DATA_M1 | UBRT4_TX | JTAG_CPU_TMS_MO | SDMMC_D3 | GPIO2_A3_u DMMC D3 15
c20
PWM3_M1 |- | SCR_RSTN_M1 | FEPHY_LED DPX M1 | JTAG MCU_TCK MO | § | GPIO2_A4_u RT330 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 bz LR A2 DMMC_CLK 15
12C7_SDA | SCR_DETN_ML | FEPHY_LED_LINK Ml | -- | SDMMC_DETN | GPIO2_A6_u bt sDMMC_DET L 15
VCCIO_SD
)
)
VCCI02_VCC 1B14 ’ 1
- )
NA c1303 : c1304
BGA401_13R50X13R30X1R25 | wa | wa
XSR ! XSR
o oV | s
€0201 ] €0402
)
= " =
[Feeemeeeeececcccccccccccccccccccecccccanan)
)
: 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 :
lecccccccccccccccccccccccccccc e ——
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RK3528 I (USB2.0 OTG/HOST)

10001
e
USB2.0 OTGO
HS/FS/LS 0_0TGO_DM gﬁ ."lef 50 ohm £10% § ;;usmo_omo_m 18
20_0TGO_DP USB20_OTGO DP 18
(Download Port) i \Y]
USB20_0TGO 1014  USB20_OTGO_VBUSDET 18
USB20_OTGO_ID b2g KusB20_0TGO_ID 18
USB2.0 HOST1
F20 "|D1ff 90 Ohm +10% USB20_HOSTL DM 18
HS/FS/LS £20 1Y7 USB20_HOST1 DP 18
USB2.0 PHY Power |
- o bip11
for OTGO and HOST1 USB20_DVDDOV9 C1400 ] €1401 ovep_ove
| ma | | ma
X5R 1 X5R
o 10v H NGRS
0201 0402
= H =
)
. 1D12 1
USB20_AVDD1VS 1902 1 1403 Qvee_1ve
| ma ' | ma
X5R X5R
o 1ov ! o 6.3V
0201 0402
= ! =
)
- e b1D13 1
USB20_AVDD3V3 1407 1 TI05 Qvee_3v3
L | ma | wa
A X5R X5R
BGA401_13R50X13R30X1R25 J v ! J e
0201 ! 0402

Note:

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

g

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

RK3528 J(PCIE2.0/U3 PHY)

10007
—_—

MULTI PHY PCIE&U3

PCIE20_]
PCIE20_]

30_0TGO
30_0TGO

| BC
PCI

_TXDP
_TXDN

30_0TGO
30_0TGO

| PCIE20_RXDP
PCIE20_RXDN

MULTI PHY Power
for PCIE PHY&PCIE PLL&U3

30_AVDDOVY

Without PCIE/U3 Function
Power is also required

BCIE2 AVDD1VE

Rssqiz 2 g R0707 PCIE20_TXDP 18
RO9843 A R0402 PCIE20_TXDN 18
1 2
AAl4 Ro84L SR0T07 ggycmzo_my 18
AB14 PCIE20_REFCLKP 18 79825 M R0402 PCIE20_RXDN 18
PCIEZO_REFCIM 18
1{53 Rggg; . g T0902 USB30_OTGO_SSTXP
R9830 MR R0707 USB30_OTGO_SSTXN
AA1l p ,
Y11 R9840 > R0402 ;;ussao_omo_ssxxy
ROBAL MR R0707 USB30_OTGO_SSRXN
1p11
I <T708 OVDD_0v9
1p12

A
BGA401_13R50X13R30X1R25

) Caps of between dashed green lines and U1000

18
18

18
18

§ should be placed under the U1000 package. fle HT2
| Other caps should be placed close to the Ul000 package
- 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
1w

NA X5R

BGA401_13R50X13R30X1R25 o 10V TABLE

C0201

e e e e e e e e m Item BOOT MODE

]
| Note:

: Caps of between dashed green lines and U1000
should be placed under the Ul000 package.

ovee_1ve

LEVEL1 USB (Maskrom mode)

LEVEL2

¢ Other caps should be placed close to the U1000 package'

[ L L L L L L L L L T X T

LEVEL3 FSPI--USB

LEVEL4

LEVEL5

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
- DMI_TXCLKN PORT 19
HDMI_TX CLKN HDMI_TXCLKP PORTL - ~

HDMI_TX_CLKP DMI_TXCLKP_PORT 19

HDMI TXON PORT1

HDMI_TX_DON DMI_TXON_PORT
HDMI_TX_DOP HOMI_TXOp PORTL ;gﬁDMI_TXOP_PORT

HDMI TX1N PORT1

HDMI_TX_DIN DMI_TX1N_PORT
HDMI_TX DI1P HOMI_TX1P _PORTL ;gﬁDMI_Txlp_PORT

HDMI TX2N PORT1

HDMI_TX_D2N DMI_TX2N_PORT
HDMI_TX_D2P HOMI_TX2P PORTL ;gﬁDMI_TX2P_PORT

HDMI_REXT RO201

HDMI PHY Power VDD_0V9

f

HDMI EXTR R1608 1 2 NA 1% ”I
|

HDMI_TX_DVDDOV9 1600
NA

X5R

—

10v
o~

C0201

vee_1ve

f

HDMI_TX_AVDD1V8

NA
BGA401_13R50X13R30X1R25

- s an a» Er Er D ED ED ED ED ED ED ED ED ED ED ED ED ED GD GD GD GD GD GD GD G G G Gb Gb Gb G> > G e o

! '
| Note: i
: 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:

[ L L L L L L L L L T X T
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RK3528 M(Acodec/VDAC)

Ul000M
Acodec

V22
ACODEC_LINEOUT L > OL 18

W22
ACODEC_LINEOUT R > OR 18

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

ACODEC_VCM

1K14

ACODEC_AVDD1V8 C1701
NA

X5R

—

10v
o~

C0201

ovee_1ve

1112
ACODEC_AVSS I

VDAC_IOUTP SHVDAC_OUT 18

R1701
NA
1%
R0402

VDAC

Close to Soc

. N5
VDAC_IOUTN I
1K1l
VDAC_AVSS I

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

VDAC_IREF

VDACiAVDDLVB
NA 7 §a

BGA401_13R50X13R30X1R25 X5R
10v

R0201

ovee_1ve

- s an a» Er Er D ED ED ED ED ED ED ED ED ED ED ED ED ED GD GD GD GD GD GD G G G Gb Gb Gb G> G> G» G e o

! '
| Note: i
: 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:

[ L L L L L L L L L T X T
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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

R0201

FEPHY Power

FEPHY_ AVDDOV9 \ 4

B C1800
NA

X5R

FEPHY_AVDD1V8 ovee_1ve

FEPHY_AVDD3V3 ovee_3v3

NA
BGA401_13R50X13R30X1R25

'-------------------------------------q

| 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:

[ L L L L L L L L L T X T
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RK3528 D (VCCIOO0 Domain) RK3528 G(VCCIO3 Domain)

1000

VCCIO3 Domain
Operating Voltage=1.8V/3.3V

10000

VCCIOO0 Domain

\ , mo1 21
Operating Voltage=1.8V/3.3V < OART T MO P 037AL "m0 21

DETN MO | BCIE_CLKREQN ML | 0 D0 20 UART2_RTSN MO | RGH ¥ RO 21
DATAMO | PCTEWAKEN ML 001 o s P SSwrer o1 20 s UARTZCTSNMD | RGM 0 e TR0 21

PO L | UARTS R SCR_CLK M0 ST | sp100_D2 : T —— A UART6_CTsn 0 : Q1L
P | R RSTH 140 Spro0 D3

. s “;7> MACL_TXCLK 21
TFID3 20 UARTE RTSN 017 SMITIRXCIK Ty Ko pacte 21

s ap21
a1 | - 1SH_CLK_OUT_M1 o DWIFT_CUD 20 & URRT6_TX_MD o RGMITL_RX H § (GMAC1_RXD3 21
D100 CIK ‘ UARTE_RX. o RGMITL - (GMAC1_RXD2 21
UARTS_RTSH 0 Ccix 20 E R = 2 “I.
-~ Eron o . o Sihed Jar s AT S GGG o 20 UART?_CTSN_ M0 . fo— 113 ™3 21
187 URRT7_RTSNMO | T 0 0 RGMTTL_TXD2 . _To2 21
M2 ML | 0 |-—————————————————————————<WL_WAKE_HosT 20 - - - -
N UARTT_TX MO | M0 WREN
S uART?_Ri1 . ARz Rx BT 20 OARTI RO Spzo1pEm
UARTT_RTSN M1 X )UARTO_TX BT 20
UARTT TX T c UARTZ RTSN 1 o QuartoRis T 20 1250 MCLK MO | RGMITLC 03 B4 _MCLKINOUT 21
UARTT_RI_ML C 0 UART2 CTSN M 0 DUARTO_CTS BT 20 o -
- - - e $10_ ETH_CLK_25M_0

e K ostwaxewn 20 RGUITL UDC 03 86_a [T e 21
D: GMII1_MDIO 3 AALE MAC1_MDIO 21
¥ L RGMITL D10 03m1-a | 2RIE .

Lrcx S10FALL o 5 SR Saeamen 21

or_n

(0ST_WAKE BT 20 | URRT6_TX 1203_SCL ML | RGMITL,
T_REG_ON 20 - - T

1
o @vac_ov_crs 21
| UART6_RX ) 203 SDA ML | REF_CLK OUT ML | CLK 32K OUT MO | 2%

PMT ML | - - - e (eT waxe HosT 20

sl | - 1 CLK_32K_OUT ML | GPTO1_C3 ¢ vee_1ve

vee_3v3
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 U1000 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 UL000 package

RK3528 H(VCCIO4 Domain)

10008

VCCIO4 Domain
Operating Voltage=1.8V/3.3V

PMU_DEBUG | C GP104_n0_d |5 SPDIF_TX 18
- scL GPTO4 AL ¢ SDMMC_PHREN L 15

UART3_RTSN G104 n2 d 12C_SDA_Chager 18,22
UART3CTSN GPIOA I 12 SCL Chager 18,22

GPTO4
GPTO4 ]
GPTO4
GPTO4 A7 ¢

URRT3 R MO - P10 50 d
URRT3 T MO L 0 P04 81
04 B P10_Chager 1
eros 52 o |8 $)GPIO_Chager 18
GP104 B3
Ge104 B
pestog
cer0s 86 u A > souuc_vow crr 15
e R —— o Sywomc ian 22
o Sty K e 22
Gp104 c1
Ge1o0d 02 4 B Semci RS 1 21
Ge104

GP1047C. PN MO ARM 16
- Py DiscretePower

UARTL RX ML 2c GPI04 C < Pz MO_TR RX 22

3
UARTO_RX M0 | JTAG MCU_TUS ML | JTAG_CFU 3 = (bebug_vart Rx 17
UARTO TX MO | JTAG MCUTTCK ML | 3 5 S vebug vart mx 17

'

vee_3va

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




LPDDR4X 200Ball

30008

L2DDRA_DQO_J

LPDDRA D7
5 LeoDR4_DOSOP
5 LeoDRA DQSON

LPDDRA_DMO_A(—————————

LEDDRA_DQS J

LPDDRA Lig
PDDRY. anm LT
12DDRA_DM1_A(—C10 |

B

il
il
i
31

reserpind “;i
woonns_cxzo £
CKE1 A 2
*x—

LEDDR4_CS0n_A)
LEDDRA_CS1n_AS

Veeove_Dor

3 LEDDR4_DOSOP B 5
v3 LEDDRA4_DQSON B 5

LEDDR4_DMO B 5

LEDDR4_DQB B 5

Le0DR4 D15 B

sast_ o 4 —
051 b [ LEDDRA_DQSIN B

our_p A0 LEDDR4_DML B 5

LEDDRA_CLKP_B
'LEDDRA_CLKN B

LEDDRA_CKEO_B
'LEDDRA_CKE1 B

LEDDRA_CS0n_B
'LEDDR4_CS1n_B

opT_ca b

T (CLEDDR4_RESETn 5

BGA200_15ROX10R0XOR9_2L

ca00s ca008 c007 ca008 G009 Gt o a2 o a0 G G o Gt

\mnz \nmz \nmz
T I

iz \nmz \nmz \nmz \nmz iz \nmz \nmz \nmz \nmz \Dknz
X5 N N X5 N
10v b b b 10v b b
coz
6

o a m m a
Im‘ I

VeC1v8_DpR

coas | caoua | caoas | ca0a 047 ca0ds ca049
NA NA

0402 Tmtoa02 Tmeios Tmevan: nwz nwz nwz
X5 N
10v 10v 10v Tov

VCCOV6_DDR

Veesvo_sys

13000

c3028 9 c3030
NA A

FFT

VeCove_DDR

WA
IND_252012

5

R0201 1.5V
5% o XoR 9.138ms

caoss | cass | cz0s7
NA NA
ik c nzm

e e

VCC1V8_DDR

vee_1ve

Vee1vs_DoR

vee1ve_ooro

30008

VCC_DDRO-

VECOV6_DDRO-

R0X10RDXORS_2L

Frida:

Rpril 17,
T

2022




U4000B
NA

MMC_DO
MMC_D1
MMC_D2
MMC_D3
MMC_D4
MMC_D5
MMC_D6
MMC_D7

oo oo Oy Oy

— 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
vCcc4

EMMC CMD M5

EMMC CLK M6

CLK vss1
VSS2
RST_n vss3

|”| c4009 2 vssd

EMMC RST K5

VDDi VSs5

EMMC STRB R4003 VSs6
Data Strobe

vSsSQ1

R4004 , EO

NA W VSF; zSSQi

r0201C r10 | VSF S50
VSF3 vS504

5% K10
s VSF4 VSSQ5

BGA153_13RX1IR5X0R9 2L

BGA153_13RX1IR5X0R0 2L
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TF Card

DMMC DO 6
DMMC_D1 6
DMMC_D2 6
DMMC D3 6
DMMC_CMD 6
DMMC_CLK 6

~>> SDMMC_DET L 6

“>>SDMMC_PWREN L 12,15

DATA2

CD/DATA3

CMD

VDD

VCC3V3_SDO

CLK

Vss
DATAO

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

DATAL

CD

ED29 NA
SON10 2R50X1R00XO0RS50

10

101 NC_10

Io2 9
10 NC 9 e

.
st swo——|l

103 NC 7 s

ED9205NA

SON10 2R50X1R00XO0RS50

I02

101 NC_10

10

e o |2
i

CRND

103

104 NC_6

104

CRND
7

NC 7 3

NC 6

VCCIO_SD

VCC5V0_SYsS
o

U4201
NA
SOT 23 5

C4200
—NA
X5R 10V
C0402

SDMMC_VOL_CTRL_H))

1

VCC_3V3 2
.”

3

1 R4208, 2

IN

GND

EN

C4207
—NA

CO0G 25V

C0201

VCCIO_SD

R4215 1 w 2 _R0201

1

R4209
NA
1%

R0201

—

~

R4216
NA
5%
R0201

04204
NA
SOT 323

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

VCC3V3_SD

vee_3v3

(e

04200
NA
SOT_23

Cc9921
—NA

—

C0603

X5R 10V,
™~

R4210
NA
R0O201
5%

2 g 3
L1

C4205
—NA

X5R 10V,
™~
C0603

12,15 SDMMC_PWREN_L%

Close to Connector

.

SDMMC PWREN=L VCC SD=3.3V (Default)
SDMMC PWREN=H VCC_SD=0V

HT2
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5

VCC5VO0_SYS-->VDD_LOGIC
Step 1 "

5.2
veesvo_svs 0.0140hn

IND_252012
5.268

VDD_LoGIC

R0201
vee_3v3

R2104
N
1%
R0201

L 2 2100 1
12 Pe2_MO_LoGI
Mo _Loe1C, r2108

2 RD201 1

0201 1% 7| ra110
NA 1%

ca112
Default down NA

R0201 X58
26K 257
co201

c2101 7| ce102 7| ce103
NA NA NA

co603 | xsm 0603
X5R 6.3 X5R
6.3v €0201 | 6.3V

18
R0201
Default 0.901V
0.703v-1.006V
r2111
A V=Vmax- (Vmax-Vmin) *Duty

R0201

VCC5VO0_SYS-->VDD_ARM
Step 1

veesvo_svs

16706
NA
IND_252012
5.26A
0.0140hn

vee_3v3

R2106
N
1%
R0201

12 PWM1_MO_;

Default 0.953V
0.746V-1.201V

1

P O

R0201 1% | ree
Default down o
26K

V=Vmax- (Vmax-Vmin) *Duty

VCC5V0_SYS-->VDD_0V9
Step 1

Veesvo_sys

| c211e
NA

Note:

When LAYOUT, a star must be used,
Branch to each load

VCC5V0_SYS-->VCC_DDR
Step 2

VCC_3V3->VCC_1V8(LDO)
Step 2

vee_3v3

C‘F B

VCCIO_FLASH

Veesvo_sys 12106
NA

‘\‘ 2

vee_DDR EN 1

50T 235

16707

NA
IND_252012
5.26

0.0140hn

Default:LPDDR4=1.1V

vee_por

DDR4
LPDDR4/4x
DDR3
DDR3L
LPDDR3

VCC5V0_SYS-->VCC_3V3
Step 2

veesvo_svs

17

3.408
IND_303015
0.0560hn

“”7% .

c70 E
ey

C0201

o] xsm
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




€100
NA 1
SC0402 L1l
X7R D
VBUSPD_TYPEC 16V SR0402 NA VCC5V0_SYS
o
T . . 5 vy 5 sw SW=1.1MH
« 0 IND_404018
€2003 c9908 3A 0.09Rohm | R153 c103
EEEH NA 7 wa NA 7 ma c104 €105 c106 €9941 €9942 €9943
> ®——co0805 0402 4| 3 SR0201 —COG | ma RS NA NA NA NA
o Txse ] xsw N £ _| :|_25v TOXTR TEXTR SSXTR - SSX7R SSX7R SSXTR
. 25v 25v 2 FB=0.8V sco201 [ 1ov | 1ov | tov | 1ov Fo1ov o fo10v
© SC0603 SC0603 SC0201 SC0603 SC0603 SC0603 N
= = = o 5V R155
NA
NA SR0201
u12
c c
VBUSPD_TYPEC VBUSPD_TYPEC
VBUSPD_TYPEC J13 S
o NA e
usb-c-smd typec-324g-bcp24
12 Debug_Uatt_’I‘xg - - ad N
12 Debug Uart Rx >>: —_ a9 ] VBUS_L R9856
54| VBUS_2 oy
. By | VBUS3 R0402
p2q  Dp21 VEUS_4 1 2 . ] s
,!{ POWER_CC1 AS R30 o
POWER_CC2 B5 | ¢! R0402
N . ez NA 5% s
Debug Uart Tx A8 N
Debug Uart Rx B8 z:iw
2
. 17 uss pp pp Y—41 oo cer 2 POWER CC2
17 uss_pp_pm ) 1 e ? 2 o 5 6 POWER CC1
[ —— OTG USB+Debug i o L
17 USB_PD_DP ) 1 2 A 5% o B6 227
— = ROZ01 o,
R299
-
— HOLE_1 é
- HOLE_2 [5
HL: 3 A
312 HOLE_4 175
BL GND2 GND HOLD1 A _
B1o | GND3 GND_HOLD2 Title
GND4 HT2
= [Bize Document Number rev
= Custpm<Doc>
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VCC5V0_SYS
Qo

VCCEVD_SYS ==
F J =
R223 NA 5% USB2_HOST3DM = 9955 9956
7 UsB20_HOSTL DML ) 1 2 ® 210y I L= Y | assos VBUSED TYPEC
<=1 1 = @ !
R222 1 2w 5t USB2_HOST3DP 3 0805 0805
7 USB20_HOST1_DP . o ﬁ
 HOSTL PR L ) ROZ0T ] 4 D;D$ X5R X5R -
o o . |— GND O 10v 10v ~
1
D43 ﬁinu 12 !
- 3= I-
N 1 l ovee_3v3
- - s __|||.
5 oL 10
7 oR 10
8 WDAC_OUT 10
USB2.0 HOST1 : 22050 cna
. 10 12_SDA_Chager 12,22
1 12C_sCL Chager 12,22 BEHF
12 WIFI Reset 12
13 >GPI0 Chager 12
14 —-—"I'
Veesvo_sys 15 7 PCIE20_REFCLKN 7
- —|— 16 7 | PCIE20_REFCLKP 7
17 ——| |
. 8
= 18 PCIE20_RXDN 7
192 ;vcmzo_kxm: 7 WIFT
3 20 —-—"I'
VBUS A 21 PCIE20_TXDN 7
c198  C0201 1 2 NA_ 10V X5R =) 21 .
7,18 USB20_OTGO_DM eTsr T el D- B 22 PCIE20_TXDP 7
7,18 USB20_OTGO_DP D+ 23 2|
C196 0201 1 2 NA_ 10V X5R Ill GND VCC5V0_sys 2 2 ;g USB20_0TG0 DM 7,18 )
7 USB30_OTGO_SSRXN ST 0T S ATV TR = Rx- o 25 |57 USB20_OTGO_DP 7,18
7 USB30_OTGO_SSRXP - BX+ 26 22 Ir
, c194 0201 1 2 NA__ 10V X5 'Il g | GNP - 1 S
USB30_OTGO_SSTXN €195 0201 1 2 NA__ 10V %5 9 | M- <} | co9s2 9953 c9954
7 USB30_OTGO_SSTXP TX+ =] ——NA NA NA 5 0™
B =
UsB1 @ 0805 0805 0805
NA X5R X5R X5R
o o o o o | usb-3_0-a_u-a-39ss-y- 10V 10V 10v
2 2z 8 2 2z s o
S E
Bx By Bx B By g _
> > > > > >
- - - = = VCCEVD_SYS VCC_3V3 VBUSPD_TYPEC
€961 c9962
USB3.0 HOST1 = e 8
A A 0805 0805
" _| cosos 0805 o ¥R | xsR
X5R X5R 25v 25v
10v 10v
7 USB20_0TGO_ID )
7 USB20_OTGO_VBUSDET ) L 2__ovee_3v3
R0201
€2505 NA
NA 5%
X5R
10v
0201
itle
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

TXCLKP_PORT DMI_TXCLKP_PORT 9
TXCLEN_PORT DMI_TXCLKN_PORT 9

HDMITX SCL

HDMITX SCL 4

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

HDMI_TX HPDIN 4

Ule

g:DZBlOHO 75 Cj <=0. 4pF

TX2P PORT 0 HDMI TX2P PORT

VCC5V0_SYS TX2N_PORT oL NC_10 HDMI_TX2N_PORT
o T02 NC_9

HDMI TX DDC . TX1P PORT GND GID HDMI TX1P PORT

TXIN PORT 103 NC_7 HDMI TXIN PORT
D23 104 NC_6
A 4 TXOP PORT 0 HDMI TXOP PORT
SOD 323 TXON PORT o1 Nc_10 HDMI TXON PORT

VCC5V_HDMI_TX I 102 NC_9
TXCLKP_PORT '||| GND GND —“|' HDMI_TXCLKP PORT

TXCLKN PORT 103 NC_7 HDMI TXCLKN PORT

NC_6
NA ESD2510H0_75

=] B F= [S,1 N (9% [NSY IS

R117 5C0402 TX CEC_PORT
NA o xoR TXDDC_SCL_PORT
5% 10v TXDDC_SDA_PORT
o R0201 — 'IH
HDMITX SCL 1N, 2 RO201 3 HDMI TXDDC SCL PORT VCCSV HDMI TXO
TX_HPD PORT i

R5003

101 NC_10
102 NC_9
R118 NP =rE
N2 103 NC_7
5o 104 NC_6
o Rro201 U7013 NA ESD2510H0_75 =

HDMITX SDA 1M, 2 RO201 3 HDMI_TXDDC_SDA_PORT

HDMIA19_HDMI_01A

R9818

P omome e oo oo oo o o e o o o e o o e e e rPrcccccccc e ccecececccccoo=g

EHDMI TX CEC EHDMI TX HPD

HDMI TX HPDIN R119 HDMI TX HPD PORT

~

HDMITX CEC HDMI TX CEC PORT

—=
-n1%----------------

HT2
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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 wrFr_p1{— 12
'” 20
21

vee_3vip— 22 |

GND1

WL_ANT

GND2
BT_5G_ANT
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

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 0102 | [%58 167 16709 m
PHY_XTALIN SR0201 1% 2 NA J6612
cmc;’;gg ;; b T 4 7 3 “‘ 1C04035N PHY0_ETHO+ 1
@l o2 12 A €6701 PHY0_MDI3+ 1 2 . €9923 || 2 NA L
— CRY4_2RS0X2RO0X0R55™| NA R9809 NA C0402 | [X5R 16V GNDA. 2
GHRCL_TMD3 12 €06 N €06 SR0201 1% g8 g 3
GMACI_TXEN 12 ; ; : H H - - . 6
= o sov o sov B, B, y PHYO ETH3+
5 1 ek 12 0201 0201 “ﬁi
16712 PHYO ETH2-
s ron 1 - - :
s 10 PHYO_MDI2- 1 2 = co9241 || 2 ma LC04025N 16710
. R9808 Iy c0102 | [¥5R 16V nm
GMACL_RKD3 12 SRO201 1t LC04035N o
GMAC1_RXDV_CRS 12 ‘ o
PHYO_MDI2+ 1 2 ) co925 1 || 2 mA I
< a1 Rxeix 12 R9806 Y Cod02 | [¥5R 167 DA
GMAC1_MCLKINOUT RET10 1 2 NA_ 5% PHY CLROUTI2S SRO201 1%
g g e )
3 oz 3.3Vpp g2 Bg HYO_ETH?
> GMAC1_MCLKINOUT 12 " . . mﬁi %}\‘U\Z:%‘}i]
———— Sawaci mc 12 ¥ oy FEPHY_RXN ’
—K ; MACL MDIO 12 RO201 4 & A . . PHYO_ETH1-
- N i SRO0201 1%
H PHY0_MDI1- 1 2 c9926 || 2 mA
= H R98I1 WA 0402 | [X5R 16V L6713
SRO0201 1% N
GMACL RSTn L 12 Ne — 20as
> - VCCIO PHY0=3.3V DNP 22R 4 3 M‘ Leosozsn
_ PHYO_MDIL+ 1 2 . c9927 || 2 wA
VCCIO PHYO:l.SV‘ 120R ‘ 100R Default RSBV MR 0907 | [X5R 16V oA H
— ¢
PHYO_ETH1
FEPHY_RXP -
B R9821 oy
11 FEPHY_TXN(C | | 16716 PHYO_ETHO-
SR0201 1% i NA
PHY0_MDIO- 1 2 —  co281 || 2 m 1C04025N 16714
R9812 A Co10z | [¥5R 16V 2 N
SR0201 1% = 2
4 A
PHY0_MDIO+ 1 2 . c9929 1 || 2 ma
R9810 NA C0402 [X5R 16V A
SR0201 1% g2 B2"
11 FEPHY_TXE (L. 2 2 PHYO_ETHO+
- 79816~ WR 57 ¢
SRO201 1%
GNDM‘ 9940 1 2 NA “‘ c
1206 X5R 1KV
RGMIL Power Source CEG_EXT CFG_LD0T1:0]
‘\M R6717 2 1 NA 5% PHY LEDO/CFG_EXT
[ RO201 External 3.3V 1'b1 2000
PHY LED2/CFG LDO1 _ R6720 2 1M st
VDD10_PHY RO20T veeavs_esy External 1.8V 1'bl 2'b10
=29 ‘\“ R6721 2 1 N 5% PHY LED1/CFG_LDOO
“‘ R6722 2 1 ggg [ RO201 nternal 1.8V (d 1'b0 2'b10
wm YN i "
et
o Bl VCC_PHY0_IO Voltage Config
ElEEREE
SRS .
VCC3V3_PHY O— E 2 2[3[E (8 PHY_RXD3/PRYADO R6724 2 1M 5% vecto_pay
- o (KRB /EIA1E RO20T - ]
8l [l e J|lze72s 2 1 NA_ 5% PHY RXCLK/PHYADL
“‘ 2 [ (A I R0201
J||rer26 2 1 NA__ 5% PHY RXDV/PHYAD2
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