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PCIe20x1_2
1Lane (RC) --4(1L2)

SATA30 HOST
Controller0

PCIE20:Genl/Gen2
SATA30:Genl/Gen2/Gen3

PCIE20/SATA30 Mux0

input or output PCIE20_0_REFCLKP

i Note:

|
! If not used: :
1 Signal:leave floating '
|
]

- - - - - -

| Power: Floating

PCIE20_0_REFCLKN

PCIE20_0_TXP/SATA30_0_TXP

PCIE20_0_TXN/SATA30_0_TXN

MUX

PCIE20_0_RXP/SATA30_0_RXP

PCIE20_0_RXN/SATA30_0_RXN

PCIE20_SATA30_0_AVDD_0V85

PCIE20_SATA30_0_AVDD_1V8

PCIe30x1_0
1Lane (RC) --2(1L0)

SATA30 HOST
Controllerl

PCIE20:Genl/Gen2
SATA30:Genl/Gen2/Gen3

PCIE20/SATA30 Muxl

input or output PCIE20_1_REFCLKP

PCIE20_1_REFCLKN

PCIE20_1_TXP/SATA30_1_TXP

PCIE20_1_TXN/SATA30_1_TXN

MUX

PCIE20_1_RXP/SATA30_1_RXP

PCIE20_1_RXN/SATA30_1_RXN

PCIE20_SATA30_1_AVDD_0V85

PCIE20_SATA30_1_AVDD_1V8

B PCIe30x1_1
1Lane (RC) --3(1L1)

SATA30 HOST
Controller2

USB30 HOST
Controller2

PCIE20:Genl/Gen2
USB 30:Genl
SATA30:Genl/Gen2/Gen3

PCIE20/SATA30/USB30 HOST Mux2

PCIE20_2_REFCLKP
input or output  pciEz0 2 REFCLKN
PCIE20_2_TXPISATA30_2_TXP/USB30_2_SSTXP
PCIE20 2 TXNISATA30_2_TXN/USB30_2_SSTXN

VDDA_0V85_S0

)

1818
VCCA_1v8_S0

Lme '

PCI E20_2_RXP/SATA30_2_RXP/USB30_2_SSRXP

é PCIE20_2_RXN/SATA30_2_RXN/USB30_2_SSRXN
=

PCIE20_SATA30_USB30_2_AVDD_0V85

PCIE20_SATA30_USB30_2_AVDD_1V8

Al Note:

The SATA differential trace impedance is 100 OHM
The SATA trace length is less than 5 inch

e L L e L e

y”_<|

G31
831
G30
H30 _ c1819
SB30_2_SSTXP 23
i R
s USB30_2_SSRXP 23
USB30_2_SSRXN 23
K28 ! VDDA_0V85_S0
]
1806 |
]
]
]
= !
K2r : VCCA_1V8_S0
]
1804 ]

L32 CIE20_0_REFCLKP 33
L33 CIE20_0_REFCLKN 33
M34 CIE20_0_TXP/SATA30_0_TXP 33
M33 CIE20_0_TXN/SATA30_0_TXN 33
N PCIE20_0_RXP/SATA30_0_RXP 33
PCIE20_0_RXN/SATA30_0_RXN 33
M28 ! VDDA_0V85_S0
Emo | CLK Differential Pair:
' 100 Ohm10%
] DATA Differential Pair:
H PCIE20: 85 Ohm £10%
SATA30: 100 Ohm £10%
= ) USB30: 90ohm +10%
: ]
m27 : VCCA_1V8_S0
]
1808 ¢
1
H
H32 CIE20_1_REFCLKP 35
H33 CIE20_1_REFCLKN 35
K33 CIE20_1_TXP/SATA30_1_TXP 35
K34 CIE20_1_TXN/SATA30_1_TXN 35
2 PCIE20_1_RXP/SATA30_1_RXP 35
PCIE20_1_RXN/SATA30_T_RXN 35
128 |
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d

| Only PCIE3.0 Controller 0
support RC and EP,Other
controller only support RC
Mode.

PCIE30X4

input

PCIe30X4

4Lane (DM) --0 (4L)

PCIe30x1 0

1Lane (RC) --2 (1L0)

PCIE30:
PCIel.1(2.5Gbps)
PCIe2.1 (5Gbps)
PCIe3.0 (8Gbps)

PCIe30x2 c

— Lane0

PCIE30 PORTO

PCIE30_PORTO_REF_CLKP
PCIE30_PORTO_REF_CLKN

PCIE30_PORTO0_TXOP
PCIE30_PORTO_TXON

PCIE30_PORTO_RXO0P

———PCIE30_PORTO0_RXON

PCIE30_PORTO_TX1P
PCIE30_PORTO_TX1N

Lanel

PCIE30_PORTO_RX1P

———PCIE30_PORTO_RX1N

£33 PCIE30_PORTO_REFCLKP_IN
E34 PCIE30_PORTO_REFCLKN_IN

D32

CIE30_PORTO_TXOP
CIE30_PORTO_TXON

G33 PCIE30_PORTO_RXOP
G34 PCIE30_PORTO_RXON
€33 CIE30_PORTO_TX1P
C34 CIE30_PORTO_TX1N

F32 PCIE30_PORTO_RX1P
F33 PCIE30_PORTO_RX1N

PCIE30_PORTO_RESREF

PCIE30_PORTO0_AVDDOV75

B34 _ PCIE30_0_REF R1801 hl*
Il
G24 OVDD_0V75_S0
L1 802 L1 803
G23

PCIE30_PORTO_AVDD1V8

-OVCCA_1V8_S0

1800 1801

input

2Lane (RC) --1 (2L)

PCIe30x1 1

1Lane (RC) --3(1L1)

PCIE30 PORT1

PCIE30_PORT1_REF_CLKP
PCIE30_PORT1_REF_CLKN

PCIE30_PORT1_TXOP
PCIE30_PORT1_TXON

Lane0
—PCIE30_PORT1_RXON

PCIE30_PORT1_RXO0P

PCIE30_PORT1_TX1P
PCIE30_PORT1_TX1N

Lanel
L————PCIE30_PORT1 RXIN

PCIE30_PORT1_RX1P

PCIE30_PORT1_RESREF

PCIE30_PORT1_AVDDOV75

PCIE30_PORT1_AVDD1V8

e
i

A28 PCIE30_PORT1_REFCLKP_IN
B28 PCIE30_PORT1_REFCLKN_IN
B30 CIE30_PORT1_TX2P
A30 CIE30_PORT1 _TX2N

B32 PCIE30_PORT1_RX2P
A32 PCIE30_PORT1_RX2N
£29 CIE30_PORT1_TX3P
B29 CIE30_PORT1_TX3N

C31 PCIE30_PORT1_RX3P
B31 PCIE30_PORT1_RX3N

A33_PCIE30_1_REF R1807 Iii
Il

H24

-OVDD_0V75_S0

1814

L1815

H23

OVCCA_1V8_S0

1812 1813

Note:

If Port0 and Portl are not used,

| Leave floating
Port0 and Portl Other Signal: Leave floating
Leave floating

Port0 and Portl REF CLKP/N:

Port0 and Portl Power:

If Port0 is used ,Portl is not used,
- Leave floating or tie to
Portl Other Signal: Leave floating

Must supply power

Portl REF CLKP/N:

Portl Power:

If Portl is used ,Port0O is not used,
- Leave floating or tie to
Port0 Other Signal: Leave floating

Must supply power

Port0 REF CLKP/N:

Port0 Power:

]

]

]
or tie to :VSS

]
or tie togvss

]

]

]
VSSsS ]

]

]

]

]

]
VSS ]

]

]

]

]

It I
e 1

0] - - - - - - - - - - - - - -

2

CLK Differential Pair:
100 Ohm +10%

DATA Differential Pair:
PCIE30: 85 Ohm +10%




RK3588 S (HDMI2.1

TX)

e |

]
| Note:

The HDMI2.l trace length is less than 100mm.
The HDMI2.1 differential trace impedance is 100 OHM.

b o o o > > > = > > > = - - - - - - - - - - - - - - - - -

HDMI/EDP_TX1_AVDD_0V75

L

AD7

E1729

HDMI/EDP_TX1_VDD_IO_1V8
HDMI/EDP_TX1_VDD_CMN_1V8

AD6

o]

1731

[}
: Note:

1 The Caps to the left of green line should

|||_|

P ittt L L L

]
]
be placed

§ under the U1l000 package.Other caps should be placed :

| close to the U1000 package.
[}

1732 L1 733

11

[}
: Note:

¢ If not

OVCC_1v8_S0

used:

| Signal:leave floating

| Power:
[}

U10005 19 0f 26
HDMI TX/eDP MUX PortO
AG2
. HDMI_TX0_SBDP/EDP_TX0_AUXP HDMI0_TX_SBDP/eDPO_TX_AUXP 31
HDMI:V2.1  12Gbps HDMI_TX0_SBDN/EDP_TX0_AUXN [-2S1 é ggHDM\O,TxisBDN/eDPoiTX,AUXN 31
eDP: V1.3 5.4Gbps
HDMI_TX0_DOP/EDP_TX0_DOP |-A52 DMI0_TXOP_PORT/eDPO_TX_DOP 31
HDMI TX0_DON/EDP_TX0_DON DMI0_TXON_PORT/eDPO_TX_DON
HDMI_TX0_D1PIEDP_TX0_D1P |-k DMI0_TX1P_PORT/eDPO_TX_D1P 31
HDMI TX0_D1N/EDP_TX0_D1N DMIO_TX1N_PORT/eDPO_TX_DIN 31
HDMI_TX0_D2P/EDP_TX0_D2P |2 DMI0_TX2P_PORT/eDPO_TX_D2P 31
HDMI_TX0_D2N/EDP_TX0_D2N DMIO_TX2N_PORT/eDPO_TX_D2N 31
HDMI_TX0_D3P/EDP_TX0_D3P |Hars DMI0_TX3P_PORT/eDPO_TX_D3P 31
HDMI_TX0_D3N/EDP_TX0_D3N DMIO_TX3N_PORT/eDPO_TX_D3N 31
HDMI_TX0_REXT
HDMI/EDP_TX0_REXT |-AM2 =0 R1708 |||
260 ]
HDMVEDP_TX0_VDD_0v75 [-AAS <260 - OVDDA_0V75_S0
E1715 VDD_10<77mA | E1751
VDD_CMN<71mA ]
I
1; |]:
1 =
HDMI/EDP_TX0_AVDD_ov75 JABS<1t2 =
1714 |
]
I '
ACT, = !
HDMI/EDP_TX0_VDD_I0_1V8 |-Ae = 4 OVCC_1v8_S0
HDMI/EDP_TX0_VDD_CMN_1V8 [9”16 cirr_pire :
S IR N B
HDMI TX/eDP MUX Portl
HDM?:V?I 12Gbps HDMI_TX1_SBDP/EDP_TX1 AUXP |-ANZ HDMI1_TX_SBDP/eDP1_TX_AUXP 31
eDP: V1.3  5.4Gbps HDMI_TX1_SBDN/EDP_TX1_AUXN HDMI1_TX_SBDN/eDP1_TX_AUXN 31
HDMI_TX1_DOP/EDP_TX1_DOP |HaNe DMI1_TXOP_PORT/eDP1_TX_DOP 29
HDMITX1_DON/EDP_TX1_DON DMI1_TXON_PORT/eDP1_TX_DON 29
HDMI_TX1_D1PIEDP_TX1_D1P |-ame DMI1_TX1P_PORT/eDP1_TX_D1P 29
HDMI TX1_D1N/EDP_TX1_D1N DMI_TXIN_PORT/eDP1_TX_DIN 29
HDMI_TX1_D2P/EDP_TX1_D2P |HARe DMI1_TX2P_PORT/eDP1_TX_D2P 29
HDMITX1_D2N/EDP_TX1_D2N DMI1_TX2N_PORT/eDP1_TX_D2N 29
HDMI_TX1_DIP/EDP_TX1_D3P |-ame DMI1_TX3P_PORT/eDP1_TX_D3P 29
HDMITX1_D3N/EDP_TX1 D3N DMI1_TX3N_PORT/eDP1_TX_D3N 29
HDMI_TX1_REXT
HOMIEDP_TX1_REXT J-AN! — RI719 |||
HDMIEDP_TX1_VDD_0v7s |-ARS <260 OVDDA_0V75_S0
1735 E1752 E1730
AC9 <lnma =

Floating or tie to VSS

HDMI2.1_TX
100 Ohm +-10%

e L L LT e

RK3588 T (HDMI20 RX)

HDMI_RX_DVDD3V3

Note:
If not
Signal
Power:

i

740

bttt

]
]
used: ]
:leave floatingl
Floating :

mOT 20 of 26
HDMI RX HDMI_RX_DOP ﬁgi éHDMLRx,DOP
HDMI:V2.0 HDMI_RX_DON HDMI_RX_DON
HDMI_RX_D1P 2:2 HDMI_RX_D1P
HDMI_RX_D1N HDMI_RX_D1IN
HDMI_RX_D2P ﬁi HDMI_RX_D2P
HDMI_RX_D2N HDMI_RX_D2N
HDMI_RX_CLKP ﬁig HDMI_RX_CLKP
HDMI_RX_CLKN HDMI_RX_CLKN
HDMI_RX_REXT
HoMI_Rx_RExT fAE2 — RI730 |||
HDMI_RX_AvDDOV75 |HAE OVDD_0V75_S0
- <40mA -
1738
HDMI_RX_VPH3V3 [FAE
AE5

? OVCCA_3V3_S0
<80mA -
1741

30
30

30
30

30
30

30
30

HDMI20_RX
100 Ohm +-10%




RK3588 Q/R(MIPI D/C_PHY0/1)
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MIPI D/C-PHY DSI_TX Port0 ANZ6 MIPI D/C-PHY DSI TX Portl AN2O
™ MIPI_DPHYO_TX_CLKP/MIPI_CPHY0_TX_TRIO1_C APZS,;;M‘PLDPHVOJX,CLKP MIPI DPHY Diff " . PHY - = MIPI_LDPHY1_TX_CLKP/MIPI_CPHY1_TX_TRIO1_C -apsg—MIPIDPHY1_TX CLKP
MIPI_DPHYO TX_GLKN ifferential Pair: D-PHY:V2.0 4.5Gbps/Lane IPI_DPHY1_TX_CLKN
D-PEY:V2.0 4.5Gbps/Lane MIPLDPHYOTX CLKNMIPLCPHYO_TX_TRIOT B ,ANH R _TX_ 100 Ohm +-10% CoPHYIVI.1 5.7Gbpe/Teio MIPI_DPHY1_TX_CLKN/MIP_CPHY1_TX_TRIO1_B e i _TX
C-PHY:V1.1 5.7Gbps/Trio MIPI_DPHYO_TX_DOP/MIPI_CPHYO_TX_TRIO0_B [-ap5z———————ooMIPI_DPHY0_TX DOP MIPI CPHY Single: MIPI_DPHY1_TX_DOP/MIPI_CPHY1_TX_TRIO0_B »@1‘3, IPI_DPHY1_TX_DOP
MIPI_DPHYO_TX_DON/MIPI_CPHY0_TX_TRIO0_A f-———————))MIPI_DPHY0_TX_DON 50 Ohm +_10%9 - MIPI_DPHY1_TX_DON/MIPI_CPHY1_TX_TRIOO_A |- ))MIPI_DPHY1_TX_DON
MIPI_DPHYO0_TX_D1P/MIPI_CPHYO_TX_TRIO1_A 2:;%2, MIPI_DPHYO_TX_D1P MIPI_DPHY1_TX_D1P/MIPI_CPHY1_TX_TRIO1_A ﬁmg, IPI_DPHY1_TX_D1P
MIPI_DPHYO0_TX_D1N/MIPI_CPHY0_TX_TRIO0_C |~ )MIPI_DPHY0_TX_D1N MIPI_DPHY1_TX_D1N/MIPI_CPHY1_TX_TRIO0_C |~ ))MIPI_DPHY1_TX_D1N
D MIPI_DPHYO0_TX_D2P/MIPI_CPHYO_TX_TRIO2_B :gg’;;M\PLDPHYoiTxiDZP MIPI_DPHY1_TX_D2P/MIPI_CPHY1_TX_TRIO2_B ﬁ'gg,;;wm?wwtm?ozp D!
MIPI_DPHYO_TX_D2N/MIPI_CPHY0_TX_TRIO2_A j————————>>MIPI_DPHY0_TX_D2N MIPI_DPHY1_TX_D2N/MIPI_CPHY1_TX_TRIO2_A j————————>>MIPI_DPHY1_TX_D2N
MIPI_DPHYO_TX_D3P/NO_USE ﬁggriimfgiﬁigflifgiﬁ MIPI_DPHY1_TX_D3P/NO_USE f;g,;gﬂm;g,ggm,&ggz TX and RX port must
MIPI_DPHYO_TX_D3N/MIPI_CPHY0_TX_TRIO2_C |-———— R _TX| MIPI_DPHY1_TX_D3N/MIPI_CPHY1_TX_TRIO2_C |-———— i _TX] work in the same mode,
DPHY or CPHY
MIPI D/C-PHY CSI_RX Port0 AN32 MIPI D/C-PHY CSI RX Portl AK20
™ MIPI_DPHYO_RX_CLKP/MIPI_CPHY0_RX_TRIO1_C Kﬁgr\MPLDPHVQRXpLKP " MIPI_DPHY1_RX_CLKP/MIP|_CPHY1_RX_TRIO1_C [FAr50 EM\PLDPHVQR)&CLKP
5 MIPI_DPHYO0_RX_CLKN MIPI_DPHY1_RX_CLKN
D-PHY:V2.0 4.5Gbps/Lane MPLDPHYO_RX CLKNIMIPCPHYO RX_TRIO1 B _DPHYO_RX_Cl D-PHY:V2.0 4.5Gbps/Lane MIPLOPHYTRX CLKNIMIPLCPHYT RX TRIO1B N “RX_Cl
C-PHY:V1.1 5.7Gbps/Trio  mip|_DPHY0_RX_DOP/MIPI_CPHYO_RX_TRIOO_B ﬁggg MIPI_DPHYQ_RX_DOP C-PHY:V1.1 5.7Gbps/Trio  mip|_DPHY1_RX_DOPMIPI_CPHY1_RX_TRIOO_B ﬁmg MIPI_DPHY1_RX_DOP
MIPI_DPHY0_RX_DON/MIPI_CPHY0_RX_TRIO0_A MIPI_DPHY0_RX_DON MIPI_DPHY1_RX_DON/MIPI_CPHY1_RX_TRIO0_A MIPI_DPHY1_RX_DON
MIPI_DPHYO_RX_D1P/MIPI_CPHYO_RX_TRIO1_A ﬁggg éM\PLDPHvo,Rx;MP MIPI_DPHY1_RX_D1P/MIPI_CPHY1_RX_TRIO1_A ﬁmg éM\p\JPHV«ﬁx;ﬂP
MIPI_DPHYO_RX_D1N/MIPI_CPHY0_RX_TRIO0_C MIPI_DPHY0_RX_D1N MIPI_DPHY1_RX_D1N/MIPI_CPHY1_RX_TRIO0_C MIPI_DPHY1_RX_D1N
H MIPI_DPHYO_RX_D2P/MIP|_CPHY0_RX_TRIO2_B ﬁggg éM\PLDPHVOiniDZP MIPI_DPHY1_RX_D2P/MIP|_CPHY1_RX_TRIO2_B ﬁg} éM\PLDPHV17RX7D2P H
MIPI_DPHYO0_RX_D2N/MIPI_CPHY0_RX_TRIO2_A MIPI_DPHY0_RX_D2N MIPI_DPHY1_RX_D2N/MIPI_CPHY1_RX_TRIO2_A MIPI_DPHY1_RX_D2N
MIPI_DPHYO_RX_D3P/NO_USE ﬁgg MIPI_DPHY0_RX_D3P MIPI_DPHY1_RX_D3P/NO_USE ﬁfﬁ MIPI_DPHY1_RX_D3P
MIPI_DPHYO_RX_D3N/MIPI_CPHY0_RX_TRIO2_C MIPI_DPHY0_RX_D3N MIPI_DPHY1_RX_D3N/MIPI_CPHY1_RX_TRIO2_C MIPI_DPHY1_RX_D3N
MIPI D/C-PHY POWER MIPI_DI/C_PHY0_VREG AF20 C1600 }—“\ MIPI D/C-PHY POWER MIPI_D/C_PHY1_VREG AF1S £1608 H “\
] ]
MIPI_D/C_PHY0_VDD AG20, VDD_0V75_S0 MIPI_D/C_PHY1_VDD AGTY, VDD_0V75_S0
C1602 | _[c1601 D-PHY 4.5Gbps & C-PHY 2.5Gsps 0.85V 1609 |
1 D-PHY 2.5Gbps & C-PHY 1.5Gsps 0.75V 1
I 1 I
— I = —L ]
= | = = H
MIPI_D/C_PHYO0_VDD_1V2 AH20 VDDA_1V2_S0 MIPI_D/C_PHY1_VDD_1V2 AH19 VDDA_1V2_S0
¢ cieos ! 1611 ! o
] ]
I I
! ! cecccccccccccae-
o - ] Ao = ] H ]
MIPI_D/C_PHY0_VDD_1V8 1 VCC_1v8_S0 MIPI_D/C_PHY1_VDD_1V8 1 VCC_1v8_S0 ] Note: :
Cc1605 1613 If not used: H
]
]

Power: Floating

”Fﬁ

I ! Signal:leave floating

RK3588 P (MIPI DPHY CSI_RX PHY)

U1000P 16 ofmTe= — MIPI CSI RX C - -
onfiguration
MZIiPI DPHY CSI_RX Pofmtr-;locswo CLKOP ﬁgi MIPLCSIO RX CLKOP 27 oy e e pair: — —
MIPI V1.2/2.5Gbps MIPI_CSIO_CLKON MIPI_CSI0_RX_CLKON 27 00 O gu i Pair:
Aos MIPI_CSI_RX DO-3
MIPI_CSI0_RX_DOP 27 .
Q,.".'EJ;S;'S;Bg; _ééwp[csmj?xjow 27 Optionl Sensorl x4Lane MIPI_CSI_RX_CLKO
MIPI_CSI0_D1P m:ééwﬂcsmjx?mp 27 - - -
MIPI_CSI0O_D1N MIP_CSIO_RX_DIN 27
AM33

MIPI_CSI0_CLK1P F-am34

MIPI CSI_RX DO-1
MIPI_CSIO_CLK1N Sensorl x2Lane - -

MIPI_CSI0_D2P ﬁgi MIPI_CSIO_RX_D2P 27 MIPI_CSI_RX CLKO
MIPI_CSI0_D2N MIPI_CSIO_RX_D2N 27 .

- AL33 Option2 +
MIPI_CSI0_D3P MIPI_CSIO_RX_D3P 27

MIPI_CSI0_D3N Dé MIPI_CSI0_RX_D3N 27 MIPI_CSI_RX D2-3

Sensor2 x2Lane
MIPI_CSI_RX CLK1

MIPI_CSIO_AVCCOV75

I Note:

! When in single clock lane mode, CLKOP/ON is the clock lane
|from Data lane0O to Data lane3,but clock lanel is invalid; In
gdual clock lanes mode,CLKOP/ON is the clock lane of Data lane0
land Data lanel,while CLK1P/IN is the clock lane of Data lane2
:and Data lane3.

T v e—TUTE T e e )
MIPI_CSI1_CLKON MIPI_CSI1_RX_CLKON
-
MIPI_CSI1_DOP ﬁgg; gM\PLCS\17RX7DOP ] 1
MIPI_CSI1_DON MIPI_CSI1_RX_DON 1 Note: H
MIPL csi1_pip jAH3 MIPI_CSI1_RX_D1P : The Caps to the left of green line should be placed
MIPI_CSI1_D1N AHS2 éM\P\:CSM:RX:MN y under the U1000 package.Other caps should be placed :
AM31 | close to the U1000 package.

MIPI_CSI1_CLK1P
MIPI_CSI1_CLK1N AM3Z

MIPI_CSI1_D2P ﬁg; MIPI_CSI1_RX_D2P EELE L E P T
MIPI_CSI1_D2N MIPI_CSI1_RX_D2N :

A wipi_csit_pap AL MIPI_CSI1_RX_D3P : Note: ] N
MIPI_CSI1_D3N AL3Z éM\P\:CSM:RX:DBN : I_f not used: ) 1
AA25 1 Signal:leave floating :

MIPI_CSI1_AVCCOV75 VDD_0V75_S0 : Power: Floating
SCICH lemcccccccceeeaad
]
:l: H
- ]
]

MIPI_CSI0_AVCC1V8

MIPI DPHY CSI_RX Portl
MIPI V1.2/2.5Gbps

AA26

MIPI_CSI1_AvVCC1V8 VCC_1V8_S0
cte21 !
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RK3588;¢(VCCI01 Domainj

[2C3_SDA_MO_MIPI 27
12C3_SCL_MO_MIPI 27

1280_MCLK 32

12S0_SCLK 32

TypeCO_LW_SW2
12S0_LRCK 32
AMP_PWREN_H 32
1250_SDO0 32

UART6_TX_M2 32
UART6_RX_ M2 32
UART4_TX_MO 28
UART4_ RX_MO 28
1280_SDI0 32

MIC_EN_1v8 32

U1000G 7 of 26
-
VCCIOl Domain
Operating Voltage=1.8V
SPI4 MISO MO / UART3 RX MO / / 12C3 / /_GPIO1 _CO_z
/_ OART3 TX M0 7 /123 / /. GPIO1 C1 2z
/_UBART3 RTSN /7 PWM3 TR M2 "/ "12Cé / /.GPIO1 C2 d
/_UBRT3 CTSN /7 PWM7] IR M2~/ "12C6 / /.GPIO1 C3 d
7 7 BWMIT 1R M2/ 12C2 /- _BLM0_CIRI M0 / GPIO1_C4 d
/_ OARTA RTSN 7 /12¢C2 / /.GPIO1 C5 d
7 7 BWMIS TR M2/ 12C4 /- "BLM0_CLRD M0 /_GPIOT C6_d
/_ OARTACTSN 7 /o 12ch / /.GPIO1 C7 d
MISO M2 / UART6 TX M2 / / 12C7 / /.GPIO1 DO _d
HOST 12"/ UARTG RX M2/ T 13¢T /. _BLM0_SBI1 M0 /_GPIOT Did
UARTZ TX MO BWM0_MI T¢I W BOMO_SD12. 10 /_GPIO1. D2 d
7 ORRTL KX W0/ BWMI ML 7 TCT SDA M4 7 BBM0_SD13 M0 /_GPIOT D3 d
/ / / / /.GPIO1 D4 d
7 7 7 /. BBM0_SHI0 M0 /_GPIOT D5 d
G20
VCCIO1_1v8
VCC_1v8_S0

OVCC_1V8_S0

L
1

R1507
N.M.

12C3_SCL_MO_MIPI

12C3_SDA_MO_MIPI

RK3588 U (SARADC/OTP

)—({ SARADC_VIN1_KEY/RECOVERY

RK3588 H(VCCIO3 Domain)

ADCSE /R H ,
ADC3FK R IR H AORE RN B, HVT/Elevell, EVT DVTIRIKIA]JEHE.
ADC4JE4E ), WISRaDC3HZE T, HhnabpcafENIX sy

U1000H 8 of 26
VCCIO3 Domain
Operating Voltage=1.8V
/_UART6 RX MO / D0 _MO CO_RXD2 /GPIO2 A6 u PCIEx1_0_WAKEn_M1_L 33
/_UART6 TX MO / DI MO CO_RXD3 /GPIO2 A7 u PCIEx1_0_PERSTn_M1_L 33
UART6 RTSN MO/ CO /GPIO u TYPE-C_DET 19
UARTG CTSN M0~~~/ o) JGPIO u HDMIOUT_INT_1v8 32
7 (&) JGPIO u MMW_INT 23
/ CO K /GPIO d PHY_EN 35
UARTT RX M0 7 CO_BTP REECLK _/GPIO u RECOVERY 39
UARTT_TX_M0 7 TX1_SCL M0 CU BBSTRIC /GPIO2 B5 U FAp3s
URRTT RX MO 7 MCLK 10 COTXDO JGPIO2 B6 d. AD34 HDMIOUT_EN 29
UARTL TX M0 7 SCLK 10 0 TXBL JGPIO? B7 d 1282_SCLK_MO_BT 33
UARTL RTSN MO /_1252_LRCK MO TXEN /GPIO2 Cf 1282_LRCK_MO0_BT 33
UARTL CTSH MO 7 RXD0 /GPI02 C MM WAVE EN 23
UARTY X M0 7 RXDT JGPIOZ C: UART9_TX_MO_BT 33
7 1752 S01 M0 FCLKO 25M T /GPIO2 C: 1282_SDI_M0_BT 33
UARTY RX M0 1 7 HDHI TX1_ CEC_M0 €O BBSCIK /GPIOZ Cx UART9_RX_MO_BT 33
7 7 3R OUTT JGPIO2 C PCIEx1_0_CLKREQn_M1_L 33
/_PWM2 M2 RXDV_CRS /GPIO4 C2 AF3 PWR_KEY_DET 21
7/ 1252 _SDO_MO MCLKINOUT JGPIO4 C: AB34 1282_SDO_MO0_BT 33
7 WG JGPIO4 Ca UART9_RTSn_MO_BT 33
7 PWM6_M2 MDIO JGPIO4 C! Qggg UART9_CTSn_MO_BT 33
77BIT TR M3 TXER JGPIO4 C HDMIOUT_RST 29
vecios_1vs |28 R1522 oVeC_1v8_S0
L1503
L R1528 \ A~ —oveCC_1v8_S3
VCC_1v8_S3 =

ON J&levell, BARJElevel2,

ME/ & level3.

39
R1500
U1000U 21 of 26 O VCCA_1v8_S0
[ SARADC_IN0_BOOT A e e Ry 1510 I
SARADC  zecovery/ SARADC INT |-Akie—rAoe VI KEVIRECOVERY CT511 ‘1,
12-bit 1MS/s SARADC_IN2 [=AN77  ADC3_VERSION_ID c1512 )
SARADC_IN3 F=An17—ADCZ_PRODUCT 1D C1520 !
SARADC_IN4 §~AK75~ SARADC_VIN5_HW_ID C1513 I
SARADC_IN5 277 I
SARADC_ING [-az77
SARADC_IN7 =~
SARADC_AVDD_1vs |18 VCCA_1V8_SO
1501
OTP N .
: NC /\';4 —= Must floating .'
otP_vDDOTP_0v75 |22 VDD_0V75_S0
1505
TSADC
TsaDC_TEST_ouT_Ts |AF18
BOOT MODE CONFIG
vee_tve_ss TABLE 1
Item| Rup IRdown ADC | VOL | BOOT MODE
R1511
LEVEL1 DNP 100K o ov usB (Maskrom mode)
BOOT_SARADC_INO LEVEL2 | 100K | 20K 682 0.3V | SD Card-USB
R1530 R1500, LEVEL3 100K 51K 1365 0.6V EMMC-USB
LEVEL4 100K 100K 2047 0.9v FSPI M0O-USB
D1503 M'N.M.
L LEVELS 100K 200K 2730 1.2v FSPI M1-USB
LEVEL6 100K 499K 3412 1.5v FSPI M2-USB
TP1502 TP1501
FSPI_M2-FSPI_M1-FSPI_MO
LeveL7 | 100K | DNP 4095 1.8V | _EMMC-SD Card-USB
BOARD ID CONFIG
TABLE 2
VCCA_1V8_S0 VCCA_1V8_S0
Item| Rup | Rdown| ADC VOL | VERSION
R1524 R1508
N LEVEL1 DNP 100K ] ov V1.0
GPI02 BS SARADC_VINS_HW_ID LEVEL2 100K 20K 682 0.3v v2.0
LEVEL3 100K 51K 1365 0.6V V3.0
R1525 R1510,
LEVEL4 100K 100K 2047 0.9v V4.0
1 1 LEVELS 100K 200K 2730 1.2v V5.0
VCCA_1v8_S0 LEVEL6 100K 499K 3412 1.5v v6.0
LEVEL7 100K DNP 4095 1.8v v7.0
R1527 R1526
N.M.
ADC3_VERSION_ID
] D
R1528 R1529

2

I 3




U1000M
—_

RK3588 M (TYPEC/DP)

USB3.0 OTG/DP1.4 Alt
of TYPECO

USB:U3/Genl----Controller0
DP:RBR/HBR/HBR2/HBR3

AL15

Note:

TYPECO_SBU1/DPO_AUXP

AM15

TYPECO_SBU2/DPO_AUXN

TYPECO_SSRX1P/DP0O_TXO0P

AN13

TYPECO_SBU1
TYPECO_SBU2

AP13

gvpscofsSRm P

TYPECO_SSRX1N/DPO_TXON

TYPECO_SSTX1P/DPO_TX1P

AP14

'YPECO_SSRX1N

ANT4

TYPECO_SSTX1N/DPO_TX1N

AN15

TYPECO_SSTX1P
TYPECO_SSTX1N

TYPECO_SSRX2P/DP0O_TX2P

AP15

TYPECO_SSRX2N/DPO_TX2N

AP16

'YPECO_SSRX2P
'YPECO_SSRX2N

TYPECO_SSTX2P/DPO_TX3P

AN16

;;wpscofssrxzp
d

TYPECO_SSTX2N/DPO_TX3N
- - - - ---d

'YPECO_SSTX2N

R1402

24
24

24
24

I

: TYPECO_DPO_REXT

]
) TYPECO_DPO_VDD_0V85
(TYPECO_DPO_VDDA 0V85

AH16__ TYPECO_REXT
AJ14
AH14
1400 1401
AG14,

-OVDDA_0V85_S0

TYPECO_DPO_VDDH_1V8

USB3.0 OTG/DP1.4 Alt
of TYPEC1

USB:U3/Genl----Controllerl
DP:RBR/HBR/HBR2/HBR3

OVCCA_1V8_S0

TYPEC1_SBU1/DP1_AUXP

TYPEC1_SBU2/DP1_AUXN

TYPEC1_SSRX1P/DP1_TXO0P

DP1_AUXP
DP1_AUXN

1_SSRX1P P1_TXOP
= P1_TXON

TYPEC1_SSRX1N/DP1_TXON

TYPEC1_SSTX1P/DP1_TX1P

P1_TX1P
= P1_TXIN

TYPEC1_SSTX1N/DP1_TX1N

TYPEC1_SSRX2P/DP1_TX2P

TYPEC1_SSRX2N/DP1_TX2N

P1_TX2P
P1_TX2N

TYPEC1_SSTX2P/DP1_TX3P

TYPEC1_SSTX2N/DP1_TX3N

P1_TX3P
P1_TX3N

AL10 DP1_AUXP

AM10 DPT_AUXN

AN8 DP1_TXOP/TYPEC

AP8

AP9 DP1_TX1P/TYPEC1_SSTX1P
AN9

AN10 DP1_TX2P

AP10 DPT_TX2N

AP11___ DP1_TX3P

AN11 DPT_TX3N

AG16__ TYPEC1_REXT R1410

|

TYPEC1_DP1_REXT

TYPEC1_DP1_VDD_0V85
TYPEC1_DP1_VDDA_0V85

AG13

-OVDDA_0V85_S0

1405

-

TYPEC1_DP1_VDDH_1V8

-OVCCA_1V8_S0

1 1

DP TX (4Lane)

I

If TYPECO is not used:
Signal:leave floating
REXT:8.2K ohm 1% resistor must
be connected externally
Power: Must supply power

|

Do not delete!!!

1402 ky 03
- - - - ——-----

TYPEC&DP MUX Differential Pair:
DATE:95 Ohm +-10%

For Typec

DP Differential Pair:

DATE:90 Ohm +-10% DATE:100 Ohm +-10%

For USB30

]

]

]

]

]

]

1 USB30 Differential Pair:
]

]

] For DP
]

]

|

e e e
|
|
|

(With DP funtion) !

r
]
]
: If need full function of Typecl
: please Refer to the circuit of TypecO :

- o o - - - - - - - - - -

If TYPECL is not used,

Signal: Leave floating
REXT: Leave floating
Power: Leave floating

USB30/DP1.4 Alt Mode Configuration

Optionl DP x4Lane DP_TX Lane0-3
Option2 USB30 x4Lane DP_TX Lane0-3
; USB30:Lane0 Lanel
Option3 USB30X2Lane+DPX2Lane DP:Lane2 Lane3
optiond USB30X2Lane+DPX2Lane USB30:Lane2 Lane3
DP:Lane(0 Lanel

RK3588 L(USB2.0 HOST/OTG)

U1000L 12 of 26
U100¢
USB2.0 of TYPECO USB20 Differential Pair:
(OTG/HOST/DEVICE) DATE:90 Ohm +10%
HS/FS/LS iz
TYPECO_USB20_OTG_DP TYPECO_OTG_DP 24
Download Port rypecy Uss20 0TG oM |-AM12 g ;;TYPECO,OTG,DM 2
ALta_=1-8Y Rigqq

TYPECO_USB20_OTG_ID OVCCA_1V8_S0
i <=3.3V
'I||—='— TYPECO_USB20_vBUSDET |-AM™4 Ri412

OVCCA_3V3_S0

OTGO_REXT
TYPECO_USB20_0TGO_REXT |-AE12 — R1405 “p
USB2.0 of TYPEC1l TYPEC1_USB20_OTG_DP ﬁfg 2 ;;TYPECLOTG,DP 23
TYPEC1_OTG_DM 2
(OTG/HOST/DEVICE) TYPEC1_USB20_OTG_DM C1_0TG_| 3
HS/FS/LS TYPEC1_UsB20_0TG_D [FAK8 yse1p 2
i0x s - e OVCCA_1V8_S0
-|||—=— TYPEC1_USB20_VBUSDET OVCCA_3V3_S0
OTG1_REXT
TYPEC1_USB20_OTG1_REXT |27 — R1406 “p
USB2.0 HOSTO USB20_HOSTO_DP ﬁfg 2 ;;usazo,Hosro,DP 23
HS/FS/LS USB20_HOSTO_DM USB20_HOSTO_ DM 23
HOSTO_REXT]
usB20_HosTo_RexT 252 — RI400 ”p
USB2.0 HOST1 USB20_HOST1_DP Ak é ;gUSB?O,HOSTLDP 23
HS/FS/LS USB20_HOST1 DM USB20_HOST1 DM 23
HOST1_REXT]
usB20_HosT1_Rext FAH2 — RI40 ”p
AH10

USB2.0 POWER USB20_DVDD_0V75 OVDD_0V75_S0

USB20_AVDD_1V8 OVCCA_1V8_S0

USB20_AVDD_3V3 OVCCA_3V3_S0

Note:

TYPECO_USB20_OTG:

DP/DM:Must used for download
ID:According to demand,if not used,Leave
VBUSDET :Must provide

REXT:2000hm 1% resistor must be connected externally
Power: Must supply power

TYPEC1_USB20_OTG:

If not used:
DP/DM:Leave floating
ID:Leave floating
VBUSDET:Leave floating
REXT:Leave floating
Power:Leave floating

floating

USB20_HOST0/USB20_HOST1:

If not used:

DP/DM:Leave floating
REXT:Leave floating
Power:Leave floating

Note: |
The USB20_VBUSDET pin internal has a pull-down :
resistance (40K ohm) to ground, The resistance 1
creates a voltage with the external series 30K ]
ohm resistor.The VBUSDETpin voltage range <=3.3V. |

]




RK3588 C(EMMCIO Domain)

1000C

EMMCIO Domain
Operating Voltage=1.8V

DO MO

02

DO

Y33

eMMC_DO/FSPI_DO

W33

D1 MO

02

D1

eMMC_D1/FSPI_D1

V32

D2 MO

02

D2

eMMC_D2/FSPI_D2

AA33

D3 MO

02

D3

eMMC_D3/FSPI_D3

Y32 R1314

UARTS RX M2 SCL_M3

02

D4

UARTS TX M2 SDA M3 /

02

D5

CSON M0/

0,0, 0,0, 0, U, 0, U

02

D6

cCicicCICICICICIC

AA3Z _ RI315 22 ;;emmg—gg
W32 eMMC_D6/FSPI_CS0 e .

26
26

V33 R1316

CSIN M0/

02

D7

CLK MO _/

02

A0

W34

26

< >>eMmMmcC_D7

eMMC_CMD/FSPI_CLK

V34 R1317

CLKOUT

02

Al

Y34

/
UART5 CTSN M1 / I2C2 SDA M2 /

DATA STROBE

02

A2

>)eMMC7CLKOUT

AA34 R1318

UART5 RTSN M1 / I2C2 SCL M2 /

RSTN

QDIOIE  IIOIOIIOIDINIE

02

A3

Qioi0ic

EMMCIO_1V8

V26

eMMC_RSTn

OVCC_1V8_S3

26

26

< eMMC_DATA_STROBE
»

eMMC_DO/FSPI_DO

Default:eMMC
R1306

eMMC_D1/FSPI_D1

< >>eMMC_DO

R1307

eMMC_D2/FSPI_D2

< >>eMMC_D1

R1308

eMMC_D3/FSPI_D3

< >eMMmC_D2

R1309

eMMC_CMD/FSPI_CLK

< >>eMMC_D3

R1310

eMMC_D6/FSPI_CS0

< >>eMMC_CMD
R1311

< >>eMMC_D6

RK3588 D (VCCIO2 Domain)

1000D

VCCIO2 Domain
Operating Voltage=1.8V/3.3V

PWM8 M1 /I2C3 SCL M4 /PDM1 SDI3 MO / JTAG TCK

M1 / UART2

04

HDMIO_TX_ON_H R1322
USB2.0 HUB_RST R1323

\VCCIO_SD_S0
M ovecio Sb_so

PWM8 38

DO

PWM9 M1 /I2C3 SDA M4 /PDM1 SDI2 MO / JTAG TMS

M1 / UART?2

04

D1

/I2C8 SCL MO /PDM1 SDI1 MO / JTAG TCK

MO / UARTS

[o):

PWM9 38

BUZZER _EN 38

D2

PWM10 M1 /I2C8 SDA MO /PDM1 SDIO MO / JTAG TMS

M0 / UARTS

04

PWM10 38

D3

PWM7 IR M1 /CANO TX M1 /PDMI CLK1 MO / MCU JTAG

TCK MO / UARTS

[o):

31

D4 SDMMCO_CLK

TEST CLKOUT MO /CANO RX M1 /PDM1 CLKO M0 / MCU JTAG

TMS MO / UARTS

04

HDMIO_TX_ON_H

D5 R1320

VCCIO2_1V8

VCCIO2

OVCC_1V8_S0

OVCCIO_SD_S0

USB2.0 HUB_RST 23
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25 DDR_CHO_DQO_A ¥ DDR_CHO_DQ0_A DDR_CHO_DQ0_B 5'21 DDR_CH0O_DQO B 25 25  DDR_CH1.DQo0_C Qg DDR_CH1_DQ0_C DDR_CH1_DQ0_D Q DDR_CH1_DQ0_D 25
25 DDR_CHO_DQ1_A <7 DDR_CHO_DQ1_A DDR_CHO_DQ1 B |-J7 DDR_CHO_DQ1_B 25 25 DDR_CH1_DQ1_C Ao | DDR_CH1_DQ1_C DDR_CH1_DQ1 D 4 DDR_CH1_DQ1_D 25
25 DDR_CHO_DQ2_A &> | DDR_CHO_DQ2_A DDR_CHO_DQ2_B > DDR_CHO_DQ2_B 25 25 DDR_CH1_DQ2_C 870 | PDR_CH1_DQ2_C DDR_CH1_DQ2 D g DDR_CH1_DQ2_D 25
25 DDR_CHO_DQ3 A w1 | DDR_CHO_DQ3_A DDR_CHO_DQ3 B |7 DDR_CHO DQ3 B 25 25  DDR_CH1.DQ3 C 76 | DDR_CH1_DQ3_C DDR_CH1-DQ3 D f4: DDR_CH1_DQ3_D 25
25 DDR_CHO_DQ4 A vz | DDR_CHO_DQ4_A DDR_CHO_DQ4 B [&7 DDR_CHO DQ4 B 25 25  DDR_CH1.DQ4 C B7] DDR_CH1_DQ4 C DDR_CH1_DQ4 D g DDR_CH1_DQ4_D 25
25  DDR_CHO_DQ5_A V7] DDR_CHO_DQ5_A DDR_CHO_DQ5 B g7 DDR_CHO_DQ5 B 25 25  DDR_CH1_DQ5_C A7 DDR_CH1_DQ5_C DDR_CH1_DQ5_D & DDR_CH1_DQ5_D 25
25 DDR_CHO_DQ6_A Uz | DDR_CHO_DQ6_A DDR_CHO_DQ6_B ; DDR_CHO_DQ6_B 25 25 DDR_CH1_DQ6_C Bg ] DDR_CH1_DQ6 C DDR_CH1_DQ6 D g DDR_CH1_DQ6_D 25
25 DDR_CHO_DQ7_A AB> | DDR_CH0_DQ7_A DDR_CHO_DQ7_B DDR_CHO_DQ7_B 25 25 DDR_CH1_DQ7_C A3-] DDR_CH1_DQ7_C DDR_CH1_DQ7 D a7 DDR_CH1_DQ7_D 25
25 DDR_CHO0_DQ8_A ‘AB7 | DDR_CHO_DQ8 A DDR_CHO_DQ8 B & DDR_CHO_DQ8_B 25 25 DDR_CH1_DQ8_C 83 ] DDR_CH1_DQ8_C DDR_CH1-DQ8 D 55— DDR_CH1_DQ8_D 25
25  DDR_CH0_DQ9_A AC1 ] DDR_CHO_DQ9_A DDR_CHO_DQ9 B & DDR_CHO DQ9 B 25 25  DDR_CH1.DQ9_C Ao DDR_CH1_DQ9_C DDR_CH1_DQ9 D [a55 % DDR_CH1_DQ9_D 25
o 25  DDR_CHO DQ10_A AC2 | DPR_CHO_DQ10_A DDR_CHO_DQ10_B fg7— DDR_CHO_DQ10_B 25 25  DDR_CH1.DQ10_C 55| DDR_CH1_DQ10_C DDR_CH1_DQ10_D 55— DDR_CH1_DQ10_D 25
25 DDR_CHO_DQ11_A Y1 | DDR_CHO_DQ11_A DDR_CHO_DQ11_B | DDR_CHO_DQ11_B 25 25  DDR_CH1_DQ11_C ‘A5 | DDR_CH1_DQ11_C DDR_CH1_DQ11_D f-a55—= DDR_CH1_DQ11_D 25
25 DDR_CHO_DQ12_A v2 | DDR_CH0O_DQ12_A DDR_CHO0_DQ12_B |£5 DDR_CHO_DQ12_B 25 25  DDR_CH1_DQ12_C B5 ] DDR_CH1_DQ12_C DDR_CH1_DQ12_D 555 DDR_CH1_DQ12_D 25
25 DDR_CHO_DQ13_A AAT| DDR_CHO_DQ13_A DDR_CHO_DQ13_B DDR_CHO_DQ13_B 25 25  DDR_CH1_DQ13_C A4 | DDR_CH1_DQ13_ C DDR_CH1_DQ13 D f-a57 % DDR_CH1_DQ13_D 25
25~ DDR_CHO_DQ14_A ‘AA2 | DDR_CHO_DQ14_A DDR_CHO_DQ14_B |5 DDR_CHO_DQ14_B 25 25  DDR_CH1_DQ14_C 54| DDR_CH1_DQ14_C DDR_CH1_DQ14 D f-g51—= DDR_CH1_DQ14_D 25
25 DDR_CH0_DQ15_A DDR_CHO_DQ15_A DDR_CHO0_DQ15_B DDR_CH0_DQ15_B 25 25 DDR_CH1_DQ15_C DDR_CH1_DQ15_C DDR_CH1_DQ15_D =< DDR_CH1_DQ15_D 25
25 DDR_CHO_DMO_A 2] DoR cHo_ovo_A DR _cHo_bMo_B |of DR_CHO_DMO_B 25 25 DDR_CH1_DM0_C E2 4 bor cHi1 DMo_C DR _cH1_Dmo_D |-o20 DR_CH1_DMO.D 25
25 DDR_CHO_DM1_A DDR_CHO_DM1_A DDR_CHO_DM1_B DR_CHO_DM1_B 25 25 DDR_CH1_DM1_C DDR_CH1_DM1_C DDR_CH1_DM1_D DR_CH1_DM1_D 25
25  DDR_CHO_DQSOP_A 3 DDR_CHO_DQSOP_A DDR_CHO_DQSOP_B jg DDR CHO DQsOP B 25| 25  DDR_CH1_DQsoP_C gg DDR_CH1_DQSOP_C DDR_CH1_DQSOP_D % DDR_CH1 DQSOP.D 25
25  DDR_CHO_DQSON_A AA5 | DPDR_CHO_DQSON_A DDR_CHO_DQSON_B 5 DDR_CHO_DQSON_B 25 25  DDR_CH1_DQSON_C £5-{ DDR_CH1_DQSON_C DDR_CH1_DQSON_D f-ppr—— DDR_CH1_DQSON_D 25
25  DDR_CHO_DQS1P_A ‘AA4 | PDR_CHO_DQS1P_A DDR_CHO_DQS1P_B &7 DDR_CHO_DQSTPB 25| 25  DDR_CH1_DQS1P_C 52| DDR_CH1_DQS1P_C DDR_CH1_DQS1P_D |£57 DDR_CH1_DQS1P_D 25
25~ DDR_CHO_DQSIN_A DDR_CHO_DQS1N_A DDR_CHO_DQS1N_B DDR_CHO_DQS1N_B 25 25  DDR_CH1_DQS1N_C DDR_CH1_DQSTN_C DDR_CH1_DQSTN_D DDR_CH1_DQS1N_D 25
DDR_CHO_WCKOP_A % DDR_CHO_WCKOP_A DDR_CHO_WCKOP_B f, DDR_CHO_WCKOP_B DDR_CH1_WCKOP_C ﬁg DDR_CH1_WCKOP_C DDR_CH1_WCKOP_D DDR_CH1_WCKOP_D
DDR_CHO_WCKON_A W4 | DDR_CHO_WCKON_A DDR_CHO_WCKON_B |z DDR_CHO_WCKON_B DDR_CH1_WCKON_C B7-| DDR_CH1-WCKON_C DDR_CH1_WCKON_D DDR_CH1_WCKON_D
DDR_CHO_WCK1P_A W5 | DDR_CHO_WCK1P_A DDR_CHO_WCK1P_B DDR_CHO_WCK1P_B DDR_CH1_WCK1P_C £7-{ DDR_CH1_WCK1P_C DDR_CH1_WCK1P_D DDR_CH1_WCK1P_D
DDR_CHO_WCK1N_A DDR_CHO_WCK1N_A DDR_CHO_WCK1N_B DDR_CHO_WCK1N_B DDR_CH1_WCK1IN_C DDR_CH1_WCK1IN_C DDR_CH1_WCKIN_D DDR_CH1_WCK1IN_D
25  DDR_CHO_AO_A P DDR CHO A0 A DDR CHO A0 B mg DR_CHO_AO_B 25 25  DDR_CH1_A0_C ‘g DDR CH1 A0 C DDR CH1 A0 D 2113 DR_CH1_AOLD 25
25  DDR_CHO_A1_A DDR_CHO_A1_A DDR_CHO_AT_B = DR_CHO_A1 B 25 25  DDR_CH1_A1_C 75 DOR_CHIZATC DDR_CH1_A1D |-G+ DR CH1_A1 D 25
25  DDR_CHO_A2_A p&-{ DDR_CHO_A2_A DDR_CHO_AZ B 2 DR_CHO_A2 B 25 25  DDR_CH1_A2.C 73] DDR_CH1_A2 C DDR_CH1_A2D |12 DR CH1_A2 D 25
25  DDR_CHO_A3_A Ri-| DDR_CHO_A3_A DDR_CHO_A3 B |y DR_CHO_A3 B 25 25  DDR_CH1_A3 C Ao | DDR_CH1_A3 C DDR_CH1_A3 D |5 DR CH1_A3 D 25
25  DDR_CHO_A4_A 55| DDR_CHO_A4_A DDR_CHO_A4_B |5 DR_CHO_ A4 B 25 25  DDR_CH1_A4 C 571 DOR_CH1_AsC DDR_CH1_A4_D |51 DR CHI_A4 D 25
25  DDR_CHO_A5 A T2-{ DDR_CHO_A5_A DDR_CHO_A5_B [y DR_CHO_A5 B 25 25  DDR_CH1_A5 C 10| DDR_CH1_A5_C DDR_CH1_A5 D |5 DR CH1_A5 D 25
DDR_CHO_A6_A DDR_CHO_A6_A DDR_CHO_A6_B DR_CHO_A6_B DDR_CH1_A6_C DDR_CH1_A6_C DDR_CH1_A6_D DR_CH1_A6_D
o 25 DDORGcHO CLkP A 24 DDR CHo_CK A DDR_CH_CK B | e DR_CHO_CLKP B 25 25 DDRCHICLKP C ¢ B2 dpog ot ok DDR_CH1_CK D 218 DR_CH1_CLKP.D 25
25 DDR_CHO_CLKN_A DDR_CHO_CKB_A DDR_CHO_CKB_B DR_CHO_CLKN_B 25 25 DDR_CH1_CLKN_C {{————————"“- DDR_CH1_CKB_C DDR_CH1_CKB_D DR_CH1_CLKN_D 25
5| DDR_CHo_LP4/ax_CKEOLPS_CS0_A <C——FT bDR CHO_LP4/4X_CKEOLPS CS0_A DDR_CHO_LP4/4X_CKEOILP5_CS0_B [-Eo——9DDR_CHO_LP4/4X_CKEOILPS_CS0_B| 2525 DDR_CH1_LP4/4X_CKEOLPS_0S0_C <D ppR CHi1_LP4/aX_CKEOLPS CS0_C DDR_CH1_LP4/4X_CKEOILP5_CS0_D |Foqe—9DDR_CH1_LP4/4X_CKEOLP5_CS0_D
50 DDR_CHO_LP4/4X_CKE1/LP5_CS1_A <{——' DDR_CHO_LP4/4X_CKE1/LP5 CS1 A DDR_CHO_LP4/4X_CKE1/LP5_CS1_B J-=——9DDR_CHO_LP4/4X_CKE1/LP5_CS1_B| 2525 DDR_CH1_LP4/4X_CKE1/LP5_CS1_C {&——=1"4 DDR_CH1_LP4/4X_CKE1/LP5_CS1 C DDR_CH1_LP4/4X_CKE1/LP5_CS1 D - 2——99DDR_CH1_LP4/4X_CKE1/LP5_CS1_D
5 DDR_CHO_LP4/4X_CSO_A R8 { ooR cHo_LPaax cso A DDR_CHo_LP4/4X_CS0_B |5 DR_CHO_LP4/4x_CS0.B  [25 25 DDR_CH1_LP4/4x_CS0_C <—SH 4 bpR cH1 LPaax cs0_C DDR_CH1_LP4/4X_CS0_D [-519—Y%DDR CH1 LP4/4X CSOD 25
5 DDR_CHO_LP4/4X_CS1_A DDR_CHO_LP4/4X_CS1_A DDR_CHO_LP4/4X_CS1 B DR_CHO_LP4/4X_Cs1 B |25 25  DDR_CH1_LP4/4X_CS1_C &— 1 ppR CH1 LP4/4X_CS1_C DDR_CH1_LP4/4X_CS1 D F212——>5DDR_CH1_LP4/4X_CS1D 25
25 DDR_RESET{S: T4 DDR_CHO_RESET_A DDR_CHO_RESET_B L —E10] DDR_CH1_RESET_C DDR_CH1_RESET_D | 19
ws H7 G8 F18
_DDR_S0 O s e AAA————— 2 - e AANA———O _DDR_ _DDR_ _DDR _
VDDQ_DDR_S0 R7260 DDR_CHO_ZQ_A DDR_CHO0_ZQ_B R7267 VDDQ_DDR_S0 VDDQ_DDR_S0 1502 DDR_CH1_ZQ_C DDR_CH1_ZQ_D R1203 OVDDQ_DDR_S0
ZQ:Calibrates the output and termination
DDR_PLL POWER LP4/4X_CKESLP5_CS & Reset Power DDR_PLL POWER LP4/4X_CKESLP5_CS & Reset Power imped. d th: he A
¢ _ 0. i _ pedance and passes throughe impedance
VDDA_DDR_PLL_80 0——N12] DDR_CHO_PLL_DVDD  0.75V-0.85V VDDA_DDR_PLL_S0 0—(0:75:0.85V) L1 | DDR_CH1_PLL_DVDD 0.75V-0.85V control signals to each I/O cells
LPDDR4/4X=1.1V LPDDR4/4X=1.1V
VeCA_1v8_soo——M12 | DDR_CHO_PLL_AVDD1V8 1.8V LPDDR5=1.057 DDR_CHO_VDDQ_CKE N8 ovppa_DDR_CKE_s3 veca_1ve_soo——— K16 DDR_CH1_PLL_AVDD1V8 1.8V ¢ ppprs-1.05v DDR_CH1_VDDQ_CKE - H1S  ovppa_DDR_CKE_s3
I||A DDR_CHO_PLL_AVSS 'I||—"16 DDR_CH1_PLL_AVSS
N13 MEMORY INTERFACE POWER CK Power L17 MEMORY INTERFACE POWER CK Power
VDD_DDR_S0 O DDR_CHO_VDD_MIF_0 N LPDDRA/4X=0. 6V VDD_DDR_S0 O DDR_CH1_VDD_MIF_0 _ LPDDRA/4X=0. 6V
P13 DDR_CHo_vDD_MIF_1  0-75V0-857 i LBRRR /B0 bpR_cHo_vbpa_ck f1%———ovbba_DDR_cK_so L8} DDR_CH1ZvDD_MIF 1 O-7%770- 85V i LR 0 bor_cri1_vbpa_ck P13 ——ovbba_DDR_CK_So
DIGITAL CORE POWER DDR IO POWER 10 DIGITAL CORE POWER DDR IO POWER
et for ¢ DDR_CHO0_VDDQ_0 OVDDQ_DDR_S0 . . cept o ¢ DDR_CH1_VDDQ_0 OVDDQ_DDR_S0O
(Except for ck, Y o '\ . (Except for ck, Y} - '\
9124 bor cHo_vop o ke and rese) DDRCHO VDDA 1 |-hag SR piferential Pair: C12-] DDR_CH1_vDD_0 ke and reset) DDR_CH1_VDDQ_1 f-¢15
8 R12 | DPR_CHO_VDD_1 ¢ 5y-0.85v LPDDR4/4x=0.6v ~ DDR_CHO_VDDQ_2 I"Rqg L13 | DDR_CH1_VDD_1 0.75V-0.85v LPDDR4/4x=0.6v ~ DDR_CH1_VDDQ_2 Iy
15| DDR_CHO_VDD_2 LPDDR5-0. 5V DDR_CHO_VDDQ_3 [0 DDR Single: T4 DDR_CH1_VDD_2 LPDDR5-0. 57 DDR_CH1_VDDQ_3
DDR_CHO_VDD_3 DDR_CHO0_VDDQ_4 09 DDR_CH1_VDD_3 DDR_CH1_VDDQ_4
40 Ohm +-10%
WCK:DRAM write data strobe for LPDDR5.
DQS:DRAM data strobe for LPDDR4X/4
or DRAM read strobe(RDQS) for LPDDRS.
VDDQ_DDR_CK_S0
DDR FILTER VDDQ_DDR_S0 VDDQ_DDR_CK_SO VDDQ_DDR_S0

Il

VCCA_1V8_S0

Ik

|||_|

1200 1201

IHk—
Ik

VDDA_DDR_PLL_S0

1214 1215

Tl

VDD_DDR_S0

1220 1221 1223

|||_|
|||_|

1202 L1203 L1204 L1205

1206

I

I

a

VDDQ_DDR_CKE_S3

1216

It

VDD_DDR_S0

1224

|||_|
|||_|

Tose pin L10

Hold power of CLK during
retention times.

Sequence:
VDD-VDDQ_CKE-VDDQ

VDDQ_LP4/4X_CKE/LP5_CS:
power for LP4_CKE/LP5_CS and
IpddrdX=1.1V/lpddr5=1. 05V

VDDQ_CK:power for CK,
LPDDR4/4X=0. 6V/LPDDR5=0. 5V

VDDQ:Power for DDR 10 (except

cke and reset) ;
LPDDR4/4X=0. 6V/LPDDR5=0. 5V

1225

RESET,

for ck,

1208

Ik
Ik

VDDA_DDR_PLL_S0

L1218

VDD_DDR_S0

1209 L1210 L1211

VDD_DDR_S0

1228

|||_|
|||_|

1231

w




5 4 3 2 1
( / / / ) E 5 of 26 |
]
R1101 XOUT24M T34 osc PMUIOl Domain : CRESET_L 2139
S g g g i g g g g g g, XOUT 24M )
! -: - Operating Voltage=1.8V Only NPOR y V31 RESETL ' R1100 TSADC_SHUT_H
1 Note: 1l R1103 :
: Adjusted the load capacitance ] _fc1100 "
H according to the crystal specificationl Y1100 '
of 1 . _ : 1 13 xoam Rl o Tves &hl ' N
] The CL is the load capacitance of H 1101 o [HOF| 4 1102 = L
| the crystal that is recommended by ] = P33 -
| the crystal vendors to obtain 1 - REFCLK OUT £.GPIO0 A0 _d 535 TSADC SHUT H KBT_WAKE_HOST_H 33
| target clock frequency 1l = = TSABC 7 TSARC, SHUT TGP0 AT 7 feg—SAPC STULTL
' . B B — PMIC] SLEEPT [ GPIQU A2 d IR37 g PMIC_PWR_CTRL1 21
H ] = PMICTSLEER2 /_GPIQU A3 d 531 CPU BIGO_VSEL 22
H CL={CL1*CL2/ (CL1+CL2)) }+PCB strays ] e N SDMHC DET [ GPIQU A4 u 37 P CIR W2 RT704 K LANWAKEB_L
_ ] PMU DEBUG  / GDMMC PWREN / SPI2 CLK M2 /_GPIO0 A5 d = = PMIC_SPI_CLK 21
y Total CL<=12pF H VCCA _1V8_S0 & : N27 3 osc_1vs TAC 3D 0. S HOST W2 G100 A6 2 I e RI107 < ; PMIC_SPIMOSI 21
b o o o o > > > > > = - - - - - H BMIC INT L 7 GPIO0 A7 u KPMICTINT_L 21
] L1103 L“O“ UARTO RX M1 / I2C1 SCL M1 /__SPI2 CS1 M2 /._GPIO0 BO z —'k:;% KRTCINT L 34
] BAMS MO 7 UARTO TX M1/  12C1 GDA M1 7 EPI2C50 M2 7 (:3p 00 B1 z ko9 ) PMIC_SPI_CS 21
] CLK32K 00T0 /  CLK32K IN 7/ GPIO0 B2 u 29 (32K0UT7RTC 34 m
| = — PLL 7300 5CL 0 7 SPI2 MIS0 12 7T GPIO0 B3 z
voD_0v75_S00—| V20 ¥ o1 pvopovrs '
| Jc_ Jc_ '
' 1105 1106 PMUIO1_1ve |28 : OVCC_1V8_S3
]
| L“‘" : VCC_1v8_S3
| = =
[ . u18 !
VCCA_1V8_S00 PLL_AVDD1V8 - -
: PMUIO1l/2 Domain Logic Power :
R ,.--------------------------------------.l.l 1109 Operating Voltage=0.75V = : R1012 o
] |
1 Note: ol Pmu_ov7s |-E2L : OVDD_0V75_S3
] The Caps between green line and Ul1000 should be placed j = 110 g
: under the Ul000 package.Other caps should be placed ] Ut9 | LANWAKEB L
H close to the U1000 package ] PLL_AVSS ' =
gy |
L - ]
- - |
RK35 F (PMUIO !
.
. e VCC_1v8_S3 VCC_1v8_S3
of 2
L1000 "
PMUIO2 Domain
Operating Voltage=1.8V/3.3V R1140 R1114
P29
/ URRT2_TX MO  / / / 1281 MCLK_M1 / PCIE30X1_1_CLKREQN MO / / 12C1_SCL_MO / JTAG_TCK_M2 /GPIO0_B5_d |--=———————>UART2_TX_M0_DEBUG 39
I I
/ UART2_RX_MO / / / 1251_SCLK M1 / PCIE30X1_1_WAKEN_MO / / 12C1_SDA MO / JTAG_TMS_M2 /GPIO0_B6_d Rzg—((UARTLF{X,MO,DEBUG 39 2C0_SCL_M2 2C6_SCL_MO
128 12C2_SCL_M0 12C0_SDA_M2 12C6_SDA_MO
/ / CANO_TX MO /. / 1251 LRCK_M1 / PCIE30X1_1_PERSTN_MO / SPI0_CS1_MO / I2C2_SCL_MO / PWMO_MO /GPICOB7 df—
T31 12C2_SDA_MO Pay attention to whether the
/ / CANO_RX MO/ PDMO_CLKO M1 / / BCIE30X1 0 _CLKREQN MO / SPI0_MOSI_MO / I2C2_SDA MO / PWM1_MO /GPI00_CO0_d voltage is matches.
/ / / / / PMIC_SLEEP3 /GPIO0_C1_d U32—)}NF'U,VSEL 22
B GPU 8
/ / / / / muc siepes  /GPIO0_C2_d f32———SE0 —SSpMIC PWR CTRLS 21
VCC_1v8_S3  VCC_3V3_S3
/ / / uic sieEes  /GPIO0_C3_d f2—2%8  SSPMIC_PWR CTRL2 21 1ve_| _3V3_
/ URRTO_RX_MO / DPO_HPDIN ML / PDMO_CLKL M1 / / PCIE30X1_0_WAKEN_MO / / 12C4_SDA_M2 / PWM2_MO /GPIO0_C4_d Rao—({UARTO,RX,MO 32
P30
M Mo/ UARTO TX MO/ DPL HPDIN ML / / 1261 sp1o M1/ BCIE30X1 0 PERSTN MO / / T2C4 SCL M2 / GPU_AVS /GPIO0_C5_u f————————————))UARTO_TX MO 32 R1131 _ R1135
puMs i/ UARTO RISN  / SATA CP_POD / / 1261 SDI1 M1/ PCIE30X4 CLKREQN Mo  / SPI0_CLK MO / / NPU_RVS /GPI00_C6_u 22— TypeC_INIPUT_DET 24 BT_REG_ON A Q1100
/ URRT1_RTSN M2 / / PDMO_SDIO M1 / 1251 SDI2 M1 / PCIE30X4_WAKEN MO / SPIO_MISO MO / I2C6_SDA MO / PWM6_MO /GPIO0_C7_d Y31 < >>|2C5,SDA,M0 22
_SDI2 1 a | W31 RK860-2 12C2_SCL_M0
/ uaRT1_CTSN M2/ / PDMO_SDIL ML / 1251 SDI3 M1/ PCIE30X PERSTN MO  / SPI3_MISOM2 / T2C6_SCL MO / piu7 IR MO /GPIO0_DO_d S>i2c6_SCL_ MO 22 — DYI2C2_SCL_M0_3v3 37
HDMI_TXO0_CEC_M1 / UART1 TX M2 / URRTO_CTSN  / HDMI_RX_SDA MO / 1251 SDOO M1 / PCIE30X2 CLKREQN MO / SPI0_CSO_MO / I2CO_SCL M2 / cpy BIGO AVS /GPIO0_D1_u W30 >>I2C07'SCL7M2 22
oSS SR = = S RK860-2, RK860-3
HDMI_TX1 CEC M1 / UARTI RX M2  / / HDMI_RX_SCL MO / 12§1_SDO1_M1 / PCIE30X2_WAKEN_MO / SPI3_MOSI M2 / I2C0_SDA M2 / /GPIO0_D2_u W29__<< D12C0_SDA_M2 22 VCC_1v8_S3  VCC_3V3_S3
/ / / / / / SPI3 CLK M2 / / LITCPU_AVS /GPI00 D3 u 233 —————— BT REG ONH 334449
V29 [ I SCLWE N > GPI09 24
HDMI_TXO_SDA_M1 / SATA_CPDET / caN2_RX_ML / PDMO_SDI2_ M1 / I2S1_SDO2_M1 / PCIE30X2_PERSTN_MO / SPI3_CSO M2 / I2C1 SCL M2 / pyM3_IR_MO /GPIO0_D4_u O TP1105
12C1_SDA_M2
HDNI_TXO_SCL M1 / SATA MP_SWITCH / CAN2_TX ML / / 12518003 M1/ / SPI3.CS1 M2 / 12CLSDRM2 / cpy mrcl avs  /GPIO0_DS u 12 ————=-0 TP1106 R1130 - R1136
/ PDMO_SDI3 M1 / / / / / PMIC_SLEEP6 /GPI00_ D6 d ¥ S5CPU_BIGT_VSEL 22 Q101
I
N PmuIo2_1vs R OVCC_1v8_83 2C2_SDA MO K ez soamosvs a7 |
L1112
Pmuioz P8
L1113
5 T 7 T 3 — T P T 7




RK3588 V (POWER)

11000

VDD_CPU_BIGO_SO

Vooen i GPU CPU_BIGO ‘

VoD_CPU_BIG0_0 |- -
k Em«s Em«s

VDD_GPU_11 VDD_CPU_BIGO_9

226m2

VDD_GPU_MEM_0 VDD_CPU_BIGO_MEM_0
VDD_GPU_MEM_1 VDD_CPU_BIGO_MEM_1

LOGIC CPU_BIG1 VDD_CPU_BIG1_SO
VDD_LOG_S0 VDD_LOGIC_0 -

VDD_LOGIC_1 VDD_CPU_BIG1_0
VDD_LOGIC_2
VDD_LOGIC_3
VDD_LOGIC_4
VDD_LOGIC_5
VDD_LOGIC_6
VDD_LOGIC_7
VDD_LOGIC_8
VDD_LOGIC_9 _CPU_BIG1 ¢ VDD_CPU_BIG1_MEM_S0

VDD_CPU_BIGT_9 o

VDD_CPU_BIG1_MEM_0
vop_voenc o VDENC VDD_CPU_BIG1_MEM_1
VDD_VDENC_1
VDD_VDENC_2
VDD_VDENC_3
VDD_VDENC_4
VDD_VDENC_5

1l

LIT (LIT+DSU+L3) VDD_CPU_LIT_SO
VDD_VDENC_MEM_0

VDD_VDENC_MEM_1 VDD_CPU_LIT_0

(o

VDD_CPU_LIT_7

_NPU_: VDD_CPU_LIT_MEM_0
VDD_NPU_6 VDD_CPU_LIT_MEM_1

i

1073

I

Note:

The Caps between green line and U1000 should be placed
under the U1000 package.Other caps should be placed
close to the U000 package

L 11000 dol 11000 L

AVSS 52 VsS_107 vss_160 g VSS_266
AVSS 53 VSS_108 VSs_161 VSS_267
AVSS 54 VSS_109 Vss_162 VSS_268
AVSS 55 VSS_110 VSS_163 W VSS_269
AVSS 56 Fajs 1 VSS_111 VSS_164 VSS_270
AVSS 57 vss_112 VSS_165 vss 271
AVSS 58 VSS_113 VSS_166 vss_272
AVSS 59 w3 | VSS_114 VSS_167 &5 —1 Vvss 273
AVSS_60 VSS_115 VSS_168 3} VSS 274
AVSS 61 VSS_116 vss 169 [ VSs_275
AVSS 62 VSS_117 VSS_170 W VSS_276
AVSS 63 VvSS_118 vss 171 vss 277
AvSS 64 |3 ©7a | VSS_119 VSS_172 Vvss 278
AVSS 65 VSS_120 VSs_173 VSs_279
AVSS 66 |ajo vss_121 VSS_174 5 VSS_280
AVSS 67 Vvss_122 VSS_175 VvSs 281
AVSS 68 3] VSS 123 VSS_176 o1 Vvss 282
AVSS 69 VSS_124 vss_177 VSS_283
AVSS 70 VSS 125 VSS_178 VSS 284
AVSS 71 VSS 126 VvSs_179 VSS_285
AVSS 72 vss 127 VSS_180 VSS 286
AVSS 73 VvSS_128 vss_181 VSS_287
AVSS 74 VSS 129 vss_182 22— 1 VSS_288
AVSS 75 VSS_130 VvSs_183 5 VSS_289
AVSS 76 VSs_131 VSS_184 c20] vSS 290 ATy

AVSS 77 Vvss_132 VSS_185 1 VSs 291
AVSS 78 VSS_133 VSS_186 Vvss 292
AVSS 79 VSS_134 Vvss_187 % VSS 293
AVSS_80 b1 VSS_135 Vvss_188 5] VSs 294
AVSS 81 VSS_136 VSS_189 7 ¥ VSS_295
Avss 82 | VSS_137 vSs 190 o1 VSS_296
AVSS 83 ais—1 VSS_138 vSs_191 VSs_297
AVSS 84 VSS_139 Vvss_192 b3} VSS_298
AVSS_85 Pt VSS_140 VvSs_193 VSS 299
AVSS 86 VvSs_141 VSS_194 AAS VSS_300
AVSS 87 VvsS_142 vSs 195 31 ARG VSS_301
AVSS 88 VSS_143 VSS_196 VSS_302
AVSS_89 VSS_144 Vvss_197 VSS_303
AVSS 90 VSS_145 VSS_198 VSS_304
AVSS 91 VSS_146 VSS_199 VSS_305
AVSS 92 VSS_147 VSS_200 VSS_306
AVSS 93 [FaNT VSS_148 VSs 201 VSS 307
AVSS 94 VSS_149 VSs_202 VSS_308
AVSS 85 VSS_150 VSS 203 VSS_309
AVSS 96 VSS_151 VSS 204 rel VSS 310
AVSS 97 Vvss_152 VSS_205 F3 vss 311
AVSS 98 VSS_153 vSS 206 [p3—1 Vvss 312
AVSS 99 VSS_154 VSS_207 K9 VSS 313
AVSS_100 VSS_155 VSS_208 ABS VSs 314
AVSS_101 VSS_156 VSS_209 VS8 315
AVSS_51 VSS_157 VSS_210 VSS316
VSS_158 vss 211 [z VSS317

VSS_159 vss 212 f——1 VSS_106 VSS_265




