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Y HiDisplayPort 1.2 (4%k, Y Hi4K 60Hz)

T HfRec. 2020 K&z Rec. 709

00006060

1. 2.

(o]

®mEk
® UISPRFRALBERE )ik 13MPix/s, SCHRERUHESRAZ Sk HHE R N

1.2.7 AhEpEEO
FTEEWUSB 2.0 OTGLA K2 XXUSB 2. 0 HOSTEE M
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® FEXUSB 3.0 Type-CHEI
® I HPCI-Express 2.1
®  SCRPSERAT A v KN
1.3 EHER
R K3 3 9 9 Connectivity

Clock & Reset

PMU

PLLx 8

System register

Timer x 26

PMW (4ch)

Watchdog x 3

Crypto

SAR-ADC

TS-ADC

Interrupt Controller

Cortex-A72 Dual-Core
(48K/32K L11/D Cache)

Cortex-A53 Quad-Core
(32K/32K L1 1/D Cache)

1MB L2 Cache

I 512KB L2 Cache

CCI-KIPLING

CoreSight

Cortex-MO0 Dual-Core

Mali-T860MP4 GPU
(2 ALU per core,
256K L2 Cache)

2D Graphics Engine
(RGA2)

DMAC x 2

PVTIM x 5

Mailbox x 2

Dual MIPI-CSI 4 Lane
1.5Gbps per lane

eDP1.3 4 Lane
2.7Gbps per lane
2560x1600 @60fps

1.5Gbps per lane

2560x1600 @GOfps

DP1.24 Lane
5.4Gbps per lane
4kx2k@60fps

HDCP2.x

HDMI2.0 3 Lane
6Gbps per lane
4kx2k@60fps

HDCP2.x

Dual LCD Controller
(2560x1600 output and 4Kx2K
output)

JPEG Encoder

Image Enhancement
Processor

Video Encoder
(H.264 1080 p@30fps
VP8 1080 p@30fps)

JPEG Decoder

Dual pipe 13M ISP

Video Decoder
( H.265,10bit, 4Kx2K@60fps,
H.264,10bit, 4Kx2K@60fps,
VP9,8bit, 4Kx2K@60fps,
MPEG-4/MPEG-2/VP8,
1080p@60fps)

eMMC5.1 I/F

(8bit, HS400 mode)

$D3.0/MMC4.5

DDR3/DDR3L /LPDDR3/LPDDR4
32bit,Dual-Channel)

Hardware -based DDR frequency scaling

USB OTG03.0/2.0

USB OTG13.0/2.0

Type-C Switch x 2

USB HOST0 2.0

USB HOST12.0

N/A

PCle2.1

12S/PCM(8ch) x 3

SPDIF (8ch)
UART x 5

SPIx 6

12Cx 9

Giga-Ethernet

SRAM (200KB)

ROM (32KB)

Secure eFuse
(32 x 32bits )

Non secure eFuse
(32 x 32bits )

K 1-1 RK3399 HE[E|
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1.4 NAHER
1.4.1 Netbook FitER
1.PMIC RK818/ 12C — 12C0 R - Display Panel
2. Discription /eDP —
Power
GPIO PMU USB 2.0
Reset HOST -l P USB Type-A
SPI FLASH |«sg——{ SPIl USB 2.0 < »| USB Camera
. HOST
)
EC < > HHE g UARTO |- P Bluetooth
24M gl osc S SDIOO
Crystal e <D 3.0 |t P SDIO Wi-Fi
. o
DDR3L/LPDDR3 32bit x 2 e
1e00MH2 DDR CTL = SPIO0 |« > TPM
- =
eMMC 5.1 8Bits
400 | eMMC g MIPIRX |@ »-| MIPI CAMERA
4G LTE/ UART3 |« - GPS
PCle Wi-Fi ™ > FCle
Audio 1250 DisplayPort
Codec/PA B > 8ch USB 3.0
1251/PCM Type-CO — - USB Type-CO
Bluetooth |« o >ch USB30
> Ll - P USB Type-C1
SD/SDHC | o p| SDMMC yP
/SDXC SD 3.0 OTGO 2.0
DEBUG Port |« p UART2 | rk3399 | OTG1 2.0
K 1-2 RK3399 Netbook/S: FHAE K
1.4.2 BoxRFHHEHE
PMIC RK808 [2C  l—| 1200 HDMI » HDMI Port
PMU
f HooTo [ B USB WIFI
= USE2.0 | g >  USB HUB
12v Crystal | ’ OsC 5
o UARTO g - Bluetooth
) e
DDR3L/LPDDR3 32bit x 2 o
1600MHz R T B0 - » SDIO Wi-Fi
eMMC 5.1 8Bits aMMC g
HS400 SPDIF | B Toslink
Giga-
4G LTE/ RGMII |« >
PCle Wi-Fi | > PCle Ethernet
DisplayPort
.
e - p USB Type-CO
HDMIIN 12S e IDESEE
-
2ch USB 3.0
Tvoec1 | B USB 3.0
SD/SDHC/ p| SDMMC YP
SDXC SD 3.0 OTGO 2.0
DEBUG Port |« B UART2 | pk3399 | OTG1 2.0

K 1 -3 RK3399 Box)wi HHE K
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1.4.3 TabletMFERE
PMIC RK818/ 12C  |g—p| 1200 MIPI TX Display Panel
BQ25700+RK808 /eDP » Display
GPIO PMU USB 2.0
HOST et - USB Type-A
USB 2.0
HosT | - USB Type-A
24M — 0sC Q'_?] UARTO |- P Bluetooth
Crystal E
] @
DDR3L/LPDDR3 32bit x 2 ot e B SDIO Wi-Fi
DDR CTL SD 3.0
1600MHz o
[N
eMMC 5.1 8Bits o SPI0 |« | Touch Panel
HS400 > eMMC i
g MIPI RX |- | MIPI CAMERA
4G LTE/ UART3 |- . GPS
PCle Wi-Fi | » PCle
Audio 1250 DisplayPort
Codec/PA B > 8ch | USB3.0
1251/PCM Type-CO - - USB Type-CO
Bluetooth |« - ch USB30
_a Type-él - | USB Type-C1
SD/SDHC | o »| SDMMC
/SDXC SD 3.0 OTGO 2.0
DEBUG Port | -  UART2 RK3399 | OTG1 2.0
B 1-4 RK3399 Tablet)siFHHER]
1.4.4 VRMFHER
PMIC RK818 12C -— 1200 MT:EEI'XTXX | Display Panel
GPIO PMU USB 2.0
HOST
USB 2.0
HOST
< UARTO |- = Bluetooth
C345Ta| ' - osc : SbIoo . = SDIO Wi-Fi
Y % SD 3.0 1=
DDR3L/LPDDR3 32bit x 2 B
1600MHz DDR CTL E SPIO -} = Touch Panel
eMMC 5.1 8Bits
HS400 » eMMC MIPI RX |« | MIPI CAMERA
SPI1 g - Sensor
DisplayPort
Audio Codec |-# - Igcsho
USB 3.0
1251/PCM Type-CO i — P USBE Type-CO
Bluetooth |- P Seh USBE3.0
> - e-éi -¢ | USB Type-C1
SD/SDHC | o p.| SDMMC P
/SDXC SD 3.0 OTGO 2.0
DEBUG Port |« | UART2 RK3399 | OTG1 2.0

17
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K 1-5 RK3399 VRJw FHHERE]
PLFSERK3399:0 i RN FAERE, T HEMiESE KT RA NS EEGHRFE.
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2 HESEM
2.1 HE
2.1.1 ER

RK3399:05 /3 2545 B sk 2- 1 foR:
% 2-1 RK3399 HHE(5E

Orderable RoHS Package . .
. Package Device special feature
Device Status Qty
RK3399 Pb-Free FCBGA828 TBD Cortex A72 + Cortex Ab3

2.1.2 ZENFRiRE X
RK3399:8 12K 1 22 B iR E 2- 1 ik -

Rackchi> _Rockchip: Brand Name
RK3399 _RKXXXX: Chip Name

ABCXXXXXX DEFG |
®

ABC: Subcontractor Code
XXX Die Lot NO#
DEFG: Date Code

@® The first pin

B 2-1 RK3399 ZEIfRiRE X

2.1.3 HFER~F

2%
- o fulie) folale
AN !!_4‘ _!E! /A lece|C

A7 * by

W .
[ ddd[C]

SULDER BALL

TOP VIEW [ Jaaa]  SEATING PLANE
o%

/Eﬁ\ ! : ZQL
i DETAIL : "A"

2 -2 RK3399 Hf3: R ~F1

19




Rackchip =i F e 1.1
AN
D 2\
’ N : y TN _
°bl Deee)|C|A|B
O o~ _
' TSV
| V_/TT ‘\_'*_1/' N

//\ 1 2 3 . 3 6 7 8 9 0 1 LE]gli 13 " 1?]819 a0 21 32233425 EEE?EBE‘Q EJEI
/O\ BOTTOM VIEW
2 -3 RK3399 H% 2
Symbol Dimension in mm Dimension in inch
MIN NORMAL MAX MIN NORMAL MAX
A 141 1.51 1.61 0.056 0.059 0.063
Al 0.20 0.25 0.30 0.008 0.010 0.012
AZ 1.11 1.26 1.41 0.044 0.050 0.056
C 0.47 0.57 0.67 0.019 0.022 0.026
D 20.90 21.00 21.15 0.823 0.827 0.833
E 20.90 21.00 21.15 0.823 0.827 0.833
D1 —- 19.50 -—- - 0.768 -—-
El --- 19.50 --- --- 0.768 -
e --- 0.65 --- --- 0.026 ---
b 0.30 0.35 0.40 0.012 0.014 0.016
aaa 0.20 0.008
cce 0.25 0.010
ddd 0.20 0.008
eee 0.25 0.010
ftf 0.10 0.004

2 -4 RK3399 FJ# R ~)3

VAL
A =

FEECHE HI BFIRNGIRTE LT AE X o
JTD G HE T BGERHTIRA L1, 17 F26EC
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2.1.4 ERSMH

] 1 2 3 4 5 & 7 g a 10
A ¥es_1 DDR1_CSHI DOR1_A1Z DDR1_AL0 DOR!_CEEQ DDR1_Ag IR1_AT IDR1_AS DOR1_A3 DDR1_AL
E DDRO_CSH DDR1_EAD DIDR1_CSH3 DDR1_A1S ves_24 DDR1_AS IIR1_AS IDR1_Ad DOR1_A2 DDEL_AQ
C IDRO_A1Z DDRO_CSHE DORO_EAQ DDR1_Al4 IDR1_A11 DDR1_RASH ¥E5_55 vEs_26
i DIDRO_ALO DOED_A1S DORO_A14 Ves_38 IDE1_EAL DORt_CLEON | DDRi_CLEDP
E DDRO_CEED vs5_39 DORO_A11 ¥E5_40 DDR1_CKE1 vss_a1 DOR!_CLKIK | DDRI_CLELP
F DDRO_AL TIDRO_AD DDRO_EASK | DDRO_EAL DDED_CEED DDR1_WEH ¥E5_48 IDR1_CASH
G DDRO_AZ DIDRO_AZ VS5_53 IRO_YER DDR1_ALS vE5_54
H DDRO_AS DIDRO_Ad VS5_5T DORO_CLEDF | DDRO_CLEAF | DDRO_CASN | DDRO_ALS VE5_58 ¥S5_59
28 1 2 3 4 5 & 7 g g 10
hj DORO_AG DDRO_AT Vss_ES DORO0_CLEDN | DORO_CLEIK VS5_69 VS5_70 ¥ss_T1 vEs_T2 VE5_T3
K DIRO_A9 DDRO_AS ¥S5_T4 ¥E5_7S VS5_Te
L IOEO D23 | DDRO_DGEL VS5 85 IDRO_ODTO | DOEO_ODTL VS5_g6 DDRO_RESETH | vS5_&7 DORO_VDD_ i | ODRA_VDD_Z
" DDED_DQ2T | DDRO_DQ30 ¥E5_100 DDRD_BAZ IDED_CSW2 | DDRO_CSWO |DDED_CLE VDD | V¥sSS_tof DDRD_VDD_3 vs5_102
W DDEO_DGZ6 | DDEO_DRZS ¥S5_105 DORO_YDD_4 | DDRO_VDD_S
F DDEO_D924 | DDEO_DRZS DORO_DGSSE | DDRO_DM3 VS5_115 DORO_VDD_6 ¥S5_116
R DDEO_DGZ% | DDRO_DRZZ DDRD_DGS3H IDE1_FZH DDRDEJE’WD DORO_YDD_T | DDRO_VDD_S
T DOEO_DGZ0 | DDEO_DGE1 VS5_134 DORO_VDD_8 ¥s5_135
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28 1 z 3 4 5 & 7 & q 10
u IDE0_DG1S | DORO_DO19 VSS_t41 DDRO_DGSZF | DOEO_DMZ DOEO_ATED | DDRO_ATEL VSS_142 | DDRO_VOD_10 | DORO_VID_11
DORO_PLL_TES |DDRO_FLL TES
¥ IDED_D9iE | DDED_DGIT ¥S5_151 DDEO_DQSey | vSs_i52 iy = e VSS_153 | IDRO_VID_12 | V¥SS_i54
TOVT_F TOUT_N
W TIRO_DRG TIR_DRT Vs5_161 VSS_162
by TIE_DRS TIRO_Did DDEO_DQSOF | DOEO_DMO GPI04_A2/I2C |GP103 D3/125 APTOS_YID VSS_166 ¥S5_15
Ty IRO_DR3 IRO_DZ DDRO_DGSON GP103_D5/I75 | GPI04_A4/123 AFIOS_VIDEST VES_6 VS5_179
0_SIT25002
AE TIIR_DR1 TIR_DR0 AF IDS-BWD-W ¥ss_9 AVES_12
AC IDE0_Dgi4 | DORO_DG1S DDRO_DGSIF | DOEO_DM1 GPI04_AT/IZS |GPI04_A/IZS APIO4_VIDFST | APIO4_VID MIP;‘:TTD}HI’Igl
GPIO4_CT/HIM |GPI0Z_C4/S0T
GPIO4_AG/IZS LT/ L4/ GPIOZ_D3/5IT
AD IDED_ D13 | DDRD D@1l VE5_1T DDRO_DS1N VS5_18 | spzo |ICECIHOVT/E |00 DO/SPIS R ™ ©2 o vS5_19
- DIF_HOTELIUG XD -
28 1 2 3 4 5 & 7 g g 10
GPIOZ_CT/SDT
GPIO3_D4/125 |GFI04_DO/FCT - GEIOZ_CO/UAR
KE DDRO_DQL2 TITRO_DigS o SIT15003 00_D3/SFIS_C 0.8
SHO
GEIO4_CZ/ M GFIOZ_D1/50T
F DDRO_DGL0 ITED_DEaE GPIT%S;(IZS 6P103_D1/123 0/ VOFO_PHN/Y 00_CLEOUT/TE GP;EZE;;}’;?I VES_20
= OFL_P'M ST_CLEOUT1 -
GPIO4_CO/TEC | GPIOZ_C6/SOT
GPIO4_A1 fTZC GEIOE_D0/TZS - - GFIOZ_C2 /AR
M L ST vss_z1 g GFIO4_D 3_SDA/UARTZE | 00_DZ/SFIS_C tortsy  |MEFLTHODIE
GPIO3_DT/I25 |GPIOG_DG/IZS GFI0Z_D0/SIT GPIOZ_C1/UAR
A 05000 osiiaspoy | SPIOAD GEIO4_D4 prgend 011 WIFL_TXO_DZH
GPIO4_AS/IZS |GPIOG_DZ/IZS GPIO4_C4FUAR
AT LIRCKTX | O.LECK TX GFIO4_DS 120 % AVES_32 AVSS_33
GPIOZ_C5/SIT
K GPIO4_CS/SFD |GPIOA C3/ABR | oo oo |GPIOADI/DP_ | " = o T INTPT TL/RK | WIPT TE1/REL | WIPT_TX1/RX1 |WIPT_TXL/RAD |WIPT TX1/RA1
IF_TX TIC_RX - HOTFLUG o _I0F _DMEF _CLEF _IZF _D3F
GPIO4_C1/T2C GPIOZ_DIZ/S0T
-1/ GEIO4_CE,/FHM b/ GPIOZ_C3/UAR [MIFI_TX1/EX1 [MIPI_TX1/EX1 |MIPT_TX1/RX1 |MIFT_TX1/RX1 [MIFI_TH1/EX1
AL VE5_23 |3 _SCLAUMRTZE . 00_DETH/ECIE | = o iy gl - -
_TX _CLEREQH - - - - = -
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asn 11 12 13 14 15 1B 17 18 19 20
A IDEL_DQ10 DDEL_DQiZ DDEL_DQi3 DDE1_DQi4 DDEL_DQ1 DDE1_DQ3 IDEL_IQ5 IDEL_DQ6 DDEL_DR16 IDEL_DQ15
B DDE1_DQS DDE1_DQ9 DDE1_DR11 DDE1_DR1S DDE1_DQ0 DDE1_DQZ IDE1_Dg4 IDEL_DQ7 DDEL_DR1T IDR1_TQ19
C Y55 _27 VS5_28 ¥55_29 ¥55_30 VS5 31 ¥55_32 ¥55_33
I TDR1_ODTO ITEL_EBAZ IDR1_TQS1NW DOR1_DQS1P DITR1_DQS0OH TDR1_DQS0F DOR1_DOSZH
E IDR!_0ODT1 VS5_42 DDE1_DM1 VS5_43 IDEL_IMO VSS_44 DDE1_INZ
F DOR1_CSH2 DORL_CSHO DDR_}EE_I}TES ¥os_49 DDE1_ATEQ Ye2 50 Y32 51
G DDR1_RESETH |DDR1_CLE_¥ID DDR;EEJ:ETES DDE1_PZQ DDE1_ATE1 ¥53_55 EDF_DC_TF
H ¥S5_A0 Vs5_61 VS5 _B2 DDRIE‘E’WD Y55_B3 ¥35_Ad VS5_B5 ¥S5_66 EDP_A¥S5_S |EDP_AVID_0VS
a0 11 12 13 14 15 168 1T 1a 19 20
h) DDEL_¥DD_1 | DDE1_VDD_Z | DDEL_YDD_3 | DDR1_VDD_4 | DDRL_VDD_S | DDE1_VID_& | DDR1_YDD_T | DORL_VDD_S EDP-’TD-WB EDP-A‘:ED-IVB
E DDR1_¥DD_9 YS5_TT DDR1_¥DD_10 ¥S5_T8 DDE1_¥ID_11 ¥55_79 IDR1_¥DD_12 ¥S5_30 BIGCH;-WDJ ¥55_52
L ¥S5_58 ¥s5_89 ¥S5_90 ¥55_91 ¥55_92 ¥55_93 LOGIC_YDD_L0 |BIGCPU_YDD_S |BIGCEV_¥DD_1 ¥S5_96
n CEM‘EDRDI:DIGIC- CEM&?;IC- CEMVEDRE:IC- CEM&?4GIC- CEméR;;GIC- VS5_103 LOGIC_VDD_9 |BIGCPU_YDD_3 |BIGCEV_YDD_4 |BIGCEV_YDD S
H CEM‘EDRDI';GIC- CEM&?TGIC- ¥55_108 ¥55_109 ¥55_110 VS5_111 V¥55_94 BIGCPEHWD-C Y55_83 BIGCPUD-WD-I
P VS5_106 ¥55_107 CEMVEDR;;U;IC- CEM&?SGIC- CEmviﬁgm- VS5_117 PLL_AVID_1¥8| ¥s5_119  |LITCEU_YDI_1
R ¥55_131  |PLL_AYDD_O¥3| V¥sS_185  |LITCPU_¥DD_Z2 |LITCPU_¥DD_3
T ¥55_138  |LOGIC_YDD_11 ¥S5_168 ¥s5_122  |LITCEU_VDI_B
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880 11 12 13 11 15 1B 17 18 19 20
U LOGIC_YID_§ | LOGIC_VDD_T VS5_146  |LOGIC_¥DD_12
¥ VS5_148 10GIC_YID_5 | LOGIC_VDD_4 | LOGIC_YDD_3
[ VS5_159 VS5_169 VS5_16T LOGIC_VDD_B
b4 YS5_155 Y¥55_136 YS5_164 YS5_156 VS5 _15T ¥S5_118 Y5505 TTFECD_AVID_ | TTFECO_AYDD_ VE5_170
ova_z ova_1
M AVES 13 AVES 1T w2E 1TT AVES PR AVES B3 HIHI_A¥DD_0V | HOMI_AVDD_DV | TYPECO_AVID_ HC & HC 9
= = = = = a1 9.2 iva = -
MIPI_TX0_AVD MIPT_RX0_AVD TYPECO_AVID_
AR KYS5 5 1_1ve KYSE_9 _1ve AYEE_42 AYES_41 AYEE_ 52 oy, VS2_140 HC_10
AL AVSS_44 HC_T A¥S5_45 HC_4 A¥S5_10 A¥S5_18 AVS5_43 V55_145 TYPEE;E?VBU ¥55_13
AD HC_2 HC_3 A¥SS_11 HC_S HC_6 mMI—”‘BWD-W A¥SS_18  |TYPECO_RCLEM TYPEEEE?VBU TYPEC1_RCLEM
830 11 1z 13 14 15 18 17 18 19 20
AE AVSS 21 AYSS 22 K¥SS_23 HOMI_HFD A¥SS_ 24 TYPECO_ECLEF TYFEC1_RCLEF
iF MIFI_TH1/EX1 |MIFI_TX0O_EEX MIFI_EXO_REX HDMI_REXT AVSS._2T Va5 7 5510
_REXT T T
J.les MIFI_TX0_DZF MIPI_TX0_CTE MIFI_TXO_D1F [MIPI_TX0O_DOF TYPECO_AEM_ TYPECO_EEXT TYPECO_REXT_
== TP == == PU_FD = cC
AH MIPI_TX0_DZH MIPI-T};{D-CU( WIPTI_T¥O_DIN |MIPI_TX0_DON TYPEPCDD-P’LWP- TYPECO_CC1 TYPECO_CC2
AT V35 _34 AV¥SS_35 AVSS_36 AVSS_3T AVSS_38 A¥S5_39 ¥55_180
WIFPI_RXO_CLE
BE MIPI_EX0_D3F |MIFI_RX0_LDZF WIPI_RXO_DIF |MIPI_EX0O_DOF | HIMI_TCP HOMI_TXOF HOMI_TX1F HOMI_T¥2F | TYPECO_AUXP
MIFI _EX0 CLE
AL MIFI_RX0_D3N |MIFI_RX0_D2H == WIFT_EXO_DIN [MIPI_EXO_DON | HOMI_TCH HONI_TXON HIMI_TX1H HOMI_TXZN | TYPECO_AUKM
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310 21 22 23 24 25 25 27 25 23 a0 31
A DORL_DQ70 | DDRI_DQe3 | DDRL 0G24 | DDRL_D@26 | DDEL_DQ2T | DDRI_DAZ9 vss_2 EDP_AUEN EDF_THON EDF_TX1N vs5_3
GEIO3_BT/MAC
_CRS/UART3_T
E DDR1_DQ21 | DDRI_DQe2 | DDR1_DG2S | DDRL_DG2S | DDEL_DQ30 | DDRI_DA31 EDP_AUXE EDF_THOF EDF_TX1F | EDF_AVSS_1
¥/CIF_CLEOUT
B
C ys5_35 YS3_36 yES_aT GPIDSR-;DI‘: AT EDp_avss 2 | EDP_avSS.3 | EDP Tiep EDF_THEN
GPI03_A4/MAC |GEIO3_CO/MAC
i DIR1_DGSzP IDE1_DQS3H | DDRL_DQS3P _TXDO/SFIO_R |_COL/UARTS_C EDF_AVSS_4 | EDP_TX3F EDF_TH3H
bl TSH/SPDIF_TX
GETOE_A%/MAC | GPTO3_AR/MAC GPTOA_C1/MAC | GPINZ_BO/MAC | GPTOS_AZ/MAC
E DDR1_DN3 ¥s5_46 | RYD3/SPI4_C | _R¥DO/SPIO_C _THCLE/UARTS |_MDC/SPI0_CS |_RXD2/SPI4_C|  VSS_4T
SHO LE _RTSH W LE
GEI03_B2/NAC | GEIO3_AD/MAC | GEIOS_BS/MAC GETO3_AT/MAC GPI0Z_B1/SFT
= -~ = - GFI0Z_A3/VOF |GPI0Z_AS/VOF —~ GFI0Z_B4/SFT
F _BXER/I2CS_S | _TXD2/SPI4_R | RMCLE/UART3 _RID/SPIOC |7 ,fEIFf el s ,:'Enff o5 |ZBMIVCIE_HR |75 N’;
T4 bl EX SHO = = = =" | EF/T208_SDA -
GET03_AS/NAC | GEIO3_B3/MAC GET03_BS/MAC GET0Z_AT/VOE | GEI0Z_AD/VOF
[ EDF_EEXT _T¥D1/SFI0_T | _CLE/T205_SC _MDTOAUSRTI_ | vaS 56 _IT/CTF_DT/T | _D0/CTF_I0/T
bl L hed 2CT_SDA 2C2_SDA
GPI0Z_B3/SFI
GEIO3_B4/MAC | GPIOG_AL/MAC |GETOZ_B2/SFT | GPIOZ_AL/YOP GFI0Z_BO/VOE -
EDF_CLEZ4M_T ! ! B2/ il GEI0Z_AR/VOP -BO/VOP | o 02 _savoE | GPTo2_sz/voP |2_cLIG VO _DE
H - _THEW/VART1_ | _THIG3/SFT4_T |2_TKD/CIF_CL | _DI/CIF_DI/I| VSS_6T weyorr g | CURCIE VST | e | peseIE 12 |w7eTE cLignT
X bl KIN/I206_SCL| 202 _SCL = = | wofTecT scL | - = = = "
310 21 22 23 24 25 25 27 25 23 a0 3t
T EDF_AVSS B |APIO1_VDDPST | APIOL_VDD |APIOZ_VDDEST [  EMMC_D3 EMMC_D4 EMNC_DS EMMC_D0 EMNC_D1 EMMC_D2 EMNC_CMD
K BIGCPL;-WD-l 5584 AFI0Z_VID |EMMC_VDD_1¥5 EMMC_D7 EMMC_STEE
GFI0L_C6/TCE |GPIOL_DO/TCE
L BIGCFU_VDD_2|  ¥55_97 BIGCPL;-WD-I EMMC-EggREDU“ EMMC_CLE | EMMC_CALIO |  EMMC_TE EMNC_T6
GPIO1_BT/SFT GFI01_CT/TCE
" R T 10 o GPIDEIB_BIBJPWM 3 BD o0, 5 | FI01CL/SPT |GPIOL_C3/PMM |GPIOL_C4/T20 GPIDSI_SCESEIZC 1 VEIS, SOURC
- A = El
GFI01_CO/SET
EMUTOZ_VDDES | GEIOO_AZ/HIF - GFI0L_C2/SET
¥ ¥s3_95 | BIGCEU_VID_2 T 1 semiz a_mn/Teen s | oo
L
GEFIO0_BS/TCE
= GPI0I_AT/SPI |GEIOL_B1/SPI |GPIOI_B2/SET
D_VEUS_FDIS/ | GPIO0_AS/FHM | GPIOL_AR/TSA - - =~ GPI01_B4/I2C |GPID1_B3/IZC
13 ves_t21  |LITcPuvDD_4| PmTaz_vop |P-/EYSFRIS/ A8/ AESTSA || CYDIUARTS. | 1_CLIGENCU_T |1_CSHO/ENCY_ B/ g
TCPD_VEUS_S0|  3A_IR DC_IHT 4_5CL 4_3DA
X TAG_TCK TTAG_TNS
URCES
GFIDL_AD/ISF | GFI01_AZ/TSF | GPIO1_A3/ISP |GEIOL_A4/ISE
= - GEIO0_AL/DIR GPIOL_BO/SET
PMUTO1_VDD_1 |0_SHUTTER_EN |O_FLASHTRIGT (0_FLASHTRIGO |0_FRELIGHT_T - GETOL_AS/ AP, =~
E ys5_120  |LITCEU_VOD_T| ¥sS_133 == g = — |10_PWROFF/TC ovinlainld DU 41 17N
= - - = V3 /ISPL_SHUTTE |N/ISP1_FLASH |\T/ISP1_FLAS |RIG/ISP1_PRE |~ ~ ! PHEOFF e -
§_EN/TCFD_VE | TRIGIN/TCED_ LIGHT TRTG | T-CCTE-EN ™
GPI01_A1/ISE
0_SHUTTER_TR
T ¥S5_139  |LITCPU_VDD_S | SOMMCO_VDD | BMU_VDD_DVS WPOR To/ISP1 SHIT
TEE_TRIG/TCE
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910 21 22 23 24 25 2B 27 28 29 a0 31
SIMMCO VIDES GPI04_E3/SIM | GPIOO_BO/SDM GPIOO_AQ/TES
u ¥35_147 ¥35_149 AV3S_49 USE_AVID_1va [ FMU_VID_1v5 T_ MCO_DS/AFTTA |MCO_WRFT/TES ¥Z5_150 GPIOD_B3 T_CLEOUTO/CL
G_TNS T_CLEOUTZ K3IZE_IN
GEIN4_ES/SIM GEIN4_E4/SIM
- GPIO0_E4/TCE | GPIOO_AS/EMM | GPIOO_AT/SIN il GPIOO_E1 /MU | GPIO0_AS/SDT
¥ LOGIC_VDD_2 | LOGIC_VDD_1 AVSS_ 50 |USE_AVID_OVQ [MCO_CMD/MCUT = = = MCO_CLEDUT /M = =
ThG. THS I_VEUS_BIIS C_PYERON MCO_DET VCTTAG, TOK 102_VOLSEL 00_WRPT
* ¥35_81 ¥55_158 VS5 _46 PCIEJ;"FDD*W ¥55_160 GEIOO_EZ2
GPIN4_E1/SIM | GPI04_EQ/SIM |GPIO4_B2/SIM
TYPEC1_AVDD_ | TYFECL_AVID FCIE_AVID_1V = — =
¥ waa e WYSS_1 T USE_AVDD_3V3 [MCO_D1fUART2 |MCO_DO/UARTZ |MCO_D2/APTTA |  AVSS_48 XOUT_0SC ¥IH_05C
= = A_TE A_RE G_TCE
Ty TIFECL_ADD_ Wo_11 Y35 4 DFTTTAG_THS GPIO0_A4/SDT AVES 6 PCIE_TH2_F | PCIE_TXZ N KYSS_T USEL_DP USEL_IK
1¥8 00_TXNTH
i TYPECI_AVID_ Wt S5 DFTITAG_TEST VSHO_DP VSEO_DN
3¥3 "
AC ¥ss_132 ¥35_12 KV3S_19 AOC_AVID AYSS 51 AVSS_14 FCIE_RXZ_F PCIE_RXZ_H AV3S_15 USE1_REIAS USBO_EEIAS
AT VS5_163 vE5_11 EFUSE USIC_AVDD_LV |USIC_A¥YID_0V AVSS_40 PCIE_TX3_F | PCIE_TX3 N AV¥SS_20 FCIE_RCLE 10/ PUTE_RCLE_10
2 9 on_w om_p
910 21 22 23 24 25 2B 27 za 29 30 31
AE TYPEC1_REXT ¥s3_14 TYPEPCDI}’LUXP- TYPECI_ID PCIE_TXO_F | PCIE_THO_H
WF TYPEC1_CC2 KYSS_2 AVSS_3 TYPEPCL:-P"]‘JUXM- PCIE_RX3_F | PCIE_RX3 N AYSS_28 FCIE_RXO_F | PCIE_RXO_H
e TYPEEéEREXT- TYPECO_DP TYPECI_DP Y35 29 FCIE_TX1_F | PCIE_TH1 K
AH TYPEC1_CC1 TYPECO_DN TYPEC1_IN AV¥SS_30 FCIE_EX1_F | PCIE_RX1 N
AT ¥35_172 V35_173 ¥55_1T4 AVSS_4T USIC_STROBE | USIC_DATA
AE TYPECO_EX1FP | TYPECO_TX1IM | TYPECO_BRXZF | TYPECO_TXZM | TYFECI_RX1F | TYPEC1_TXIM | TYFECI_EX2F | TYPEC1_TXZM | TYFPECI_AUXF TYPEEEE;IZVBU TYPE;E;IZVBU
AL TYPECO_EX1MW | TYPECO_TX1FP | TYPECO_BRXZW | TYPECO_TXZF | TYFECI_RXIM | TYPEC1_TX1F | TYFECI_EX2M | TYPEC1_TX2F | TYFECI_AUXM TYFECO_ID V35_175
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2.2 EHHEFIER
2.2.1 EEEH#ER

Rev 1.1

* 2-2 RK3399 {545 IR

De PD/P

Defa

Pin Name Func 4 Type INT

PMUIO1 (1.8V only)

i

U

ult

Y31 XIN_0SC 1 1

Y30 XOUT _0SC 0 0

T30 | NPOR I I up

U31 GPI00 AO/TESTCLKOUTO/CLK32K IN gpio0 al0] testclkout0 clk32k in 1/0 I up 5mA N
R29 GPIO0 A1/DDRIO PWROFF/TCPD CCDB EN gpio0 all] ddrio pwroff tepd cedb en 1/0 I up 5mA N
N24 GPI00 A2/WIFI 26MHZ gpio0 al2] wifi 26m 1/0 I down 5mA v
V31 GPI00 A3/SDIO0 WRPT gpio0 al3] sdio0 wrpt 1/0 T | down | 5mA v
AA25 | GPIOO A4/SDIO0 INTN gpio0 al4] sdio0 intn 1/0 T | down | 5mA v
Va7 GPI00_A5/EMMC_PWRON gpio0 al5] emmc_pwren 1/0 I up 5mA N
P25 GPIO0 A6/PWMA3 IR gpio0 al[6] pwma3 ir 1/0 I down | b5mA N
V28 GPIOO0 A7/SDMMCO DET gpio0 al[7] sdmmcO dectn 1/0 I up 5mA N
U28 GPI00 BO/SDMMCO WRPRT/TEST CLKOUT2 gpio0 b[0] sdmmc0 wrprt test clkout?2 1/0 I up 5mA v
V30 | GPI0O B1/PMUIO2 1833 VOLSEL gpio0 b[1] pm”iofgig?’*vo /0 | 1 | down | sma | Y
W31 | GPI00_B2 gpio0_b[2] I/0 | T | down | 5mA |
U30 | GPI0OO B3 gpio0 b[3] 1/0 | T | down | 5mA | ¥
V26 GPI0O0 B4/TCPD VBUS BDIS gpio0 b[4] tcpd vbus bdis 1/0 I | down | 5mA v
o4 GPIO0 B5/TCPD VBUS FDIS/TCPD VBUS SOURC ¢piol bl5] tepd vbus fdis tcpd vbus sou 1/0 1 down EmA J

E3

Pin Name

PMUIO2 (1.8V OR 3.0V)

rced

R25

GPI01_AO/ISP_SHUTTER_EN/TCPD_VBUS_SINK
EN

gpiol al0]

isp0 shutter e
n

ispl shutter
en

tepd vbu
s sink e

down

3mA
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n
GPIO1 A1/ISP SHUTTER TRIG/TCPD CCO VCON isp0 shutter t | ispl shutter | t¢P4-¢0
T31 - - - - gpiol all] SpY_shutter— SPL_SHULLer _veconn e 1/0 I down | 3mA v
N _EN rig trig "
GPTO1 A2/TSP FLASHTRIGIN/TCPD CC1 VCONN isp0 flashtrig | ispl flashtri | "oP4-c¢!
R26 - - - gpiol al2] - - “veconn e | 1/0 I | down | 3mA N
_EN in gin N
R27 | GPIO1 A3/ISP FLASHTRIGOUT gpiol a[3] | /SPO-flashtrig | ispl flashtri 1/0 | I | down | 3mA |
out gout
isp0 _prelight | ispl prelight
R28 | GPIO1 A4/ISP PRELIGHT TRIG gpiol a[4] | 'SPU-Pretent_ | isplpreiig 10 | 1 | down | 3ma | ¥
trig _trig
R30 GPIO1 A5/AP PWROFF gpiol alb] ap_pwroff 1/0 I down | 3mA v
P26 GPIO1 A6/TSADC INT gpiol al6] tsadc int 1/0 I hiih 3mA v
t4db
P27 | GPTO1 A7/PMCU UART4DBG RX/SPI1 RXD gpiol al7] pmcufuii 8- spil rxd 0 | 1| uw | 6mA | ¥
R31 | GPIO1 BO/PMCU UART4DBG TX/SPI1 TXD gpiol b[0] pmc“*“iiwdbgf spil txd 10 | T | u | 6m | ¥
P28 | GPIO1 B1/SPI1 CLK/PMCU JTAG TCK gpiol b[1] pmcu_jtag tck spil clk /0 | 1 | u | 6mA | &
P29 GPIO1 B2/SPI1 CSNO/PMCU JTAG TMS gpiol b[2] pmcu_jtag tms spil csn0 1/0 I up 6mA N
P31 GPI01_B3/12C4_SDA gpiol b[3] i2c4 sda I up 3mA v
P30 | GPIO1 B4/12C4 SCL gpiol bl4] i2c4 scl I | u | 3mA | &
M24 | GPIO1 B5 gpiol b[5] I | down | 3mA | &
M25 GPI01_B6/PWMB3_IR gpiol b[6] pwmb3 ir IO/ down | 3mA v
) ) . 1/ N
M26 GPIO1 B7/SPI3 RXD/I2C0O SDA gpiol b[7] spi3d rxd i2¢0 sda 0 up 3mA
) ) . 1/ v
N30 GPIO1 CO/SPI3 TXD/I2C0 SCL gpiol c[0] spi3 txd i2¢0 _scl 0 up 3mA
M27 | GPIO1 C1/SPI3 CLK gpiol c[1] spi3 clk 1/0 | T | down | 3mA | ¥
N31 | GPIO1 C2/SPI3 CSNO gpiol c[2] spi3_csn0 10 | 1| u | 3ma | ¥
M28 GPIO1 C3/PWM2 gpiol c[3] pwm2 1/0 I down | 3mA ~
M29 | GPIO1 C4/12C8 SDA gpiol cl4] i2c8 sda 10 | T | u | 3mA | &
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M30 | GPIOI C5/12C8 SCL gpiol c[5] 208 scl 0 | 1] w | 3m | v
tepd_vb
125 | GPI01 C6/DFTJTAG TDI/TCPD VBUS SOURCEQ gpiol c[6] dftjtag tdi b }Vceuos—sou 10 | 1 | down | 6mA | ¥
M31 | GPIO1 C7/DFTJTAG TDO/TCPD VBUS SOURCE1 gpiol c[7] dftjtag tdo tcpd}vcbeulsfsou /0 | I | down | 6mA |
tepd_vb
126 | GPI01 DO/DFTJTAG CLK/TCPD VBUS SOURCE2 gpiol d[0] dftjtag clk rziz—v Hs_sou 10 | 1 | down | 6mA | ¥
AA24 TESTJTAG _TMS Testjtag tms Fup
AB24 | TESTTAG TRSTN Testjtag trst Fdow

Pin Name

API02 (1.8V OR 3.0V)
G31 GPI02 _A0/VOP_DO/CIF DO/12C2 SDA gpio2 al0] vop datal0] io cif data0 | i2¢2 sda | 1/0 1 up 3mA v
H25 GPI02 A1/VOP_D1/CIF D1/12C2 SCL gpio2 all] vop datall] io cif datal i2¢c2 scl 1/0 1 up 3mA v
H30 GPI02 A2/VOP D2/CIF D2 gpio2 al[2] vop datal[2] io cif data2 1/0 I down | 3mA v
F28 GPI02 A3/VOP D3/CIF D3 gpio2 al3] vop_datal[3] io cif data3 1/0 I down | 3mA v
H29 GPI02 A4/VOP D4/CIF D4 gpio2 al4] vop_data[4] io cif data4 1/0 I down | 3mA v
F29 GPI02 A5/VOP D5/CIF D5 gpio2 al[b] vop_datal[5] io cif datab 1/0 1 down | 3mA v
H27 GP102 A6/VOP_D6/CIF D6 gpio2 al6] vop datal6] io cif data6 1/0 I | down | 3mA v
G30 GPI02 _A7/VOP_D7/CIF D7/12C7 _SDA gpio2 al7] vop datal7] io cif data7 | i2¢7 sda | 1/0 I up 3mA v
H28 GPI02 B0/VOP_CLK/CIF VSYNC/I2C7 SCL gpio2 b[0] vop clk io cif vsync | i2¢7 scl 1/0 I up 3mA v
F30 GPI02_B1/SP12_RXD/CIF_HREF/12C6_SDA gpio2 b[1] spi2 rxd io cif href i2¢6 sda | I/0 I up 3mA v
H24 GPI02 B2/SPI2 TXD/CIF CLKIN/I2C6 SCL gpio2 b[2] spi2 txd io cif clkin i2¢6 scl 1/0 1 up 3mA N
H31 GPI102_B3/SP12_CLK/VOP_DEN/CIF_CLKOUT gpio2 b[3] spi2 clk io cif clkout vop den 1/0 1 up 3mA N
F31 GPI02 B4/SPI12 CSNO gpio2 b[4] spi2 csn0 1/0 1 up 3mA v

Pin Name Func 1 Func 2 Func 3 Func 4 Type Dfe P%/P Duelia INT

API03 (1.8V only)

AE9 | GP102_CO/UARTO RX | epiozclo] | uart0 rx o[ 1] w | sm| v
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AHS GPI02 C1/UARTO TX gpio2 cl1] uart0 tx 1/0 I up 5mA v
AGS8 GPI02 C2/UARTO CTSN gpio2 c[2] uart0 ctsn 1/0 1 up 5mA ~
AL5 GPI02 C3/UARTO RTSN gpio2 c[3] uart0 rtsn 1/0 1 up 5mA ~
ADS GPI02 C4/SDIO0 DO/SPI5 RXD gpio2 c[4] sdio0 datal spib rxd 1/0 1 up 5mA i
AK5 GPI02 C5/SDI0O0 D1/SPI5 TXD gpio2 c[b5] sdio0 datal spib txd 1/0 I up 5mA v
AG7 GPI02 C6/SDIO0 D2/SPI5 CLK gpio2 c[6] sdio0 data2 spib_clk 1/0 I up 5mA v
AES GPI02 C7/SDI00 D3/SPI5 CSNO gpio2 cl7] sdio0 data3l spib csn0 1/0 I up 5mA v
AH6 GPI02 _D0/SDI00 CMD gpio2 d[0] sdio0 cmd 1/0 I up 5mA v
AF7 GPI02 D1/SDI00 CLKOUT/TEST CLKOUT1 gpio2 d[1] sdio0 clkout test clkoutl 1/0 I up 5mA v
AL4 GPI02 D2/SDIO0 DETN/PCIE CLKREQN gpio2 d[2] sdio0 detect n | pcie clkreqgn 1/0 I up 5mA v
AD9 GPI02 D3/SDIO0 PWREN gpio2 d[3] sdio0 pwren 1/0 I down | 5mA v
AF8 GPI02 D4/SDIO0 BKPWR gpio2 d[4] sdio0 bkpwr 1/0 I down | 5mA v
D

Pin Name

APTI01 (3. 3V ONLY)

F24 | GPTO3 AO/MAC TXD2/SPI4 RXD gpio3 al0] mac_txd2 spid rxd tri‘:‘;ida 1/0 | T | down | 4mA | «
. . trace da

H23 GPIO3 Al1/MAC TXD3/SPI4 TXD gpio3 all] mac_txd3 spi4 txd tal3 1/0 I down | 4mA N
. . trace da

E30 GPI03 A2/MAC_RXD2/SPI14 CLK gpio3 al2] mac rxd2 spi4 clk tald 1/0 I up 4mA v
. . trace da

E25 GPIO3 A3/MAC RXD3/SPI4 CSNO gpio3 al3] mac_rxd3 spi4 csn0 tals 1/0 I up 4mA N

D26 GPI03 A4/MAC TXDO/SPI0 RXD gpio3 al4] mac_txd0 spi0 rxd 1/0 I down | 4mA v

G23 GPIO3 A5/MAC TXD1/SPIO0 TXD gpio3 alb] mac_txdl spi0 txd 1/0 I down | 4mA N

E26 GPIO3 A6/MAC RXDO/SPIO0 CLK gpio3 al6] mac_rxd0 spi0 clk 1/0 I up 4mA N

F27 GPIO3 A7/MAC RXD1/SPIO CSNO gpio3 al7] mac_rxdl spi0 csn0 1/0 I up 4mA J

E29 GPI03 BO/MAC MDC/SPIO CSN1 gpio3 b[0] mac_mdc spi0 csnl 1/0 I up 4mA v

Cc27 GPI03 B1/MAC RXDV gpio3 b[1] mac_rxdv 1/0 I down | 4mA v

F23 GPI03 B2/MAC RXER/I2C5 SDA gpio3 b[2] mac_rxer i2¢5 sda 1/0 I up 4mA v

w
o
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G24 GPI03 B3/MAC CLK/I2C5 SCL gpio3 b[3] mac_clk i2¢h_scl 1/0 I up 4mA v
H22 GPIO3 B4/MAC TXEN/UART1 RX gpio3 b[4] mac_txen uvartl rx 1/0 1 up 4mA v
G26 GPIO3 B5/MAC MDIO/UART1 TX gpio3 b[5] mac_mdio uartl tx 1/0 1 up 4mA v
F25 GPI03 B6/MAC_RXCLK/UART3 RX gpio3 b[6] mac rxclk uart3 rx 1/0 1 up 4mA v
B27 GPI03 B7/MAC CRS/UART3 TX/CIF CLKOUTB gpio3 b[7] mac_crs uart3_tx Cl‘[l;ccblko 1/0 1 up 4mA v
D27 GPI03 CO/MAC COL/UART3 CTSN/SPDIF TX gpio3 c[0] mac_col uart3 ctsn spdif tx 1/0 1 up 4mA v
E28 GPI03 C1/MAC TXCLK/UART3 RTSN gpio3 c[1] mac_txclk uart3 rtsn 1/0 I up 4mA N

API05 (1.8V OR 3V)

Pin Name

AG3 GPI03 D0O/I12S0 SCLK gpio3 d[0] 12s0 sclk trace data0 1/0 I down | 3mA N
AF4 GPI03 D1/12S0 LRCK RX gpio3 d[1] i2s0 lrck rx trace datal 1/0 1 down | 3mA N
AJ2 GPI03 D2/12S0 LRCK TX gpio3 d[2] i2s0 lrck tx trace data2 1/0 T | down | 3mA v
Y7 GPI03 D3/12S0 SDIO gpio3d d[3] i2s0 sdi0 trace data3 1/0 I | down | 3mA v
AE5 GPI03 D4/12S0 SDI11SD03 gpio3 d[4] i2s0 sdilsdo3 trace data4 1/0 I | down | 3mA v
AAG GPIO3 D5/12S0 SDI2SD02 gpio3 d[5] 1250 sdi2sdo2 trace datab 1/0 1 down 3mA v
AH2 GPI03 D6/12S0 SDI3SDO1 gpio3 d[6] 12s0 sdi3sdol trace datab 1/0 I down | 3mA v
AH1 GPI03 D7/12S0 SDOO gpio3 d[7] 1250 sdo0 trace data7 1/0 I down | 3mA v
ACT GPI04 A0/I2S CLK gpio4 al0] i2s clk trace ctl 1/0 I | down | 3mA v
AG1 GPI04 A1/12C1 SDA gpiod all] i2¢l sda trace clk 1/0 I up 3mA v
Y6 GPI04 A2/12C1_SCL gpio4 al2] i2cl scl trace data8 1/0 I up 3mA v
AF3 GPI04 A3/12S1 SCLK gpiod al3] i2s1 sclk trace data9 1/0 I | down | 3mA N
AAT GPI04 A4/12S1 LRCK RX gpio4 al4] i2s1 lrck rx trace datal0 1/0 I down | 3mA J
AJ1 GPI04 A5/12S1 LRCK TX gpiod al5] i2s1 Irck tx trace datall 1/0 I down | 3mA v
AD6 GPI04 A6/12S1 SDIO gpio4 al6] i2s1 sdi0 1/0 1 down 3mA v
AC6 GP104_A7/12S1_SD0O0O gpio4 al7] i2s1 sdo0 1/0 1 down 3mA v
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SDMMCO (1.8V OR 3V AUTO)

Y27 GPI04 BO/SDMMCO DO/UART2DBG RX gpio4 b[0] sdmmc0_data0 uart2dbg rx 1/0 1 up 6mA i

Y26 | GPI04 B1/SDMMCO D1/UART2DBG TX gpiod b[1] sdimcO datal | uart2dbg tx hdiii tig 0 | T | uw | 6m | +
. . hdcpjtag

Y28 GPI04 B2/SDMMCO D2/APJTAG TCK gpio4 b[2] sdmmc0 data2 ap jtag tck tdi 1/0 I up 6mA N
) . hdgp jtag

u27 GPI04 B3/SDMMCO D3/APJTAG TMS gpio4 b[3] sdmme0 data3 ap jtag tms tdo 1/0 1 up 6mA i
. . hdcpjtag

V29 GPI04 B4/SDMMCO CLKOUT/MUCJTAG TCK gpio4 b[4] sdmme0 clkout mcujtag tck tok 1/0 I down | 6mA v
) . hdgp jtag

V25 GPI04 B5/SDMMCO CMD/MCUJTAG TMS gpio4 b[5] sdmme0 cmd mcujtag tms s 1/0 I up 6mA v

API04 (1.8V OR 3.0V)

AG6 GPI04 C0/12C3 SDA HDMI/UART2DBG RX gpio4d c[0] i2¢3 sda hdmi uvart2dbg rx 1/0 1 up 3mA N
AL2 GPI04 C1/12C3 SCL HDMI/UART2DBG TX gpiod c[1] i2¢3 scl hdmi uart2dbg tx 1/0 I up 3mA v
AF5 GPI04 C2/PWMO/VOPO PWM/VOP1 PWM gpiod c[2] pwm0 vop0O pwm vopl pwm | 1/0 I | down | 3mA v
AK2 GP104 C3/UART2DBG RX/UARTHDCP RX gpiod c[3] uart2dbg rx uarthdep rx 1/0 I up 3mA v
AJ4 GP104 C4/UART2DBG TX/UARTHDCP TX gpiod cl4] uart2dbg tx uarthdep tx 1/0 I up 3mA v
AK1 GPI04 C5/SPDIF TX gpiod c[5] spdif tx 1/0 I down | 3mA v
AL3 GPI04 C6/PWM1 gpiod c[6] pwml 1/0 I down | 3mA v
AD7 GPI04 C7/HDMI CECINOUT/EDP_HOTPLUG gpiod c[7] hdmi cecinout edp hotplug 1/0 I up 3mA v
AE6 GPI04 DO/PCIE CLKREQN gpio4 d[0] pcie clkregn 1/0 I up 3mA v
AK4 | GP104_D1/DP_HOTPLUG gpiod d[1] dp_hotplug 1/0 I | down | 3mA N
AH3 GPI0O4 D2 gpio4 d[2] 1/0 1 down 3mA v
AK3 GPI04 D3 gpio4 d[3] 1/0 1 down 3mA v
AH5 GPIO4 D4 gpiod d[4] 1/0 1 down 3mA v
AJ3 GP104 D5 gpio4 d[5] 1/0 I | down | 3mA N
AG4 GPI04 D6 gpio4 d[6] 1/0 I down | 3mA J
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ADC INTERFACE

AG26 | ADC_INO
AH26 | ADC_IN1
AG25 | ADC_IN2
AG28 | ADC_IN3
AH27 | ADC_IN4
EDP INTERFACE
B29 EDP_TXO0P
A29 EDP_TXON
B30 EDP_TX1P
A30 EDP_TXIN
C30 EDP_TX2P
C31 EDP_TX2N
D30 EDP_TX3P
D31 EDP_TX3N
B28 EDP_AUXP
A28 EDP_AUXN
G21 EDP_REXT
G20 EDP_DC_TP
H21 EDP_CLK24M 1IN
HDMI INTERFACE
AK17 | HDMI_TXOP
AL17 | HDMI_TXON
AK18 | HDMI_TX1P
AL18 | HDMI_TXIN
AK19 | HDMI_TX2P
AL19 | HDMI_TX2N
AK16 | HDMI_TCP
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AL16 HDMI_TCN

AF15 | HDMI_REXT

AE15 | HDMI_HPD
PCIe INTERFACE

AE30 | PCIE_TX_OP

AE31 | PCIE_TX_ ON

AF30 | PCIE_RX 0P

AF31 | PCIE RX ON

AG30 | PCIE TX 1P

AG31 | PCIE TX 1IN

AH30 | PCIE_RX 1P

AH31 | PCIE_RX_1IN

AA27 | PCIE_TX 2P

AA28 | PCIE TX 2N

AC27 | PCIE_RX 2P

AC28 | PCIE RX 2N

AD27 | PCIE_TX 3P

AD28 | PCIE_TX 3N

AF27 | PCIE_RX_ 3P

AF28 | PCIE RX 3N

AD31 | PCIE RCLK 100M P
AD30 | PCIE_RCLK_100M_N

MIPI TX/RX GROUP INTERFACE

AK6 | MIPI TX1/RX1 DOP
AL6 | MIPI TX1/RX1 DON
AK7 | MIPT TX1/RX1 DIP
AL7 | MIPI TX1/RX1 DIN
AK9 | MIPT TX1/RX1 D2P
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AL9 | MIPT TX1/RX1 D2N

AK10 | MIPT TX1/RX1 D3P

AL10 | MIPT TX1/RXL D3N

AK8 | MIPI TX1/RX1 CLKP

AL8 | MIPT TX1/RX1 CLKN

AF11 | MIPT TX1/RX1 REXT
MIPI TX GROUP INTERFACE

AG15 | MIPI TXO DOP

AH15 | MIPI TXO DON

AG14 | MIPI TXO DIP

AH14 | MIPI TXO DIN

AG11 | MIPI TXO D2P

AH11 | MIPI TXO D2N

AG9 | MIPI TXO D3P

AH9 | MIPT TXO D3N

AG12 | MIPI TXO CLKP

AH12 | MIPI TXO CLKN

AF12 | MIPI TXO REXT
MIPI RX GROUP INTERFACE

AK15 | MIPT RX DOP

AL15 | MIPT RX DON

AK14 | MIPI RX DIP

AL14 | MIPI RX DIN

AK12 | MIPI RX D2P

AL12 | MIPI RX D2N

AK11 | MIPI RX D3P

AL11 | MIPI RX D3N

AK13

MIPT RX CLKP
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AL13 | MIPT RX CLKN
AF14 | MIPT RX REXT

USIC INTERFACE
AJ31 | USIC DATA
AJ30 | USIC STROBE

USB2. 0 INTERFACE
AB30 | USBO DP HOSTO DP
AB31 | USBO DN HOSTO DN
AA30 | USB1 DP HOST1 DP
AA31 | USBL DN HOST1 DN
AG23 | TYPECO DP 0TGO DP
AH23 | TYPECO DN 0TGO DM
AG24 | TYPEC1 DP 0TG1 DP
AH24 | TYPEC1 DN 0TG1 DM
AL30 | TYPECO ID
AE26 | TYPECI ID
AC31 | USBO RBIAS
AC30 | USBL RBIAS
AK30 | TYPECO U2VBUSDET
AK31 | TYPEC1 U2VBUSDET

TYPE CO INTERFACE
AK21 | TYPECO RXIP
AL21 | TYPECO RXIM
AL22 | TYPECO TXIP
AK22 | TYPECO TXIM
AK23 | TYPECO RX2P
AL23 | TYPECO RX2M
AL24 | TYPECO TX2P
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AK24 | TYPECO TX2M

AE18 | TYPECO RCLKP

AD18 | TYPECO RCLKM

AH18 | TYPECO CCl

AH20 | TYPECO CC2

AK20 | TYPECO AUXP

AL20 | TYPECO AUXM

AH17 | TYPECO AUXP PD PU

AG17 | TYPECO AUXM PU PD

AG18 | TYPECO REXT

AG20 | TYPECO REXT CC

AD19 | TYPECO U3VBUSDET
TYPE C1 INTERFACE

AK25 | TYPEC1 RXIP

AL25 | TYPEC1 RXIM

AL26 | TYPEC1 TXIP

AK26 | TYPEC1 TXIM

AK27 | TYPEC1 RX2P

AL27 | TYPEC1 RX2M

AL28 | TYPEC1 TX2P

AK28 | TYPEC1 TX2M

AE20 | TYPEC1 RCLKP

AD20 | TYPEC1 RCLKM

AH21 | TYPEC1 CCl

AF21 | TYPEC1 CC2

AK29 | TYPEC1 AUXP

AL29 | TYPEC1 AUXM

AE24 | TYPEC1 AUXP PD PU
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AF25 | TYPEC1 AUXM_PU PD

AE21 | TYPECI REXT

AG21 | TYPECI REXT CC

AC19 | TYPEC1 U3VBUSDET
EMMC INTERFACE

J28 | EMMC DO

J29 | EMMC D1

J30 | EMMC D2

J25 | EMMC D3

J26 | EMMC D4

J27 | EMMC D5

L31 | EMMC D6

K30 | EMMC D7

K31 | EMMC STRB

128 | EMMC CLK

J31 | EMMC_CMD

L29 | EMMC CALIO

L30 | EMMC TP
DDRO GROUP INTERFACE

AB2 | DDRO DQO

AB1 | DDRO DQI

AA2 | DDRO DQ2

AT Doro D3

Y2 | DDRO_DQ4

Y1 | DDRO DQ5

W1 | DDRO DQ6

W2 | DDRO DQ7

AF2 | DDRO DQ8
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AE2 | DDRO_DQ9
AF1 | DDRO_DQ10
AD2 | DDRO_DQ11
AE1 | DDRO_DQ12
AD1 | DDRO_DQ13
ACl | DDRO_DQ14
AC2 | DDRO_DQ15
V1 DDRO_DQ16
V2 | DDRO_DQ17
U1 DDRO_DQ18
U2 | DDRO_DQ19
T1 DDRO_DQ20
T2 | DDRO_DQ21
R2 | DDRO_DQ22
R1 DDRO_DQ23
P1 DDRO_DQ24
P2 | DDRO_DQ25
N1 DDRO_DQ26
M1 DDRO_DQ27
N2 | DDRO_DQ28
L1 DDRO_DQ29
M2 | DDRO_DQ30
L2 | DDRO_DQ31
Y5 | DDRO_DMO
AC5 | DDRO_DM1
U5 | DDRO_DM2
P5 | DDRO_DM3
Y4 | DDRO_DQSOP
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AA4 | DDRO_DQSON
AC4 | DDRO_DQSIP
AD4 | DDRO_DQSIN
U4 | DDRO_DQS2P
V4 | DDRO_DQS2N
P4 | DDRO_DQS3P
R4 | DDRO_DQS3N
F2 | DDRO_AO
F1 DDRO_A1l
Gl DDRO_A2
G2 | DDRO_A3
H2 | DDRO_A4
H1 DDRO_A5
J1 DDRO_A6
J2 | DDRO_A7
K2 | DDRO_AS8
K1 DDRO_A9
D1 DDRO_A10
E3 | DDRO_A11l
C1 DDRO_A12
D2 | DDRO_A13
D3 | DDRO_A14
H7 | DDRO_A15
U6 | DDRO_ATBO
U7 | DDRO_ATB1
H4 | DDRO_CKOP
J4 | DDRO_CKON
H5 | DDRO_CKIP
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Jb DDRO_CKIN
M6 DDRO_CSNO
Bl DDRO_CSN1
M5 DDRO_CSN2
c2 DDRO_CSN3
El DDRO_CKEO
F5 DDRO_CKE1
V7 | DDRO PLL TESTOUT N
V6 | DDRO PLL TESTOUT P
C3 DDRO_BAO
F4 DDRO BA1
M4 DDRO_BA2
U6 DDRO_ATBO
U7 DDRO_ATB1
R7 | DDRO PZQ
L4 | DDRO_ODTO
L5 DDRO_ODT1
H6 DDRO_CASN
F3 DDRO_RASN
G6 | DDRO WEN
L7 DDRO_RESETN
DDR1 GROUP INTERFACE
B15 | DDR1_DQO
A15 | DDR1 DQ1
B16 | DDR1_DQ2
Al6 DDR1_DQ3
B17 | DDR1 DQ4
Al7 DDR1_DQ5
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A18 | DDRI_DQ6
B18 | DDRI_DQ7
B11 | DDRI_DQ8
B12 | DDRI_DQ9
A1l | DDRI_DQI0
B13 | DDR1_DQ11
A12 | DDRI_DQI2
A13 | DDR1_DQI3
Al4 | DDR1_DQ14
B14 | DDR1_DQI5
A19 | DDRI_DQ16
B19 | DDR1_DQ17
A20 | DDR1_DQ18
B20 | DDR1_DQ19
A21 | DDR1_DQ20
B21 | DDR1_DQ21
B22 | DDR1_DQ22
A22 | DDR1_DQ23
A23 | DDR1_DQ24
B23 | DDR1_DQ25
A24 | DDR1_DQ26
A25 | DDR1_DQ27
B24 | DDR1_DQ28
A26 | DDR1_DQ29
B25 | DDR1_DQ30
B26 | DDR1_DQ31
E17 | DDR1_DMO
E14 | DDRI_DMI
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E20 DDR1_DM2

E23 DDR1_DM3

D18 DDR1_DQSOP

D17 DDR1_DQSON

D15 DDR1_DQSIP

D14 DDR1_DQSIN

D21 DDR1_DQS2P

D20 | DDR1_DQS2N

D24 | DDR1_DQS3P

D23 | DDR1_DQS3N

B10 DDR1_AO
A10 DDR1_Al
B9 DDR1_A2
A9 DDR1_A3
B8 DDR1 A4
A8 DDR1_A5
B7 DDR1_A6
AT DDR1_A7
B6 DDR1_A8
A6 DDR1_A9

A4 DDR1_A10

Ch DDR1_All

A3 DDR1_A12

B4 DDR1_A13

C4 DDR1_A14

G8 DDR1_A15

F17 DDR1_ATBO

G17 DDR1_ATB1
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D9 DDR1_CKOP
D8 DDR1_CKON
E9 DDR1_CK1P
E8 DDR1_CKIN
F12 DDR1_CSNO
A2 DDR1_CSN1
F11 DDR1_CSN2
B3 DDR1_CSN3
A5 | DDR1 CKEO
E6 | DDR1 CKEl
Gl14 | DDR1 PLL TESTOUT N
F14 | DDR1 _PLL TESTOUT P
B2 DDR1 BAO
D6 | DDR1 BAI
D12 | DDR1 BA2
F17 DDR1_ATBO
G17 | DDR1_ATB1
G15 | DDR1_PZQ
D11 | DDR1_ODTO
Ell DDR1_ODT1
F9 DDR1_CASN
C6 DDR1_RASN
F7 DDR1 WEN
G11 | DDR1_RESETN
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Pad types:I=input, O=output, I/0O=input/output (bidirectional)

Output Drive strength is configurable, it’ s the suggested value in this table.
Reset state(def): I = input without any pull resistor 0 = output
PD/PU:PU=pull up; PD=pull down

INT: “v7” int function

Unit is mA ,

only Digital 10 have drive value
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2.2.2 HFESHERER
% 2 -3 RK3399 HiJF 5 HHEIA
Group Ball # Descriptions
AL, A27, A31, AAL0, AAL3, AA3, AAB, AAD, AB19, AB9, AC18, AC2
v 0, AC21, AC22, AC3, AD10, AD21, AD22, AD3, AD5, AE23, AF18, A | Internal Logic Ground
F20, AF9, AG2, AJ20, AJ21, AJ23, AJ24, AJ26, AJ27, AJ28, AJ5 | and Digital 10 Ground
CAL1, AL31,B5, C11, C12, C14, C15, C17,
BIGCPU VDD K19, K21, L18, 119, L21, 123, M18, M19, M20, M21, M22, NI8, N2 | Internal BIG CPU A72
0,N22 Power
LITCPU VDD P20, P22, R19, R20, R22, T20, T22 Internal LITTLE CPU A53
Power
R11,R12, R13, T11, T12, T13, T14, T15, U13, V11, V12, V13, V1
GPU_VDD 4,V15,V16, W10, W11, W12, W14, W15, W16 Internal GPU power
LOGIC_ VDD L17,M17, T17, U17, U18, U20, V18, V19, V20, V21, V22, W20 Internal Logic Power

CENTERLOGIC_VDD

M11, M12, M13, M14, M15,N11, N12, P13, P14, P15

Internal center logic
power

DDRO VDD L9, L10, M9, N9, N10, P9, R9, R10, T9, U9, U10, V9 DDRO Digital IO Power
DDRO CLK VDD M7 DDROClock 10 Power
DDROPLL AVDD 0V9 R8 DDRO PHY PLL power
DDR1 VDD J11, J12, J13, J14, J15, J16, J17, J18, K11, K13, K15, K17 DDRO Digital I0 Power
DDR1 CLK VDD G12 DDROClock 10 Power
DDR1PLL AVDD 0V9 H14 DDRO PHY PLL power
PMU_VDD_0V9 T24 Internal PMU Domain
PMU_VDD_1V8 U25 Power
PMUIO1 VDD 1V8 R24 PMUIO1 Domain IO Power
PMUIO2 VDDPST N23 PMUIO2 Domain IO Power
PMUIO2 VDD P23 PMUIO2 Domain IO Power
APTOL VDD 793 GPIO group 1 Digital
Power
APTO1 _VDDPST J22 GPIO groupl Bias
APTO2. VDD K93 GPIO group 2 Digital
Power
APIO2 VDDPST J24 GPIO group 2 Bias
APTO3 VDD 1V8 ABS GPIO group 3 Digital
Power
APTO4 VDD ACY GPIO group 4 Digital
Power
API04 VDDPST AC8 GPIO group4 Bias
APTO5 VDD V8 GPIO group 5 Digital
Power
APIO5 VDDPST AA8 GPIO groupb Bias
SDMMCO VDD T23 SDMMC Digital I0 Power
SDMMCO VDDPST , U26 SDMMC Digital I0 Power

AVSS

AAL1, AA12, AA14, AAT5, AAZ3, AA26, AA29, AB10, AB11, AB13,
AB15, AB16, AB17, AB23, AC11, AC13, AC15, AC16, AC17, AC23,
AC25, AC26, AC29, AD13, AD17, AD26, AD29, AE11, AE12, AE14,
AB17, AE27, AF17, AF23, AF24, AF29, AG29, AH29, AJ6, AJ8, AJ

Analog Ground
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9,AJ11,AJ12,AJ14
PLL_AVDD_0V9 R17 PLL 0.9V Analog Power
PLL_AVDD_1V8 P18 PLL 1.8V Analog Power
PLL_AVSS P17 PLL Analog Ground
ADC_AVDD AC24 SAR-ADC/TSADC Power
EMMC_COREDLL_0V9 L.24 EMMC core power
EMMC_VDD_1V8 K24 EMMC digital power
USB_AVDD_0V9 V24 USB 2.0 Digital Power
USB AVDD 1V8 U24 USB 2.0 Analog Power
USB AVDD 3V3 Y25 USB 2.0 Analog Power
TYPECO_AVDD_0V9 Y18, Y19 Type—C Digital Power
TYPECO _AVDD 1V8 AA1S Type-C Analog Power
TYPECO _AVDD 3V3 AB18 Type-C Analog Power
TYPEC1_AVDD_0V9 Y21,Y22 Type-C Digital Power
TYPEC1 _AVDD 1V8 AA21 Type—-C Analog Power
TYPEC1 _AVDD 3V3 AB21 Type—-C Analog Power
EFUSE AD23 eFuse 10 Digital Power
USIC VDD 1V2 AD24 USIC 1.2V Power Supply
USIC VDD 0V9 AD25 USIC 0.9V Power Supply
EDP_AVDD_0V9 H20 eDP0. 9V Power Supply
EDP_AVDD_1V8 J19, J20 eDP 1.8V Power Supply
EDP_AVSS B31, €28, C29, D29, H19, J21 eDP analog ground
HDMI_AVDD 0V9 AA16, AALT HDMI 0.9V Power Supply
HDMI_AVDD 1V8 AD16 HDMI 1.8V Power Supply
MIPI_RXO AVDD_1V8 AB14 WP Réu;;f\yf Pover
MIPI TXO AVDD 1V8 AB12 WIPLTX 1. 8V Power
Supply
MIPI_TX1/RX1_AVDD MIPT TX/RX 1.8V Power
_1V8 AC10 Supply
PCIE_AVDD_0V9 W24 PCIE 0.9V analog power
PCIE AVDD 1V8 Y24 PCIE 1.8V analog power
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2.3 GPIO KA/
2.3.1 GPIOKHE

TERK3399+, A VUFRGPTIOZE .

® 1.8V only, [EEACE 1.8V HF,

® 3.3V only, [EEMCE 3.3V HF;

® 1.8V/3.0V, mJfCE 1.8V JZ 3.0V H P,

® 1.8V/3.0V auto, RJHZIEE 1.8V X 3.0V HLF;
2.3.2 GPIOIKZENRE S

RK3399, RAEAIFMIGPIORA, 24t T AR MILRENHEE /1 LA K TAEAUR iR -

* 2 -4 RK3399 GPIOIKZhfE
. . T/08i% | 1/08i% IR
G GPTOHS /ORI | 1/OHI SR IREAE ) K
@1. 8V @3. xV

PMUTO1 1.8V only 150MHz N/A 5mA, 10mA, 15mA, 20mA
API03 1.8V only 150MHz N/A 5mA, 10mA, 15mA, 20mA
APIO1 3.3V only N/A 125MHz 4mA, TmA, 10mA, 13mA, 16mA, 19mA, 22mA, 26mA
PMUIOZ2 1.8V/3.0V 150MHz 50MHz 3mA, 6mA, 9mA, 12mA
AP102 1.8V/3.0V 150MHz 50MHz 3mA, 6mA, 9mA, 12mA
APT104 1.8V/3.0V 150MHz 50MHz 3mA, 6mA, 9mA, 12mA
AP105 1.8V/3.0V 150MHz 50MHz 3mA, 6mA, 9mA, 12mA
SDMMCO 1.8V/3.0V auto | 150MHz 50MHz 4mA, 6mA, SmA, 10mA, 12mA, 14mA, 16mA, 18mA

Hrp, DU PIIEGPTOER N IR Bl 5 5 A 58 — A
® T boot 5| 517 10, U1 spil, sdmmcO:

P27:
R31:
P28:
P29:
Y27
Y26:
Y28:
U27:
V29:
V25:

Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin

T 10, 40 jtag:
Pin L25: GPIOl C6/TESTJTAG TDI/TCPD VBUS SOURCEO;
Pin M31: GPIOl C7/TESTJTAG TDO/TCPD VBUS SOURCEIL;
Pin L26: GPIO1 DO/TESTJTAG CLK/TCPD VBUS SOURCE2;

Br 1 LA ERIMSEGPTO, HoAh B AT IGPTOBRIAGK AN 5 FE ARV SR — A4, T AR SEPR 7R RAEFA rh iR 2

2.3.3 GPIOHEJRE
GPTOHL YR Ik ) L YR R R

GPTOL A7/SPT1 RXD/UART4 RX;
GPTO1 BO/SPI1 TXD/UART4 TX;
GPTO1 B1/SPI1 CLK/PMCU JTAG TCK;
GPTOL B2/SPT1 CSn0/PMCU_JTAG TMS;
GPT04 BO/SDMMCO DO/UART2A RX;
GPT04 B1/SDMMCO D1/UART2A TX;
GPT04 B2/SDMMCO D2/APJTAG TCK;
GPT04 B3/SDMMCO D3/APJTAG TMS;
GPT04 B4/SDMMCO_CLKOUT/MUCJTAG TCK;
GPT04 B5/SDMMCO_CMD/MCUJTAG TMS;

% 2 -5 RK3399 GPIOFHLIE A

HL YR I GPTOK Y i k2 ik
PMUIO1 1.8V only PMUIO1 VDD 1V8 | 1.8V power for this domain (group of) GPIO.
APIO03 1.8V only APIO3 VDD 1V8 1.8V power for this domain (group of) GPIO.
APIO1 VDD 3.3V power for this domain (group of) GPIO.
APIO1 3.3V onl =
0 onty APTOL VDDPST | 1.8V Post drive
PMUIO2_ VDD 1.8V or 3.0V power for this domain (group of) GPIO.
1.8V/3.0V =
PMUTOZ / PMUIOZ VDDPST Post drive.
API02_ VDD 1.8V or 3.0V power for this domain (group of) GPIO.
AP102 1. 8V/3.0V API02 VDDPST Post drive.
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APIO4 VDD 1.8V or 3.0V power for this domain (group of) GPIO.
AP1O4 1. 8V/3.0V API04 VDDPST Post drive.

APIO5 VDD 1.8V or 3.0V power for this domain (group of) GPIO.
APIO5 1. 8v/3.0v APIO5 VDDPST Post drive.

SDMMCO VDD 1.8V or 3.0V power for this domain (group of) GPIO.
SDVNCO 1. 8V/3. 0V auto oo VDDPST | Post drive,

XFFAE RIS, 15 SE LR R .
® 1.8V only (PMUIO1 R APIO3 HEYEIR)

GPIO 1. 8V.ONLY

PMUIO1_VDD_1Vé

(") vDD_1v8

K 2-5 RK3399 GPIO 1.8V onlyHiJfiXHE
® 3.3V only (APIO1 HBJEHR)

GPIO 3.3V ONLY

APTO1 VDDPST

APIOL VDD

K] 2 -6 RK3399 GPI0 3.3V onlyHJF&kE
® 1.8V/3.0V (PMUIO2. API02. APIO4 FII API05 HLJRIH)

IN CASE 1.8V

PMUTOZ_VDDPST

PMUIOZ_VDD

B 2 -7 RK3399 GPIO 1.8V/3.OVHLJEBEE 1. VI
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IN CASE 3VO0

PMUTO2 VDDPST O VDD 1Vb

PMUTO2 VDD (::) VDD 3VO

K] 2 -8 RK3399 GPIO 1.8V/3. OVHLE ¥ B 3. OVALZ
® 1.8V/3.0V auto (SDMMCO HE.JEIR)

ST TR, o2l Fl 3. OVALHL, TTRK3399% TF-K4% I H~FVDDER A 3. OV, 43f ATFR I,
SDMMCO I £ 45 FH TOME 5 (11845 & 5 T-3. OVIVDDHL . ik il {E W, WiRTF-RAZSD 3. 0fFf~, mILL
TAFUHS- Tl Pris, MIRK3399:i i M PMICH H, JHHE T4 1 i ~FVDD A 1. 8V,

RK3399 4 & [{JVDDPSTA: i L 4% 40 R ATz, 7] JLSDMMC N #5845 —ANLDO LA K — N HE PP 9. 24SDMMC
TAETES. VAR, LDOTAEFA:HL. SVIVDDPSTHUE, HFIHFRATAE. MSDMWMCTAETEL. 8V, LDO
ATAE, VDDPST TAERT AL, 8VHL H FSDMMCO VDDid ik HL - FF it

LDORA Je HiL - JF 5K [8] () e 458 1) 46 HRK 3399k B a4z i, A b X 75 ZLAESDMMCO_VDDPSTAME — > 1uF
R EI T

IN CASE 3V0
+

SDMMCO VDDPST | | “

[ ]

SDMMCO VDD O VD D_ 3V0

2 -9 RK3399 GPIO 1.8V/3.0V autoHLJf 5 & 3. OVEL

IN-CASE 1V8

SDMMCO VDDPST || “
]

LDO
I:J.:I\ A
SDAMCO_ VDD O
VDD _1V8

2 - 10 RK3399 GPIO 1.8V/3.0V autoHLJf & 1. VI
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3 JFREEBRIHENR
3.1 BUNRGHIT

3.1.1 Bfehea
RK3399:E F PA #1814 S 157 P B 15 M (R 24MH i AR 5 — SR RRAR GEIT B, W3- 1T

Y31 XIN_OSC
C11021 | II' o
C0402 R1101
™
Y1100 1 R1102 R0402
24MHz _XIN GND2 7279R N 50 GPI
CRY4_3R20X2R D%B’?QOUT 3 1 5[1) 02, 2 Y30 XOUT_0SC
C11031 || 2 8pF [
L GPIO0_BS5/TC
C0402 ||C0G SOIV Y29 AVSS. 48
—T—= PLL_AVDD 0‘\;’90—RW PLL_AVDD_0V9

K 3-1 RK3399 Siiki& %ﬁﬁiﬁ&%ﬁ#?‘%ﬁz

I ...

HBCLI02, CLIOSHILE i ZEAR e i AT SRR AR FY 51 2 2R I, SpFAyFe ml /i et R AT L 25 AN 938/ 1 o

FIAN, RGPk a] DL EE AN ) SR R A e B AR R, GBI XIN. OSCHEI N, B8P S50t F 331
Fios:
#£ 3-1 RK3399 24MHz %P3k

ZH iy it P
] PN B
LIS 24. 000000 MHz,
B A 2 +/-20 ppm Frequency tolerance
TAERSE -20 70 C
ESR / 40 Ohm

RK3399:ts i 7ERF LI, 285 N BRI SR D) e 2 4211 32, T68KHZ I B, 38 i B TAEAIR LUK R8T
¥, BUAE 50T DLAPMICE 2 4 B RTCHS £ YR SREL,  anE 327,

TP1101
TEST_METAL_RING

1.8V Only
C1101_1 ||_2 DNP |||'
C0402
GPIO0_AOITEST_CLKOUTO/CLK32K_IN_u [Rag R11001 QB ~ 2 RO4025% (/=7c_cLKO_SOC
ettt - el iyt st e R29 N\NCNRMMAN DIAD U

3 -2 RK3399 fHHLIS S A
HE 32. 768kHz RTCH%#@%@HT%&FE%:
* 3-2 RK3399 32. 768KHz 4 Hisk

ZH Hiya Eiiipa
] Bk 252
SIS 32. 768000 kHz
AR A 22 +/-30 ppm Frequency tolerance
LIERE -20 \ 70 C
i 2 b 50 %
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3.1.2 EAirepg

RK3399:65 A P9 B 4E iPOR (Power on Reset) FLES, {KRHFAERL, HACII00HKHEEREIS), wE3-3fR.
AAREC F R e FIE S TAE, BT s s 2 AL 1824100/ 24MHz i 8h 3, B E/D4usbL b,

TP1100
TP_0.7 u1000C
RK3399-Socke
'“I C11001 || _2 100nF
| C0201 | IXBRT0V
RESET_L)) 101 hPoR_u

K] 3 -3 RK3399 E A

3.1.3 R4 EZ5I BIHF

RK3399: 1 R Gt J 3 51 R IUF I e 2 M e B AR A
® SPI FALSH
® cMC FLASH
® SDMMC CARD

3.1.4 RGVIHHEERS

RK3399 PMUIO2J& T-PMU R H r R rI B E, AT DAYE RG0S SEHE, Joikisd S A4S LR
BERINTIIRS) SR, 5 ZEIE I AR R B &
RK3399 JTAGI)fE 5 SDMICTIRER FITE—/T, 7522l id & Ik Uit 720, BV 8 ik A7 0 R R o
P B B R 3-4FT 7R :
#* 3 -3 RK3399 RGWIUHILIC BAS A

Ee% A E b P
PMUTOZ FL IS AR A SR BE ik 4%, AL b HLI A 2
PMUIO2_VOLSEL | T4 0: IXZEREFILACHL. 8V; (default)

1: I35 FEIULHEL 3. 0V;

JTAGHE A e B IS 5 -

0: A ASDAR4 N, SDMMC/ JATG/UARTAE I 42 FH 4 SDMMCfi H 5
1: % HSDFE K4 N, SDMMC/JATG/UART & i 2 Fl N
JTAG/UART#iith; (default)

SDMMCO DET st

3.1.5 JTAG DebugHaB&

RK3399:8s A ) JTAGHE 1 #F & TEEE1149. 1h5#E. PCRIEIISWDARZ, (PIZAER) EREDSTREAMAT 2%,
BN BB IIAB3/AT2 CPU; BRJ& i 34 - 1ink/U-1ink/Realview—ICE/DSTREAMAT BL 88, & B I
MO CPU,

TR EA AT, 75 B LRUESDMMCO DETZ AL T H~F, 75 WITGvkiE N JTAGTR AR 0. 2 D i BNk
3-3fT7N:

# 3-4 RK3399 JTAG Debugi% {5

ERE e
APJTAG TCK AP JTAGH ®fa N, #EFHi.
APJTAG TMS AP JTAGEE=UR SRR, W Fd.
MUCJTAG TCK MCU JTAGHSEhii N, 3N Hi7.
MUCJTAG TMS MCU JTAGEEFGEFEHAN, HW EFi.
PMCUJTAG TCK PMCU  JTAGHSBR4 AN, 1 $io
PMCUJTAG TMS PMCU JTAGHE RSN, il b4,
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3.1.6 DDREL}%

® 3.1.5.1 DDR¥EH|BANA

RK3399 DDR¥% 1| 2843 1 % $DDR3/DDR3L/LPDDR3/LPDDR4 SDRAMFRHERE [, J5th) 8845 tn T 4 i

B SCHFDDR3L.

B REPIAN32b1 tDDREE A 1, RN A2 O 23 3R 4 NDDR SDRAMATE . 2/M0DT. 248
CKE, SZHFHUE ML 5532bit/16bit Al L E , Hudk B2k i K FE16bit;

B T FfPower Down. Self RefreshZE{LINFEREI;

® 3.1.5.2 DDRRINGEH &R
RK3399f¥) SDRAM#H +h 45 ¥4 W1l 3-4Ffr 7, LALPDDR3 9431 :

RK3399

DDRO_DQ[15:0] DQ15:0]
DDRO_DR[31:16] DR31:16]
DDRO_DM[3:0] DM[3:0]
DDRO_DRSE[3:0] DQRSP[3:0]
DDRO_DQSN[3:0] = D0SH[3:0]
DDRO_CLECE - CE

DDRCO DDRO_CLEON | CEE LPDDR3 SDRAMO
DDRO_A[9:0] el L[9:0]
DDRO_CEE[1:0] M| CEE[1:0]
DDRO_CS[1:0] = CS[1:0]
DDRO_ODTO B ODTO
DDR1 DQ[15:0] DQ15:0]
DDR1_DQ[31:16] DQ31:16]
DDR1 DM[3:0] DM[3:0]
DDR1_DQSP[3:0] DQSE[3:0]
DDR1 DQSN[3:0] 8 D0SH[3:0]
DDR1_CLEOE - CE

DORCL DDR1_CLEON - CEE LPDDR3 SDRAMI1
DDR1 A[9:0] | n[9:0]
DDR1 CEE[1:0] B CHE[1:0]
DDR1_C5[1:0] W CS[1:0]
DDR1_ODTO - ODTO

B 3 -4 RK3399 SDRAMIIH 45 4 B
DDRxPLL_AVDD_OV9 ADDRY il 88 FOPLLEEIR, N RUERBh I T%, Z U HHLDOSA AR { Ha
DDRx_CLK_ VDD NDDREBHIX BN 5 (1S3 B, @CHRELZL, 5VCC DDREEJRLRFF— BRI AT,
DDR1PLL_AVDD_0V9 21; OAVDDOV9_DDR1PLL

DDR1_CLK_VDD OVDD_DDR1_CLK

K 3 -5 RK3399 DDRY5 i 4% s

® 3.1.5.3 DDREHRFESR

RK3399 DDRY fhil| 2% 0. 4% — 2H HL i -

B DDR VDD: DDR¥EHi|#5HICorefibri, #2101 T/0fk FE DL Ko G2 2% FEL IR s
B DDR CLK VDD: DDR¥zHi| %% ) P E#BCLK Ha 5 ;

B DDRPLL AVDD OV9: DDR¥%Hi] %8 FPLLAL AL Hi Y,

RK3399 DDR¥z il #5 [1) L H I P38 225 DL T Y s
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®  DDR CLK VDD5DDR VDDE]— HaJ5ifit e ;
B DDR VDD5DDRPLL AVDD OVO®] A[RJES L, {H @& M HEYRESDAY A U & FE R o B, BJ
DDRPLL AVDD OV9ELDDR VDD5- |- Hi;

DRAMI] | B 721822 JEDECHR#E, 51 UILPDDR3 DRAM _E HELE 37 i R s :

After... Applicable Conditions

Ta is reached Vppi must be greater than FPpp,—200mV

Vppi and ¥Pppo must be greater than Vppca—200mV

Vpp1 and Ppp, must be greater than Vppo—200mV

Vger must always be less than all other supply voltages

K 3 -6 LPDDR3 DRAM I a7

3.1.5.4 DDRZFHI B S F|FR
RK3399 DDRF% F1DDR3/LPDDR3 &t LAEAIR S £F2I800MHz, SZFrastFiE S % Hi O+ (RK DDR

Support List) X#4.

3.1.7 eMMCHEEE

3.1.6.1 eMMCIEHI3RA/4H

RK3399 eMMCE:, 7HFeMMC 5. 13 P, #5484 tn Nk
B EREEMMCHRL, 8bitskETl;

B HReMMC 5. 1R, SCHFHS400 TAERLE,

® 3.1.6.2 eMMCIRFIEM HiEEST R
eMMCHZ 11 32 RFeMMC 5. 132 PRI 28 4F, 0 B SR AT UL RS T R 3-5 .
# 3 -5 RK3399 eMMCH: IT1¥¢it
55 R o 2 HER TR Wk GE A

eMMC DQ[7:0] st HiE eMMCHILH ik / 2

eMMC CLK NA B I 220hmHE BH eMMCH b & 3%

eMMC_CMD st A HiE eMMCir & & 1% /2N

. HS400# 20 K, eMMCH 442U
ACSRE M o AR P L, JE AN AL

® 3.1.6.3 eMMC_LHIB} FER

RK3399:0 Fi eMMCH2 il 4% 60, 45 7 45 L Y5 -
B VCCOV9 EMMC: eMMCHH| %% iiCore LI
B VCCIV8 EMMC: eMMCHiHi2s i1 /0 i,

RK3399:t5 F eMMCH il &5 FRLIR Y _E I B2 % T 1A

B VCCOV9 EMMC5VCC1V8 EMMCH] DAFRIRS e, {H & M\ FEJRESDA £ FE s U s FE o e, B

! H
1.8 volts +-10% |

VDDQ o

0.0 voits +-10%

VCORE

H
i

VCCOV9_EMMCEEVCCIVS EMMCH | H;

eMMCER [ I BB 7575 22 % JEDECHR Y «
B VCCEVCCQTE by F a4 5 sk

F 3 -7 RK3399 eMMCH=Hi 28 I Hums ¢
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B VCC5VCCQUAZIAERK3399MCMD iy & & H AT _EFE,  FF AR e 1) TAE H %
B 7EEURIEE NBEIRA S, RK3399 TJ LAEWTVCCHL Y5 AR ThEE s
W YRR BRI, VOCHIIRAL I v, I BRERRE Y T AR U 5

Supphy voltage

1 i
. Command Input prohiblted

® 3.1.6.4 eMMCZIFRIBIEFF
RK3399 eMMCHZ 1 eMMCH 51 S FFHS40045 5, SCRFFAFE S H i O+ (RK eMMCSupportList)
e =h
3.1.8 SPIHLEK
® 3.1.7.1 SPIIHIBRAMNE

RK3399:4% A A5 64N SPTH i 8%, A FRIERESPT R &, HhSPT1R] L SR N boot i . K NFE
Netbook N HH', FEEAHHSPT FlashfRfFBiosfRi%, 51 3RS E50. FrlAanf A ZNetbook TN,
B ZITESPT 1 il 8% LI AT A 1 2% ARG IR 5 5 7

® 3.1.7.2 SPIIRHGEH EEE TR

SPICHZ L R Fr MU S 3 1 HEFF U1 R 3-6 T 7~ o
2% 3-6 RK3399 SPI#:1¥1t

(Eh5 SR S s BT iR GE A
SPI1_TXD (MOSI) | ki HiE SPTHtls K%k
SPI1_RXD (MISO) | k¥ HiE SPIEHE B2
SPI1_CLK st ER E220hm HL FH SPI i A i
SPI1_CSn0 SEis HiE SPI (S5

® 3.1.7.3 SPIhHERBER
SPTH% il 2% 1 b FE S 7 SR V5 I SF GP TO HE YR8 1 b FER P 25K

SPI Flash A —Exeiyg, F LAt b b i 2k
3.2 HIRER¥I
3.2.1 B/MNRGHENA
® 3.2.1.1 HJEER
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PLL: PLL_AVDD OV9. PLL AVDD 1VS. PMU VDD OV9. PMU VDD 1V8. DDRPLL AVDD OV9
CPU: VDD _CPU L. VDD CPU B

GPU: VDD GPU

LOGIC: VDD LOG. VDD CENTER

DDR: VCC_DDR. VCC DDRC

GPTO: PMUTO1 VDD 1V8

e 3.21.2 FHNF

S L IAEF YR RS b R s A RO ) ik e, AN [RIRER A] TE R
K,
HEFEM LR 3R
PLL_AVDD 1V8&PMU VDD 1V8&PMUIO1 VDD 1V8——>VDD GPU&VCC CPU B———>PLL_AVDD OV9&
PMU_VDD_0V9———>VCC_DDR&VCC DDRC———>VDD LOG& VCC_CPU L———>VDD_ CENTER

3.2.2 EHPFEBITHEIN
o 3221 FHHBEBITER

~ RK3OIMAARICR AT, RI N H PLR AL I, PIREr A SLfbL, fE3-9r
Ne

RK3399% %t VDD CPU L/B
- DC-DC
VDD GPU
- DC-DC
ﬁm% EE.IZ VDD _LOG/CENTER|
DDRPLL_AVDD_0V9 Lt De-pe
-
VCC_DDRC
- 1V8_SYS
PLL AVDD (V9 e MOs ESLEE
-
PLL_AVDD 1V8
o 3v3_svs
ot MOS EB.B&
EMUIO1 VDD 1V8
> HAtBEX
EMU_VDD_0V9
- PMIC SLEEP_H
EMU_VDD_1V8
- GPU_SLEEP
VCC_DDR
- CPU_SLEEP
DDR_CLK VDD
B

K 3 -9 RK3399FFHLHLEK 7 %

REALPE FE X EE Y500 I PMTCH28 i) 25 B A7 e OC T, I PMIC_SLEEP_HZ HIMOSH ¢ H R AE R HLAR
AR KM,

R R X YR R RO B R, TEARALIRAS N 2D REAR B R DU 2H FE AN O -

B DDR: VCC DDR. DDR CLK VDD, ADDR [ Rl et v
GPT10: PMUTO1_VDD 1V8, SAPMUTO1 H JJF 3 4 R 4 IR 2 K v Wi )97 B2 4t e IR 5
CORE: PMU VDD OV9, SAPMUIOL HEJ ek PLL T A/E 2 Ak B i s
PLL: PMU_VDD_1V8, JNPMUTO1HELJEIHIPLL LA K CPU OSC T /EH& At L i ;

® 3.2.2.2 PLLEJR

RK3399:45 i WA 104NPLL, 3 ECan -
# 3 -7 RK3399 WHPLLA4H

56



RackchiD e F

Rev 1.1
B FHL YR FENUIRZS
PMU/0SC 1 PMU VDD OV9. PMU VDD 1V8 ANTET I Wy HL YR
DDR#% il %% 2 DDROPLL AVDD OV9. DDRIPLL AVDD 0V9 AN ST HL YA
B H N S R 7 PLL AVDD OV9, PLL AVDD 1V8 A] LK T LY

LY b @ FLDOAPLLEA SRR b, KRS0 DDR CAE A% B ey, A€ (WPLL HL AT B T4 s A
M AR ENE,  HL 25 A B S B

PLL_AVDD_0V9 o — R17
PLL_AVDD_1V8 o— P18 |

i P17

VCC_EFUSE o AD23

DDR1PLL_AVDD_0V9
DDR1_CLK_VDD

PLL_AVDD_OVO

PLL_AVDD_1v8

PMUIO1_VDD_1V8

R24

%€ 1a] [ 228

——oPMU_VDD_1VE

PLL_AVSS PMU_VDD_0VO [ 24— ——PMU_VDD_0V9
EFUSE_VQPS PMU_VDD_1V8 22— PMU_VDD_1V8
K 3-10 RK3399 s PLLEEJE1
H14
G5 OAVDDOVS_DDR1PLL
OVDD_DDR1_CLK
K] 3-11 RK3399 s FrPLLEEJE2

3.2.2.3 CPU/COREHJE

RK33995%FICPU. COREJH ST HL s it HE, VDD CPU BAKAZAT2fHL, VDD CPU LA/MZAS3fLrL, #F
Y AFDVESEIAS AT ThRE, W% e 548 FIDC-DCHL Y S (i /by, WA FLAL 20 79 T34 4. 3A/1. 6A, JITLA
B A EIRRK3399:8 Fr S Wi JE B ] h 2 . Layoutihig ok B 25 /5 8 FERK3399:45 15 T (BREEIR
S FTCED, PAMRIE R IRSOEAEL100mV LN, i G KA 8GO0~ 5 R BIRSOE R R, anE3-12,

VCCEVD_SYS
1804
cc_1ve 0.24uH VDD_CPU_BT
o uso1 IND_252012 Q
_| ceo | cann SYRE3TPKC 7.1A0.0220hm
- 10uF 10uF CSP20_1RIEX1R5EXOREE —
C0805 ——C0805 D X Py
reos ] xsr ] xR o2 | VNS S [oa
10K 10V 10v S MR = _| es1z _
R0402 E '3 I "Es 22uF
o B = = VINA - Sis A RE10 1 1 2 R0402 = —C0603 ——C0603
A2 | % o X5R X5R
B2 <VDD_CPU_B_FB 63v 63v
cB19 CPU_B_SLEEP A1 GND1 g3 _CPU_B_|
| 100nF [2C_SDA PMIC 81| YSEL  GND2 =g = =
C0402 [2C_SCL_PMIC A3 | SDA GND3 73
Y5R sCL GND4 &
N tev B4 GND5 |=¢4
‘”7 AGND  GNDG

4 RBOS 1 0 % 2 R0805
RE809 1 0 % 2 R{805
C813 -| c814
22uF 22uF

TP801

VDD_CPU_B
(o]

CO603

X5R
R EY

:

cels cats_| caiz cai8
220F 7| 220F7| 22uF 7| 22uF
C0603 ——C060Z,—C0603 ——CO0603
X5R | X5R | X5R X5R
6.3V 63V 63V 6.3V

3 -12 RK3399 it VDD CPUHLJE
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VDD _CPU_L

XR | X5R
6.3V 6.3V

2 }—«—@

10V

It

vDD _CPU_ B

X5R

It

XoR
10V

I
i

c1013 _| C1014 c1015 _| C1016 _ c1018 _| C1019 _| C1020
22uF 22uF 1uF 100nF © 100nF ©| 100nF ~| nF
C0603 C0603 C0o402 C0201 C0201 C0201 Cc0201

XoR
10V

XoR
10V

XoR
25V

2
=

K

lcmm lcmﬂ c1023
T 22uF 7| 220F 7| 22uF
C0603 C0603 C0603
XsR | X5R | X5R
6.3V 6.3V 6.3V

-

N
T

C1[]24
TuF
C0402
X5R
10V

Iy

C1026 _
100nF ©
C0201
X5R
10V

C102
1(][ln
Cc0201
XSR

C1030
nF
c0201
XSR

c020 c0201
XSR XSR

C1028
100nF © 1(][lnF

vy
'IiH%
'IiH%

K] 3 - 13 RK3399 5 VDD CPUHEJE 1) 2545
BIGCPU VDD COM;ZRK3399:t FHHVDD CPU BHALJE F S it fil, 514 3IDC-DCHLYR I FBYR, W A R0kt

GePCBRLJRZR HE FH T 51 IR0 AE,  JFHE

BIGCPU_VDD_1
BIGCPU_VDD_2

TG LA A U 1 S B

e OVDD _CPU B

BIGCPU_VDD_3 - SR
BIGCPU_VDD_4 — o402
BIGCPU_VDD_5 X5R
BIGCPU_VDD_6 Y

BIGCPU_VDD_7
BIGCPU VDD _8
BIGCPU_VDD_9
BIGCPU_VDD_10
BIGCPU_VDD_11
BIGCPU_VDD_12
BIGCPU_VDD_13

BIGCPU_VDD_COM

NSVDD_CPU_B_FB

K 3-14 RK3399 % VDD CPU COMHA s I 1k

® 3.2.2.4 GPUHLYR

RK3399)GPU HL JE i FIDC-DC R At i, <7 BEDVES A AT IE ThRS, U&{H B alik4n, FrLlisA
B RRK3399:0: i 2 51T R A . Layout IR HL 24 B FERK3399:4: 5 9 i (BREEIT O
A, DPRIEEIRSHEAE100mVEA N, 84 KA T 51 IR SO W, WiE3-15.
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VDD GPU Power

VCC5VO_SYS
? vDD_GPU TFB00
c800 801 c802 c803 c808 1800
CC_1V8 ™| qouF | 10uF 7| 10uF | 10uF 7| 100nF 0.24uH O
C0805 ——C0805 ——C0805 ——C0805 ——C0402 U800 IND_252012
o %R xsR [ xsR [ XsR X5R SYRB38PKC. 7.1A40.0220hm RS0B 1 OR_ 1% 2 RO8QS
- 10v 10v 10V 1oV 16V CSP20_1RIEX1REGXOREE — [ REO7 1 DR¥{% 2 RO805
D D3 T~ RS00 1 URA% 2 R085
Ry — 0 — = = = D3| VING swilgy e
10K ET VN2 SW2 ey c804 c805 Ca06 ceo7
RIMOZ v = | 2uF 7| 2wF 7| 220F 7| 22uF
o S Y RgO1 1 1 2 R0402 C0603 ——C0603 ——C0603 ——C0603
R | T B X5R XsR ] xsR [ xsR
B , 6.3V 6.3V 63V 6.3V
c809 GPU_SLEEP Al GND1 {VDD_GPU_FB N
100nF [2C_SDA_PMIC___B1 | /SEL  GND2 = = = =
C0402 [2C_SCLFMIC A3 | SDA GND3
o X5R scL el ek
i -I||¢ AGND  GNDE [
AR \
Kl 3 -15 RK3399 VDD GPUHELYE
VDD_GPU
01039 01040 c1041 C1050 C1051 C1052 C1053 C1054 C1042 C1043 C1044 C1045 C1046 c1047 C1048 C1049
| 22uF 22uF 22uF 7| 220F 7| 220F 7| 22uF 7| 22uF 7| 22uF TuF 100nF ™| 100nF | 100nF T| 100nF T| 100nF | 100nF T| 1inF
C0603 C0603 C0603 CO0603 ——C0603 C0603 C0603 CO603 C0402 C0201 C0201 £0201 C0201 C0201 C0201 ©0201
o ¥R | XsR XsR | XsR | X5R X5R X5R X8R X5R X5R X5R o X5R
6.3V 6.3V 63V 6.3V 6.3V 6.3V 6.3V 6.3V 10v 10v 10v 10v

GPU_VDD COMAZRK3399:Cs /i HHGPU_ VDD HL & HY S 157 i
32 [RIPCBHEJRZEPH T 51 LR AE, F42

GPU_VDD_1
GPU_VDD_2
GPU_VDD_3
GPU_VDD_4
GPU_VDD_5
GPU_VDD_6
GPU_VDD_7
GPU_VDD_8
GPU_VDD_9
GPU_VDD_10
GPU_VDD_1
GPU_VDD_12
GPU_VDD_13
GPU_VDD_14
GPU_VDD_15
GPU_VDD_16
GPU_VDD_17
GPU_VDD_18
GPU_VDD_19
GPU_VDD_20

VDD_1
VDD_2
vDD_3
VDD_4
VDD_5
vDD_6
VDD_7
vDD_8
VDD_9
vDD_10

GPU_VDD_COM

TR

3.2.2.5 LOGICHLIE
RK3399:s F ) 85 38 #5343 VDD LOGICHIVDD CENTERLOGIC ™ i 5 3k B e {1k v,

X5R
v

X5R
1ov

X5R
1ov

X5R
| 2sv

K] 3 -16 RK3399 it VDD GPUHEJE 1) 2545
T %52 3|DC-DC/PMICHLJE AFBS, A A3 %k
P SR

+—OVDD_GPU

C1003
10uF

—C0402
X5R
4V

e IR BN A

NWDD_GPU_FB

3 - 17 RK3399 :}5VDD GPU COMHLJR /% Tk

R 3 3] £
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PD_ALIVE CRU, PLL, GRE, TIMER, WDT, GPIO. INTR_ARB
NOC. EFUSE, SRAM. ROM. CRYPTO, GIC. DMAC.
PD PERI LP | DCF, I2S_8CH, SPDIF, UART, 12C. MATILBOX, SPIL,
SARADC, TSADC, Cortex-MO0
PD PERI HP | USB2, SD/MMC. SDIO, PCIe
PD EMMC eMMC
PD_GMAC GMAC
VD _LOGIC PD USB3 USB3.0/2.0
PD EDP eDP
PD VIO MIPI
PD_ISPO ISPO
PD ISP ISP1
PD VOPB VOP BIG
PD VOPL VOP LIT
PD_HDCP HDCP2.2. HDMI, DP, Gasket
PD CENTER | DDRC, Memory Scheduler. DFI MONITOR., CIC
PD VDU RKDEC
VD _CENTER PD VCODEC | VCODEC
PD IEP IEP
PD RGA RGA
¥ 3 -18 RK3399 &)y M40
VDD_LOG O—¢ va2 LOGIC_VDD_1
c1002 LOGIC_VDD_2
10uUF LOGIC_VDD_3
——co402 LOGIC_VDD_4
T xsR LOGIC_VDD_5
AV LOGIC VDD _6
LOGIC_VDD 7
LOGIC_VDD_8
— LOGIC VDD 9
- LOGIC_VDD 10
LOGIC VDD 11
LOGIC_VDD 12
VDD_CENTERO—s CENTERLOGIC_VDD_1
C1004 CENTERLOGIC_VDD_2
10uUE CENTERLOGIC_VDD_3
—— o402 CENTERLOGIC VDD 4
T xsm CENTERLOGIC VDD 5
AV CENTERLOGIC VDD 6
CENTERLOGIC VDD 7
CENTERLOGIC_VDD_8
— CENTERLOGIC_VDD_9
- CENTERLOGIC_VDD_10

K 3-19 RK3399 i B i 4E H Y
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vDD_LOG
0
C1005 _| C1006 C1007 _| C1008 C1009 C1010 c1011 C1012
| 22uF 10uF | 1uF 100nF | 100nF | 100nF | 100nF | InF
——C0603 C0402 C0402 C0201 C0201 C0201 C0201 ——C0201
o ¥R xsr:e XsR | xsR | X&R X5R X5R | X8R
6.3V 10V 10V 10V 10V 10V 25V
VDD CENTER

]

c1031 _| C1032 C1033 C1034 C1035 C1036 C1037 C1038

| 22uF 10uF " | 1uF 7| 100nF T | 100nF T | 100nF T | 100nF T | 1nF

——C0603 ——C0402 ——C0402 C0201 C0201 ——C0201 C0201 C0201
X5R X5R X5R X5R X5R X5R X5R X5R

“oeay Y oav Y o1ov Y oov Y oov Y o1ov Y o1ov O o2sv

B 3-20 RK3399 i & 45 B IR 1 45

® 3.2.2.6 DDRHLJR

RK3399:85 I DDR¥%s 1| #8432 11 £F-4 DDR3/LPDDR3/LPDDRA FE SR v, PIFEEHiVref HLEE, FoAS ¥
JEVCC DDR/2.

LPDDR3 DRAMIiii [¥)Vre £ MIARHEODT S M SR %E , ] LUAR 8 5K 1) 558 P FIODTAEL 1 B %+ 37 (1) Vre £ L o

41 7ESOOMHZ A T , RK3399:85 v 1) 3K 51 5 B 9 34. 3ohm, DRAM¥w0DT A2400hm, [K|H0DT enable
i, HRAE 23 AU ORADRAM Vref=0. 56+VDDQ.

JR1_DQs1P D14 | DDR1_DQS1P B
JR1_DQSIM D77 | DDR1_DQSIN H14
JR'I_DOSQP Doo | DDR1_DQs2pP DDR1PLL_AVDD_OVS TEAVDDDVE! DDR1PLL
JR1_DQS2M D74 | DDR1_DQS2N DDR1_CLK VDD —— OVDD_DDR1_CLK
JR1_DQs3P D23 | DDR1_DQs3P J11
JR1_DQS3M DDR1_DQS3N DDR1_VDD_1 i3 COVCC_DDR
DDR1_VDD_2 73
TP120¢~, DDR1_ATBO F17 DDR1_VDD_3 17574
TP120% DDRT_ATBT Gi7_| DDR1_ATBO DDR1_VDD_4 95
DDR1_ATB1 DDR1_VDD_5 16
R oo [y
TP120 DDR1_PLL TESTOUF1® —UY T8
TP120% DDRT PLL_TESTOUT N | DDR1_PLL_TESTOUT_P DDR1_VDD_8 g
- —— DDR1_PLL_TESTOUT_N DDR1_VDD_9 (&3
DDR1_VDD_10 k75
DDR1_VDD_11 k77
DDR1_PZQ DDR1_VDD_12

P 3 -21 RK3399 it's FyDDRYz 1] 25 HEJF
RK3399:8% i DDRTZ fhill 2 (1) P &R sk e e A7 fPLL= 4, PLLFE ZE &k s (DDROPLL AVDD OV9.
DDR1PLL AVDD OV9), ZER4%&F/NDDR PLLAGHICE — AN 100nFEAL 2, 5500t B A BB
RK3399: FDDR CLKP/CLKN{Z S ik i 2 ) (DDRO_CLK VDD. DDR1 CLK VDD) {#iFHVCC DDRftHy,
{H VR T P R 28, 8E 4 5] AVCC_DDRHL Y THT b s, SR AR/t F 2 BT . — 4N 100nF 2%
RS, ATt r A R
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VCCOV9_DDRPLL
DDRxPLL_AVDD 0V9
_| ©1218 _| c©1219
1uF 100nF
C0402 c020m
) KBR O XER LPDDR3 SDRAMx
10V 10V
- - DDRx_CLE_VDD
WVCC_DDR R1204
e 0R
| 1 R0402. 2
| c¢1222 &% _| €1223
1uF 100nF
Co402 ——co2m

X&R X&R

1o oy

VCC_DDR
g
| . i ) ) . ) ) DDRx VDD
_| c1200 _| c1201 _| c1202 _| C1203 _| C1204 _| C1205 _| C1206 _| C1207 _| C1208
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WiE4: [F5 R EDC-DCHE#2s, 2. 5A max
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LK X X X X B B R 2
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® 3.2.4.6 RK818-31&iiHH
RK818-3 EAA i, 15Z#RK PMICAI =& kY (RKS18 N HAEF V1. 2).

3.2.5 Type-CHLUFENH

OPTIONAL HOLD DOWN STRAP

DUAL ROW SMT TOP MOUNT
CONNECTOR

K 3-34 Type-C $#0

Al A2 A3 A4 A5 Ab A7 A8 A9 Al0 All Al2
GND | TX1+ | TX1- | VBUS CC1 D+ D- SBU1l | VBus RX2- | RX2+ | GND
GND | RX1+ | RX1- | VBus | SBU2 D- D+ cc2 VBUs | TX2- | TX2+ | GND
B12 Bl11 B10 B9 B8 B7 B6 BS B4 B3 B2 Bl

Kl 3-35 Type—C #fif¢ (Front View)
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Al2 All Al10 A9 A8 A7 Ab A5 Ad A3 A2 Al
GND | RX2+ | RX2- | VvBus | SBU1 | D- D+ cc | veus | TX1- | TX1+ | GND
GND | TX2+ | TX2- | VBUS | VCONN SBU2 | VvBUs | RX1- | RX1+ | GND

Bl B2 B3 B4 BS B6 B7 B8 B9 B10 Bl1 B12

K 3-36 Type-C 13 (Front View)

® 3.2.5.1 Type-CE:O%F&A

USB Type-CH2 11, CHFIEAdEA; HIEFD A VY ASGNDfih £ 5 DU ANVbusfid /L, SR =120V45A=100W
IR EE /T

2 OV LA -

B VBUS: HLiE;

B TXn+/TXn-/RXn+/RXn—: USB3.0/3. 15 2,

B D+/D-: USB2. 0¥dE4k;

B CC:BHBINAE IR MECE S, R9)% %Device/Host/Dual Role, RFBIIEMIE. IRAEE Y
FFPDAE;

B VCONN: 5fdifHActive Cable (EEHIDPINAE), VCONNﬁH}E ACableff)its Frit B (FLFHCCE D,

B SBUL/2: %NS, DPEIR N MIAUXEMUE 5

® 3.2.5.2 Type-C CCH4
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J7 ] DUB IS CCE T i S, JFh i RIS s e R (PDIRE

® 3.2.5.3 RK808-D Type-CHiE%

RK808-D+BQ25700 1] SZ #Type—CHIPDHL R W R,  IC A iy COO Fr PR IE BT % BV AT S B0 57 K FE VR 78 i
B, TR BRI S Tablet. ZE1AZE P20, BQ2570078 B &5 F HE B 1 B 3-37
7, RK808-DiEZS % /153, 2. 3,

o SZMoor SZ3A0T | " ROIET20AT
DFNeL_JRunxaRscuxon‘ 13 _3R00X3RO0XORED WEC_SYST HSMTE_3R30XIRINDRED VCC_BATT

ot |0F 22F

CD805
] %R
18 |6V 25\/’
F

: s A o
a =B

HIDRV

VBUS ]
ACN BATORV
ACP SRP

o }_mmhvo;i RGN s 2

VDDAS__R10201 5% 2 R

VDDA "
ceLL_parpres |8 RIOO21 H4EK1% 2 ROAD2 VDDA

RIDIZT 2481% 2 RO40Z i

| - LIM_HIZ 1apeT [
1 1BAT cmor
*— 2| PROCROT 10 RI0111 2 RO402 5% cwooe
DC_DET. L. G
73| CHRG
P BXT;( ch QK PSYS an
125D BAT 2:?
— ENZ oTG % ES
comet [0 = = =
=1 empout compz |7
ﬁ CHPIN

EA-
g %

3 =37 BQ25700 Type—C7t HL:ts F HL i

® 3.2.5.4 RK818-3 Type—CHil%
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RK818-3 H % £f Type—CHI[15V: 900mA.
, ANgEHE
= EE%?FHHSRKSOS D+BQ25700 K45 ] B sl AMK, HIERL /MR ~f Tablet. VR, BOX&ES~

&R NRKS8 18—3TH] ] B 5 HEL b 5 &
5V, 900mA).
s, SN, 2.4,

3.2.6 XAk
3.2.6.1 TRFEY BB

e

(RN R NG R N SR 1) )

1. 5A. 3ATEHL, ANSCHFFType-CHHIPDHLE iy D fig

(%
[f7% 18, HOSTIRCH 2 i

MRK3399:0 L H . FEHLEES LN, 8 II0TP OUT Hex% i m i ~F, £93Q11005Q1107HL
¥ J5 25 RK808-DIFVPP OTPIHI HE — e P E 5 (B R 410230074 #t J5 45 RK8 183 Reset— MK

HL {545 ), RK808-D/RK818-344% 4> F5 i & A 4=l YR T B R R b, A3 G M R & A7 A~
A5,
SW1100
VCC3V3_RTC RESET VPP_OTP
¢ SW2_TS_041 ¢
e =% o2 fog—t
52C3V3 ) 4 30 1
) 123 2 3
A Q1107
_ ———WPM2341-3/TR
Over—-temperature | soTo2s
Protection R11971 100K5% 2 R04Q2
(o]
1 2 1157 1 2 R0402 1 Q1100
OTP_OUT_H) P _[ c1221 A 5% 4, S8050
D1106 2 2uF o SOT_23
B5819WS  ——C0603 R1161
SOD_323 ol X8R 10K
o 1ov R0402
—_— 5%
[t
_L_ —
K 3 - 38 RK808-DI¥JOTP OUT: i {54 %y H Hi %
SW23001
RESET L 1 =—= 3
Tz i)
w 2 4 — |l
1 2 1 Q23007 Reset KEY
_ _ >—/\/\/\_ |
R2304410K R23047,,| SOT_23 ED23002 ’H
R0402 5% 47K ESD5451N
5% ESD0402
R0402
. Over-temperature
‘%? — Protection

K 3 -39 RK818-3 OTP OUTI G {44 Hi FE %

® 3.2.6.2 PMIC SLEEPHLEK

MRK3399:05 Fr #E AR U, 2% = FESP IPMIC_SLEEP(S 5, B PMICSZ 1% A5 S 45 il dk AN FF
FURZS GRS G, H7r IRH E2 H shIKEsE, MR RAECE ) ANE 205 S35 0] 1) s
XN W, HARK3399:05 Fr MAFHUAR R e MR I, PMIC SLEEPS:7E 55— [ 4 Fifik, BRLIFPMICS: K
SRALATH TARIRES, E SR SMEISZE S Bk Z At .
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I2C_SDA PMIC %
= = 50
PMIC_SLEEP H > 49 SLEEP
oS e — =
Dnllr‘_n\qu( 21 E:JEJL
B 3 -40 PMICHISLEEPHIN
o1
WHMZ016-3TR
VCC_Ove ¥ VCCOVE SOT VOCOVE S0
3 r“‘1 2 1
1
J—*J- ©1202 | ©1203 0.02R C1204
VCCIVE_SYS R1182 “‘1 T fwF 7| 100nF ROSODS 1uF
1% C0402
T 1 2 T ol X8R | XS5R | X502
_ B3V 18V 18V
100K R1190 = = =
RO402 1K 1212
g ROM02 ——10nF
5% CO402
-
|E: Q=
PMIC_SLEEP_H > L || e TR
(o]

3.2.7 HFEREHRMRE

] 3 - 41 SLEEPHJE ] i s

FERNRK3399 BOXFEHLIEE FEmMRLs 5, (S . W& T

® CPU Ligmdii®: 1.512GHz;
CPU_BH i : 1. 992GHz;
GPUH% F A . 800MHz;

TR BRFT FF20MH2Z 45 B PR )5

DDRE A% : 2x32bit LPDDR3 K4E6E304EB-EGCF, 800MHz;

X 3-8 RK3399 U&{H H iz
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VCC1V8_ EMMC 1.8V 234. 3
VCC1V8 10 1.8V 3.5
VCC1V8_ADC 1.8V 3.3
API05 VDDPST 1.8V 1.5
APIO5 VDD 1.8V 4.3
VCC 1V5 1.5V 17. 4
VCC3V0_ EMMC 3.0V 174. 2
VCC3V0_T0(APT04_VDD) 3.0V 13.5
VCC3V3 USB 3.3V 17.7
VCC3V3 PCIE 3.3V 170. 6

3.3 IhEEEDEBEREITHEE

3.3.1 TAfEFEmHE

RK3399F it T —NSDMMCHZ 4% ill 8%, AT SCRESDMMC 3. OB,  anfEI3-42f 7 :
®  SDMMCH il 25 K FH H 0 1y e Y0504 4t FE

® SDMMC5UART2,
3. 1. 4/
® [N IBEEALLDOAN

U1000F
RK3399

APJTAG. MCUJTAGZThReE FHAE—E,

HFFF%, SDMMCO VDDPSTZE BHl X 75 M 100nF 2R e 25 3, SR ERALVDD R
®  SDMMCO VDD NIOHEJE, 5 EEAMBHEALS. OV (SD 2.0) 1.8V (SD 3.0) fitH;

GPIO4_B0/SDMMCO_DO/UART2A_RX_u
GPIO4_B1/SDMMCO_D1/UART2A_TX u
GPIO4_B2/SDMMCO_D2/APJTAG_TCK_u
GPIO4_B3/SDMMCO_D3/APJTAG_TMS_u
GPIO4_B4/SDMMCO_CLKOUT/MUCJTAG_TCK_d
GPIO4_B5/SDMMCO_CMD/MCUJTAG_TMS_u

SDMMCOQ_VDDPST

SDMMCO_VDD

TISDMMCO DET#EATThAE#E#E, )

K 3 -42 RK3399 SDMMCHLHR H %

SDMMCH% 111 | R 7 AU e 8 1HHE 77 an e 3-9 T 7 .

2 3 -9 RK3399 SDMMCH: %1t

Y27 SDMMCO_DO
Y26 SDMMCO_D1
Y28 _ SDMMCO_D2
U27  SDMMCO_D3
V29— SDMMCO_CLK
V25 SDMMCO_CMD
MEBrEEBE.
U26  C13031 || 2 100nF |||
c0201  [[X5R 10V
T23 ~VCC_SDIO
_| c1304
100nF
——C0201
ol X8R
10V

SRUNTE

%

N T
55 R 12 o ik GO R
(SDR104 = )
SDMMC_DQ[3:0] A R BE220hm AL [H SDEH KI5 /U
SDMMC CLK i HiE SDH 8 1%
SDMMC_CMD A R BE220hm AL [H SDAT 2 K%/ HU

N T AR ESDERA A ER, 7E R B BLTHIN 7 255 FEAESDMMC HL B b e iH IRy F i . iy 17 T S DR AP A0

SDMMCAE 5 ik e i,

RENSIA B R AF MU ORI BRI PCBIC AR SR FH 2 i«
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® [RIPEHMTECEREE SDMMCIE #E a3y I E o
® ERY AT HIH A AN T0. 5pF.

3.3.2 DAKMW O

RK3399W ALK T — T IR LR fimac, AT LAAMEZAFEI LUK Mphy, SEILE G/ TIRM 4 IhEE. Akt
TGS phy R B SCRY, F8r At 2B . Phy I TAER B, AT DLk S@E 40 B SR e i
RK3399:8s i FIMAC_CLKHay Hi$248t, anE3-43fw.

Y5
PHY XTAL13 XOUTGND2 2 ||.
4 GND1  XIN 1 PHY XTAL2
c43 25MHz-30ppm
——12pF CRY-D3225 C44
C0402 ——12pF
1 1 | C0402

If use external clock
Then the XTAL? need
connect to GND for RTLB8Z211E.

MAC_CLK R101 NC R0402 PHY XTALA1

£R102 l : i 22R RD4U§ PHY CLKOUT125
1

3 -43 PHY MAC CLKiE#¢

® 3.3.2.1 1000M MAC

RK339937 #£10/100/1000M MAC, FWHLXT1000M GMACHES A% 11 A vk B S i v BH A
% 3-10 RK3399 RGMTT#:I 1%}

B9 i S o 2 EERTT ik
MAC_TXCLK lIsEi)) 5 I5E220hm Hi, BH B RIS B
MAC_RXCLK sEis HiE BRI 2 10
MAC_TXD[3:0] D g B 220hm Hi, FH Hells Kix
MAC_RXD[3:0] o)) HiE etz
MAC_TXEN lIsEis 5 15 220hm Ha, BH RIE i RE
MAC_RXDV D HiE FWCB A R R
MAC_MDC lIsEis HiE Fic £ 5% 11 o e
MAC_MDIO o)) HiE BB+ H1/0
MAC_CLK o) H 156 220hm AL BHL MAC 3= I} b4t

B H5: RK3399 GMACT B it e FE YR, core B A1, 8V (Pin J22), T0HL & A3, 3V (Pin J23),
DL IPHY TOffEHE HL 7R 22 5GMAC TOH LR —3K.
B ROMITE: R ES4 [, TX CLKFIRX CLK/Z125MHz, A T iAF|1000Mb i f&HiE %, TXDFIRXD
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T LR AE I B I XCAIE AREAT R, £ R Adi e (5 (MAC_TXEN. MAC_RXDV) 20 7E 504 K A 2L
A G

B 507 MACXTPHYRE AL /7 A HGPTOK A= H, i n] LA FRCEE{- & A HL s, BRI, &
FE K FRCREAE AL FEL %, TUIPHY F FEJF A A R 4 Y

T/ DWIVIALS A LVUAMG LD T J | Bz? S

GPIO3_B7/MAC_CRSI/CIF_CLKOUTB/UART3 TX_u | SYPHY_RST
K 3 -44 RK3399 RGMIIE S

B VMACEMIPHY Z [E4L £ 5 I LR A B oNMDTORE 11, B AhMDC(E 5 A EMIDO(E 5, FEEyE:
ERMDIOE SR E LR, mHE:
MAC MDIO R139 1K5 R0402 VCC LAN

K| 3 -45 RK3399 RGMII MDIOfE 5

® 3.3.2.2 100M MAC

RK339937 #£10/100/1000M GMAC. FLXF100M MACESA» 4 it M HoyE A sH Iy B U -
2 3-11 RK3399 RMIT#:¥61t

B9 SR o 1 EEHTT Wi W
MAC_TXCLK st g B 220hm Hi BH Kol K% 1S I
MAC RXCLK sEis HiE B =0 b
MAC_TXD[1:0] A g B 220hm Hi, BH il poix
MAC_RXD[1:0] b4 HiE HtlH2U
MAC_TXEN sk B 16 220hm Hi BH RIKHHEALRE
MAC RXDV i HiE VG ICI SR E =N
MAC_MDC sEi) HiE e B 42 I Ao
MAC_MDIO listis HiE MCE#FHT/0
MAC_CLK sk 5 I5:220hm Hi, BH T, 50MHz

B EHJF: RK3399 MACT: B RE AL s, coreH K M1, 8V (PIN J22). T0H & A3. 3V (PIN J23),
PLRKIPHY TOHEHL HE R 7 2 5GMAC TOHL PR FF—EL.

B RMITE:ORR ES4 , MAC CLK/Z50MHz, RMITH: TR & DAMAC CLKAZEm 5, 1E4AM I
b JE AR — VOB . R 813 (MAC_TXEN. MAC RXDV) A Z5i7E 34 & A R ai (i e

B A0 MACKPHY SR AL 7 s GPTOR A% I, ] U HRCAE A A7 i, TRk e, #
FE K HRCEEAE AL HL G,  TUIPHY [ L IR 4 2002 Il 5 1

T/ DWIVIALS A LVUAMG LD T J | Bz? S

GPIO3 B7/MAC_CRSICIF_CLKOUTB/UART3 TX u | HPHY_RST
3 - 46 RK3399 RMIIHEfii

B QIR10/100M RMITHEERS, FREFAIVER M /ZPHY _CRS DVAZHMAC RXDV, 1fjAS@MAC CRSE .
- R2602 1 2 10K 5% -
vee AN R0402 Zox!
R2603 1 2 DNPR0402 @9
o
| R2604 1 2 DNPR0402 y
[ _wmac Rxov | 1 2 R2605 22R 5% CRS_DV| | 32 | RX_CLK
R0402 33 JRK.DALMI.M.QD.Ll
32 1. CRS DV/LED CFG

IVII'\\J_I\H&E;\EE.I):IE IU_\.J'\.JII |_u 9‘ pé;ﬁ-?qu Ron RX FR J—
GPIO3_B1/MAC_RXDV_d | F53 > MAC_RXDV
3 - 47 RK3399 RMII#[IMAC RXDV
B MACEFIPHY Z [A) & 5 I ALIR A S EONMDIORE [, IFAPMDC(S S MEHREMIDOE S, FEE
HHRMDIOE SFHE Bh, K
MAC MDIO R139 1K5 R0402 VCC LAN

K 3 -48 RK3399 RMIT#ZIIMAC_MDIO
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® 3.3.2.3 ESD

9 T RESDERA S VRIB DR AR, AR FEBR T I AERGMIT PHY LR it IR HLER . 9 T
WG IR AR CERTPHY AE LA 5 1E B, JFREVSTA BRI IO IRIPRICR i PCBBETH A SR H LA T JE 0«

B R ESEUUEE RSN, R4 RS FIPHY 2 (7], FEIEAR R4l E .
B R SEVCEATVSE, g RSk, MM BN 1ns.
3.3.3 USBHLEK

RK3399:8 F AL FE P ANUSB 2. 04 i1l 2% A2 P -NUSB 3. 0I5l 2%, USB 3.0 PHYO (PHY1) 5USB 2.0 0TGO
(0TG1) FEL[Fd FH w] PAZH Bl 5e #ERUSB3. 0 (Type—C) #:H.

® 3.3.3.1USB 2.0

RK3399 USB 2. 0F1#EOTG 0&1 SZHOST 0&13:if44N8:11,

10000
RK33598-Sodket
AB30 - -
HOSTO_DP [agaq SHHOSTO_DR
HOSTO_DM SHOSTO_D
AGZE e,
TYPECO_COP [ZRTY >}¥:_FE::I_: :=1
TYPECO DM 3130 TvrEco 10/ TEid0t "
TYPECO_ID Egan 3

TYPECO_U2WVBUSDET

{TYPECO_U2VBUSDET

TYPEC1_U2VBUSDET

U3B1_RBIAS
TEE PHY1

AC3 1 R 2
USBO_RBIAS —%\— |I
TEE FHYD RO402
18
HOST1_DP ﬁi? SSHOST1_DP
HOST1_DM S HIST1_DM
TYPEC1 DP [acas SATYPECT_DP
_ EAZE CSTYPECT DM
TYPEC1 DM MagEss TvrECT 1D FEhE"
TYPECI_ID [FARaT 2

L TYFPEC1_U2VBUSDET

AC30 1 EHggg 2 ||.
1

RO402
1%

USB_AVDD_0VS
USB_AVDD_1v3

USB_AVDD_3va

W24

— USB_AVDD_0VE
U24

— USB_AVDD_1VE
a5

— olUSB_AVDD_3W3

K 3-49 RK3399 USB 2. 0tk
USB2. 04% 1 b N Hr AT & tHHEFFE IR 3-12 T 7R
% 3-12 RK3399 USB2. 08211141}

55 HEH T2 i B
HOSTO DP/DM HiE USB2. 0 HOSTO %y N\ /%t
USB2.0 OTGO %N /%, W 5USB3.0 PHYOZ K%
TYPECO DP/DM HiE
Type-CHz 11
TYPECO 1D NA USB2. 0 OTGO IDiHJA], Type—CH& 1A A H 4%
TYPECO U2VBUSDET NA USB2. 0 OTGO #F A A&
TYPECO RBIAS NA USB2. 0 PHYO FCE 2% HifH, 133R#EH. XFHOSTO
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FOTGOH %K

HOST1_DP/DM

USB2. 0 HOST1 %y /%

TYPEC1_DP/DM

USB2. 0 OTG1 %A /%iH, ®]5USB3.0 PHY1ZH A%
Type-C#z 1

TYPEC1_ID

NA

USB2.0 OTGL IDiRYI, Type—CHz AN R iRz

TYPEC1_U2VBUSDET

NA

USB2.0 OTG1 i A&

TYPEC1 RBIAS

NA

USB2. 0 PHY1 BCES%H[H, 133R#EHL. XFHOST1
FOTG1A %L

P

B OTGOBMAMHON R RE S, ASATBE R %

i

® 3.3.3.2USB 3.0

USB 2. 03z 28 (1) 0TG5 HOST 11 A] LA ~7Ad FH 5
U2VBUSDETH A USBAE AASI , - 6300 1) = S (3. 3V) U35 BHUSBHE N\ 5
USBz i 282 M FHR1403. R140417 1% F 1%K5 FE A R, 1% HELBH 5% 2R 2 USBIE & - 52 i R P 4

?\j%fﬂ%'JEE@QiEﬁﬂL , FTUABIEAEAS 54 ETE LA (Common mode choke), TEIHEITFE A
AR5 S B UL PR FL PH B AR L R

RK3399 USB 3. 0fu13%E2/NUSB3. 0 PHYO&PHY 1P /M1,

u10008
RK3388 Sodet

TYPECO_TX1P
TYPECO_TX1M

TYPECO_RX1P
TYPECO_RX1M

TYPECO_TX2P
TYPECO_TXZM

TYPECO_RX2P
TYPECO_RX2ZM

TYPECO_RCLKP
TWFPECO_RCLKM

TYPECO_CCA1
TYPECO_AUXP
TYPECO_AUXM

TVPECO_AUXF_PD_PU
TYPECO_AUXM_PU_PD

TYPECO_U3VBUSDET

TYPECO_REXT
TYPECO_REXT_CC

TYPECO_AVDD_0WS_1
TYPECO_AVDD_0WS_2
TYPECO_AVDD_1vE

TYPECO_AVDD_3Vv3

TYPECO_CC2 [—

o SYTYPECO_TXIP
[ AK22 SSTYPECOTTXAN
AK21 . .
{TYPECO_RXIP
P TvFECO_RXIN
AL24 STYPECO_TXZP
R TvPECOITXEN

o TYPECO_RXCF
[AL22_ UTvRECO_RXM

AE18 TYPECO_RCLKF TF1402
AD18  TYFPECO_RCLKN TF1404
AH18 AP TYFECO_CC1 ~TF1408
AP_TYPECO _CC2 ~TP1402

SYTYPECO_SBUA
SSTYPECO_SBUZ

T SMTYPECO_SBU1_DC
st SSTvPECO_SBUZ OC
AD19  TYPECO .J?'\-’BJS‘_{ETFW‘HB
AG1E R14051 453 RO402 1%

AGZ0 R14071 3@% 7 RO020Z 1% ] I|‘|
|l

¥1g .
Wj_o"' SE_AVDD_0VS

L2218 ouse_avon_tvs

| AB18  ouse_avbo_ava

U1000T
RK3388 Sodket

ALZE
TYPEC1_TXIP [agss

TYPEC1_TXIM

AK2E R -
TYPEC1_RXIF [xrrag——<{TPECI_RX1F

SATYPECI_THIF
SSTYPECI_THIN

TYPEC1_RXIM — TYPECIZAXIN
TYPECI_TX2P —,’;—% 23TYPEC1_TH2P
TYPEC1_TXIM SETYPECI_THEN
TYPECI_RX2P |-amad—— ¢(TYPECI_RX2F
TYPECI_RX2M [ ————— ({TYPECI_RX2N
AE20  TYPECI RCLKF - TF1403
TYPECI-ROLKP [AD20 TvrEcT RoLkl aTris0
TYPEC1_RCLKM
AH21_AF_TYPECT _CC1 - TF1410
TYPECI_CCH e
- AFZ1 & Ci ooz
TvPECToC2 AF_TVFEC] TE1211
TYPECI_AUXP |Harag SSTYPECT_SBU1
TVYPEC1_AUXM SSTYPECI _SBUZ
AEZ4 - e
TYPEC1_AUXF_PD_PU [&FD5 S TYPEC1_SBU1_DC

TYPEC1_AUXM_PU_PD s TYPEC1_SBUZ_DC

AC18 ©1_UZVBUSD 2
Tvrect_uaveuspeT [AE12 TYPEC1_USVBUSDETP1412

R14061 45 RO402 1%
TYPEC1_REXT ——'@%‘— =
- AG21 1 2
T¥PEC1_REXT_CC R1208 RO302 1% “l.

753 j—ou SE_AVDD_0VE

AR

TYPEC1_AVDD_O0VE_1
TYPEC1_AVDD_0VE_2

TYPEC1_AVDD_1va ———CUSB_AVDD_1VE

AB21
TYPEC1_AVDD_3va ————OUSB_AVDD_3v3a

K 3-50 RK3399 USB 3. 0fith
USB3. 04 101 b R FIUCEC S i HEZE R 3- 13 ~,  LAPHYO 945 (PHY15PHYO—Z0).
% 3-13 RK3399 USB3. 08211141t

(Ehs

ERTT

!

TYPECO_TX1P/TX1M

100nF# & AR

USB3.0 PHYO SuperSpeed#i%%i#E1

TYPECO_TX2P/TX2M

100nF#E A HE A &+

USB3. 0 PHYO SuperSpeedKi%E#(IE2

TYPECO_RX1P/RXIM

HiE

USB3. 0 PHYO SuperSpeediZzit%idE1

TYPECO_RX2P/RX2M

HiE

USB3. 0 PHYO SuperSpeed®zikZidE2

TYPECO_RCLKP/RCLKM

NA

USB3.0 PHYO ZEHf%h, AdH
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TYPECO_CC1/CC2 NA USB3. 0 PHYO CCHE#iMES, AMEM
TYPECO AUXP/AUXM NA USB3. 0 PHYO #HBh{E 5
TYPECO AUXP PD PU NA USB3. 0 PHYO #BEM{E 5 HiiE
TYPECO AUXM PU_PD NA USB3. 0 PHYO ##iBh{E 5 E il &
TYPECO U3VBUSDET NA AMEH
TYPECO REXT NA USB3.0 PHYO MCEZHHIFH, 499RFEMHN.
USB3.0 PHYO CCHEHIfESHLE =% fH, 499R¥E:
TYPECO REXT CC NA
Ho
iR B R

B CCl/CC2AMNBCCEHIERE S, Ml S Wit H ZNECC/PDETIE Fr Se3, B LA AT 5

B HHUSB 3. 0FFEEUSB 2.0 OTGHAFEL . LASZERUSBHIMS I T HE 2

B REHUSB 3.0, BRIMEFITYPECO TX1P/TXIM. TYPECO RX1P/RXIMfi#fASSTX. SSRX{Z S ;
TYPECO TX2P/TX2M. TYPECO RX2P/RX2MASSZHFUSB 3. 0% 114 s

B USBI 48 5% H[HR1405. R1406. R1407. R14081#%:d FH 1%45 5 1 HLFH, 1% FELFH 5% 2 FI|USBIE
£ F 52 IR 3R

B N RS, TUAE BS54 BT LI R (Common mode choke), fEYAEFEH
i S Br G 10 Ge 3845 FH Fe BH Bl R LUK

® 3.3.3.3 USB Type-C
USB Type—CH:I M iZEFE—USB 2.0 OTGHE fz—AUSB 3. 030, ZE &+~ E:

41801
USB_TYFEC_115H0
UsB_TYPEC_115H0

VBUS_TYPECO 22 {veus s
ma| vBuS_2
55 vBUS 3
TvPEC_sEU1Ss_ C12181 || 2 100nF COZ01 XGR 10V, TYPEC_AUXP VBUS_#
TEE—aEla Ciozo 2 100nF_CO201 XARJ0V | TYFEC ALK TYPEG_GG1 AS
€_3BU2,, TYPEC_CC2 §5 | CC!
— Do . R19151 10 2 poz01 5% | T
TYPECO_SBU1_DC gg: 2
TYPECO_SBUZ_DC ShP12181 Z RO01 5% ’;: SBU1
sBUZ
TYPEC_OM . AT
TYPEC_DP 1 25 bu
= = BT
- - l—ae DM2
DP2
e ) c18211 || 2 100nF CO201 X5R 10V TYPECTXIN Az
TYPEC_TX1N Sy 1221 o — SSTHI_N
TYPEC THAR >§E‘I 2 100nF C0201 X5R 10V _TYPECTXIP L P ot
. ; B10 HOLE 1 gy
TYPEC_RX1MLL BET7T | SERX1_N HOLE 2 [——=
TYPEC_RX1P{L SSRX1_P
, y c15231 || 2 100nF CO201 X5R 10V TYPECTX2N B2
TYPEC_THIN Ji—gies I e SSTXZ_N
rEc Thom G(_C182aT I 3 100nF GO201 X5R 10V _TYPECTAZP B2 2 h iy
- A0 GND_E1 [F7
TYPEC_RX2NCK, ST SSRX2_N GNDEZ [ &3
TYPEC_RM2ZPL: SSRXZ_P GND_EZ [£7
A1 GNDE# g5
—273 GND1 GND_ES g
5T GND2 GND_ES [F7
575 GND2 GND ET [ &g
GND4 GND_E2

K 3-51 USB Type-CE:M
B TX(E SN G AN N E, RUE SRS A B & um et
B OURType-CE LA (I BIPDIIRT, 75 ZEAE s RIS INDischarge FLEK, DLIRE G AE SR 8 AN R B &
LT, PR R ik B LA i 4 id IR e 2, Bl 3-52 T s
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L
) U108
FPF2435LICK
WLCSPS_1R21X1R21X0RES
VCCEVD_SYS VBUSSV_TYPECO VBUS_TYPEC
Ris13
|_R18081 00IR. 2 ROs05, . Al A3 . 1 3K.5% 2 R002
% t BT viNt VOUuT1 [gT 1 — a1s00
_| crom0e _| cte0 | cien Vinz vauTz C1915 _ T WHMZ024-3TR
10uF 22uF 22uF 0_TYPEC_EN c3 an 4 TuF SOT_23
XER 080 cos0s Octas |LE1_TYPEC_OCFLAGCOS0S
o otov xR ] xeR cz |, Cn a8 XER, 1 TYPEC_DISCHARGE
cos05 10V 10V - = % % Lo
= = = R1510 ° 9 =

e 3.

3.2.3 ESD

K 3-52 USB Type-CH:[discharge %

o
R1914
= 47K
RO402
o 5%

_ =
| m Fuzhou Rockchip E lectronics

TR NN

N T RESDIRFF AR EIR, 5 LR I U IN 75 225 FEAEUSB LS TR L% . O 1 B ORI A
XTUSBRE B A5 538 s e, FEREUEIA B R U R RER, S PCBYTHI SR A 4n F S )«
ESDAR I 28 F 10 X FEUS B B2 2% iy L1 5
ESDAfJ 2844 300 F 25K 15KV, B2fil8kV, Wi Rifs [a] /N T Ins 2844

USB 2. 0.R.A47480Mbps FMEHIE L,  Ft LAZE 705 50 T4k b oy AR LA R URK,

FARR A R ESDIRY a5, LA 2/ 1pFs
USB 3. 0HA75Ghbps MALHH L, FrLAZE 05 S0 T4k BB A AR UK, i DLZk#
LA A A IESDIRY S, A ZNT0. 2pF,

3.3.4 DPHL}%

RK3399:%: Frf*JUSB3. 0 PHY N B TDP (Display Port) 4i%s, 7EMAEIEFEDP &ML, 1T LLETE
HIEERMAZITUSBEM RS, EARER S NSO : S5DP% & B2 DPH 6 i Hi%E; 1#ILUSB Type—C

LRAIER

JE LI LRBR RS R, 15 25 I HR IR AT v AR 0 2 T

® 3.

3.4.1 B{HE

PTA ik

TENetbook B AT\ & iy I FH H, - 2 FH BIDP b He B2 DPEE AL 4 (1 5, N 0Kt Type-CHE 4%
(= 5 N7 iZERDisplay PortBlH],
* 3-14 RK3399 DPE:O# it

5% HEH T i i
TYPECn (n=0, 1) TXIP/TXIM | 100nF#EE M 2544 S NDP TX2P/TX2N
TYPECn (n=0, 1) TX2P/TX2M | 100nF#EE M 2544 SfNDP TX1P/TXIN
TYPECn (n=0, 1) RXIP/RXIM | 100nF#H4& H 254 8: Sf RDP TX3P/TX3N
TYPECn (n=0, 1) RX2P/RX2M | 100nF#H4& H 2548 %f RDP_ TXOP/TXON
100nF#E A A ER:, I
TYPECn (n=0, 1) AUXP/AUXM SFNDP AUX #ih(E S
RO E W E
TYPECO SBU1 c26011 2 100nF . TYPEC AUXP
C0201 X5R 10V
TYPECO SBU2 c26001 2 100nF TYPEC AUXM
C0201 X5R 10V
TYPECO_SBU1_DC R26011 JQQ{é%LQ RO201

TYPECO_SBU2 DC R26021 1Q9@;% 2 R0201
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3.3.4.2 RERE

K 3 -53 USB Type—CH:ITAUXP/MHE %

TEAMARVRIRE I N, 2> FHZIDPIEILUSB Type-Ciliid 2R 45 R4S, THREE & %% i@t DPi%
MIPT:E it MBS 5 BB FERERI RSN, FRERAERRIEUSB Type—CZ4E HH TXFIRXSEAFLENT AL
NGRS Z I, P AR B A S S AR HE

W52 315 AUSBIILE & LI Type-CLR SR IEH K R
#* 3 -15 USBEYJREType-ChnitE 4 4

USB Type—-C Plug #1 Wire USB Type—-C Plug #2
Pin Signal Wire Signal Pin Signal
Name Number Name Name
Al,BI, Al12,B12 | GND 1[16] GND_PWRrt1[GND PWRrt2] | Al,B1,A12,B12 | GND
A4, B4, A9, B9 Vbus 2[17] PWR_Vbus1[PWR Vbus2] A4, B4, A9, B9 Vbus
A5 cC 3 cC A5 CcC
B5 Vconn 18 PWR Vconn B5 Vconn
A6 Dpl 4 UTP Dp A6 Dpl
A7 Dnl 5 UTP Dn A7 Dnl
A2 SSTXpl 6 SDPpl B11 SSRXpl
A3 SSTXnl 7 SDPnl B10 SSRXnl
B11 SSRXpl 8 SDPp2 A2 SSTXpl
B10 SSRXn1 9 SDPn2 A3 SSTXnl
B2 SSTXp2 10 SDPp3 All SSRXp2
B3 SSTXn2 11 SDPn3 A10 SSRXn2
All SSRXp2 12 SDPp4 B2 SSTXp2
A10 SSRXn2 13 SDPn4 B3 SSTXn2
A8 SBU1 14 SBU A B8 SBU2
BS SBU2 15 SBU B A8 SBUL
Shell Shield Braid Shield Shell Shield
FIt LARK3399:85 F 3 4 28 3-16 77 4%«
% 3-16 RK3399 DPH i +—0s Fr i
55 EB A i B

TYPECn (n=0, 1) TX1P/TXIM | 100nF#E& v 2% %fNDP_TX2P/TX2M
TYPECn (n=0, 1) TX2P/TX2M | 100nF#E& 2% 32 % MDP_TX1P/TX1M

TYPECn (n=0, 1) _RX1P/RX1M

HiE

%fRDP_TX3P/TX3M

TYPECn (n=0, 1) _RX2P/RX2M

HiE

% RDP_TXOP/TXOM

TYPECn (n=0, 1) AUXP/AUXM

100nF#5 A &S, IR
E R m B

SRIDP AUX #BhE 5

VRAR B2 58 3- 1777 s
Z 3-17 RK3399 DP#%

1 - VR IR 45 vt

&% HEH T2 i B
TYPEC TX1P/TXIM 100nFAE & R EF %fRDP_TX3P/TX3M
TYPEC TX2P/TX2M 100nF#5 A A &+ X RDP TXOP/TXOM

TYPEC_RX1P/RXIM

HiE

X NDP TX2P/TX2M

TYPEC_RX2P/RX2M

HiE

%FRDP._TX1P/TX1M

TYPEC_AUXP/AUXM

100nF# & A IERE, JF3e
B

X RDP AUX i Bl{=E =
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HARN ] e T N5 2

#IR A (RK3399 VR&TABLET) &%

((RKNANOC_VR_REFBOARD_HDMI DP DUALMIPIY &% #1itK.

3.3.5 EMHLEE

RK3399FML P ZH AR E 12545 11, S Frmasteriislaveliz. PHALI2SH) ST Frf i RAE R £192kHz, LU

M16bitsZF|32bits,

® 3.3.4.1 1250
TR, 12504

mESR

1/MSDI0. 1/MSD0053/NSDIxSDOx#% [, [A| AT R 1% Hc B SDIx 5 SDOx 4% [,

H % [F) Iy SCHF S TE fay N\ / 218 TE f ) B 23 TE iy N/ SiE i H th,  Bnf&I3-53, [83-54. [E3-55fR.
U1000J
RK3399-Socket
GPIO3_DO0/I12S0_SCLK_d ?Ej’ >A280_SCLK VCCATVE_CODEC R1gi1 APIO5 VDDPST
GPIO3_| D1IIZSO LRCK RX d A2 <1280_LRCK_RX - 01R -
GPIOS D2II2SO LRCK TX d vy7 >H280_LRCK_TX ‘ 1 ‘O 03 2
GPIO3_D3/1250_SDI0_d g5 £1250_SDI0 1%%5\»
GPIO3_D4/12S0_SDI1SDO3_d | aA5 <1280_sDI1 c1806
GPIO3_D5/12S0_SDI2SDO2_d [—aH3 >91250_SD02 = Soone
GPIO3_Ds&/I250_SDI3SDO1_d —aHq >2280_SDO1 —L o201
GPIO3_D7/1250_SDO0_d ->»1250_SDO0 Y5R
GPIO4_A0N2S_CLK_d :gﬁ »N28_CLK 10V
GPIO4_A1/12C1_SDA_U [vg S52C_SDA_AUDIO -
GPIO4_A2/12C1_SCL_u —aF3 >A2C_SCL, AUDIO B
GPIO4_A3/1251_SCLK_d —AA7 281 _ SCLK BT_PCM
GPIO4_A4/1251_LRCK_RX_d [AJq <I23|JPJI.§O%K_RX_BT_PC|\-1 VCCATV8_CODEC R1815 APIOS VDD
GPIO4_A5/1281_LRCK_TX_d |aAD8& CP_ 01R =
GPIO4_A6/12S1_SDI0_d [ acs {1281_SDI0O_BT_PCM ‘ 1 ‘O 03 2
GPIO4_AT7/1251_SDO00_d {1281_SDO0_BT_PCM ?%5\»
_| c1808
APIOS_VDDPST e —CAPIO5_VDDPST ::2:%%%:
APIO5_VDD L4{Z>AF'|05_VDD ~ i(g\l?
K 3 -54 RK3399 I2SHRbR
U1000J
RK3399-Socket
AG3
GPIO3_DO0/12S0_SCLK_d 4aFz >M250_SCLK
GPIO3_D1/12S0_LRCK_RX_d [~aJ3 {1280_LRCK_RX
GPIO3_D2/12S0_LRCK_TX_d [v7 SY2S0_LRCK_TX
GPIO3_D3/12S0_SDI0_d [AE5 <1280_SDI0
GPIO3_D4/1250_SDI1SDO3_d AAg {1280_SDI1
GPIO3_D5/12S0_SDI2SDO2_d AHp> »1280_SDI2
GPIO3_D6/12S0_SDI3SDO1_d [aH1 2 12S0_SDI3
GPIO3_D7/1250_SDO0_d 53250_SDO
K 3-55 RK3399 12S0 8ifi&%i A\ /2iE & i H
U1000J
RK3399-Socket
AG3
GPIO3_D0/I2S0_SCLK_d [~aFz 2 1280_SCLK
GPIO3_D1/12S0_LRCK_RX_d [~aJ> <1280_LRCK_RX
GPIO3_D2/12S0_LRCK_TX_d (y7 SI2S0_LRCK_TX
GPIO3_D3/12S0_SDI0_d [AgsS <1250_sDl
GPIO3_D4/1250_SDI1SDO3_d [~aag <1280_SDO3
GPIO3_D5/12S0_SDI2SDO2_d [aHp 2)1280_SDO2
GPIO3_D6/12S0_SDI3SDO1_d [~aH1 1280_SDO!1
GPIO3_D7/12S0_SDO0_d >>1280_SDO0
Kl 3-56 RK3399 1250 2i@i&fi A /8ifiE%

120410 F R Hifn

VBB T HERE R 3- 187
# 3-18 RK3399 12S0%: 10411
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B9 SR S s LY R GO
12S SCLK T Hh B 220hmH, FH I2S R G i, fET12S0&T2S1 B4 TAE
12S0_SCLK D H B 220hmH FH 12507 B #hii
1250 _LRCK_TX/RX T H 15220 hmHE BH 120 75 TE L BN /6 H
12S0_SDI0 T H E220hmHL FH 12S0% 4 % N\ I8 IEO
12S0_SDI1SD03 T H E220hm HL FBH 12S0%iHfa iy N\ B TE 1 /% H B TE3
12S0_SDI2SD02 DA 1 156 220hmFEL BHL 12808 4 N I 2,/ 3 IE 2
12S0_SDI3SDO1 D H B 220hmH FH T2S0% 4k fay N\ IR TE 3 /4 HH EIE 1
12S0_SD00 T HR E220hm HL FH 12S0 %4k fay tH 1B IEO

® 3.3.4.2 1281

[2S13Z Fp2idiEsm N 5218, AlCAPCMEE A H .
[2S145 10 B R d AL et HEFE an e 3-19 7 .
% 3-19 RK3399 I12S13E 0%t

B9 ISR o N 1) HEHIT R i G R
12S1_SCLK T H E220hm L FH 12S 1oz sty L
1251 LRCK_TX/RX A g B 220hm Hi, FH 1281 IEEFERI N /ot
12S1_SDIO T E E220hm L FH 12S 1445 % N\ B IE O
12S1_SD00 DA B I:220hm Hi BH 128 1854 i tH I TEO

® 3.3.4.3 Codec

Codec I2S4% I HLJFIH NAPTOSBEE, SRy M it , 5B HECodec I SLPRIOBE B TSR, e Fx)
NP B (1. 8VER3. OV), [EF12C bdy H P 5 HARFE — 3, & N2 fiCodec TAE 7 5T
TAE.

C25001 || 2 100nF Mic_INIP
m—h X5R 16V
28011 || 2 100nF MIC_IN1N
T 0402 WER 1BV
HP NP coso2 1 2 100nF MIC_INP
T C0402 ¥ER 16V
12C_SDA_AUDIO HF IN1N  CZ504 1 2 100nF ||.
] 02 ¥ER 16V '|
126 SEL_AUDIO = | .= i ©2805 1 “_ 2 i0uF I !
- ] COB0E WER 10V
] C2506 1 2 ‘.?‘IUFV ||. close to ES8316
AEm & 2500
10uF
228222229 coas
GZ SEIzEEs XSR 10V
1 wg 2 24 1|2
1250_CLK R2505 1 2 RDMOZ 5% 7| CCLK “ADCVREF
25051 33B, MCLK AGND |55 I conse, €251
el conee oL ovDD AVDD 57 Vg, TF
veelo_ e PVOD DAGVREF 55— Pl cos0s
2 | DGND LOouUT
1250_SCLK R2506 1 2 RO402 [ &0 ROUT (18  HPOR XER 10V
TZS0_S000 RZ507 1 7 RDa02 L VT [T nPGND
A it 5 DSDIN CPGNDREF [~
TISU_LRCK_RX  Ro&081 DLRCKY & o o (LOPEND i
1250_50I0 61 RDAOZ 5% g§§§gggg
Ooo
Editotilstetats]
ES8316
b= ZIE[E]  aFN3Z_AROOX4RDOXOREO_T
2512
GPID AT DET ! b
HP DET H R25111 2 RODMD2 5% GPIO1_HP_IN: CO805
AL CPIOTFPNIC DET —ovecld_coec CER
Al R25121 15K, . 2 RD40Z 5% P00 10V
If . e | cosu
MIC_INZP R25131 2 RO402 5% 10uF 100nF
ML REBL A =—r080s ==Ca2
SR

X5R
M oaov M e

3 - 57 RK3399 (T:odecTEEE%
Codecii i FFJHPGNDYE AN #E0f fset S, THILSONDIERE, L FEHNUEE T4 5CNDAE, />
S HEHLGND[A] L -2 . T CodecfJGND -5 E-HLGNDZE [ — 58 #EGND 1 b, #%hAn R aeie, Jn] DL E %
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T FIGND -1
T T c2525 1 || 2 1DDnF|MI
- cas27 c0402 | [X&R 16V |
R2519 | 10nF 5201 2.2K . 0402
e Ay VCC MICBIAS O AZK A = TP2501
RO402 | X5R R2524
o 5% 25v 10K
HP_HOOK 1 Ro402. 2 MIC_IN2P
J2503
TP2502  TP2503  TP2504 13536
R2527 o) PJ5 D3R50_PJ3536
0R 2
HP DETH 1 2 PHONE_DET R0402 = LY
A APOR T 8%, 2 5175
_| cas33 1K g TV
100nF RO402 &
C0402 5% HPOL 1 2 3 A
o XsR HPGND R - 7
16v 0R 1
RO402 _ _ _ _ _
— 5%
R2529
ED2502' W, ED2503 W, ED2504 > OR ED2505
ESD545jf ESD5453R ESD545T R0402 Z ESDS451N
ESD0402| ESDO402| ESD0ARZ[ 5% ESD0402
o~ o~ o o~
& 3 -58 RK3399 Headphone Hi i
® 3.3.4.4 MIC

MICHLES U358, T MR SE R A3 vd KURIA, 1538 149 IR L FHR2500, R2504;
1 SR Ad R ()2 A T IOMENS MIC, 5256 BARIHEE W1t Fi ik s
0 SAE FH 2 B T PIMEMS. MIC, 4niE]3-59, m] HEEFEFIRK3399#112S0 .

MIC

R2500 R2501
29K 100R
1 02, 2 1 RA40e 2 VCC_MICBIAS
5% Yo -
C2503
~| 10uF
——C0805
X5R
N qov
e 200t — MIC_IN1P
MIC-402 1 — -
MIC-SMT, ' * * *Con07
2 | 100pF
——C0402
| COG
. 50V _MIC_INTN
- c2509 T c2510 T
R2504 g ~| 100pF ~| 100pF
2.9K ——C0402 ED2500 ——C0402 ED2501
RO402 coG % ESD5451N | COG ESD5451N
5% o 50V Espo402 | s0v ESD0402
od [t}

K 3-59 RK3399 MICHLE%
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The SDI line should have a 100kochm PD resistor

to discharge the line during the time that all microphones

1250_WS_MIC 1 2
R700 =L 5% ¢ 1250_LRCK_TX

on the bus have tristated their outputs. 1250_SCK_MIC R701 1 o 4 a2 2R20302 5% 1250_SCLK
VCC_MICA VCC_MICA
7 s P8 3 I250_WS_MIC 7 o 2 3 1250_WS_MIC
2 :%D Sﬁ ¢ T 125_SDID 2 :%D Sﬁ ¢ - 125_SDIO2
~| croo alg, | crosa alg,
100nF 5 100nF 5
1L WSWIZETSAT30H0 1L WISWIZETSA030H0
VCC_MICA
o VCC_MICA
5 P 3 1250_WS_MIC 7 8 P 3 1250_WS_MIC
2 E%D S‘g’ﬁ ? 1250 SCR_MIC 2 ‘;j%’ S\’gﬁ ? 1250 SCR_MIC
| crot aly, N Il cros oy o
T o 15 LR R70S T s 15 LR R707
%8R 6.3 GND 100K “ X5R B3 GND 100K
e N MSM2E154030H0 RO402 | N MSME154030H0 R04D2
= = - % = = s
VCC_MICA = VCC_MICA =
)i 5 2 a 1250_WS_MIC - 7 g a 1250_WS_MIC -
2 ‘ﬁ’%’ S"g'ﬁ g‘ [2S0_SCK_MIC b5 <101 2 ‘Fj%’ S"g'ﬁ g‘ T7S0_SCK_MIC s <0103
- cro2 4 sb = -| croe 4 sD =
——100nF 5 Eg ——100nF 5 Eg
o ggg{ugav CED o %';D é av| e
N WSNZETSAT30HD . WSNZ5TS4030HD
VCC_MICA VCC_MICA
[e] uros o uro7
$lvop ws |2 1250 WS MiC & lop ws |2 1250 WS Mic
¥—=NIC  SCK == H—NIC  SCK [—— =
| sD - sD
::f;[?r?F g Eg o ::::g[?:F g Eg ~
: §2§“§F GND iﬁ?&? & %';Déa‘F GND Toox
na MSMZE154030H0 RO402 e MSMZE15A030H0 RO402
= = ] 5% = = 5%
Kl 3 -60 RK3399 22 oo X5 H1 i
3.3.6 ALK
3.3.5.1 eDP
®  cDPIEHIZR S AR 70417 16 FH 1%FE BE T R R, 1% Ha BH 2> 52 e HR S 5 o =5
® EDP TXnfE S #lG A TE FEUTRK3399:8 1y il & s
g:{%%%g‘&)cket i Placed close to |
| the transmitter side :
| :
B29 |EDPTXOP C17021 2 100nF C0201 X5R 10V i
EDP_TXOP - EDP_TXOP 1
EDF’:TXDN A29 EEDF’TXDN C17031 2 100nF CO0201 X5R 10V EDF’_TXONE
! i
B30 EDPTX1P_C17001 2 100nF _CO0201 X5R 10V i
EDP_TX1P - EDP_TX1P i
EDPTXIN A3D EDPTXTN C17011 2 100nF C0201 X5R 10V EDF’_TX1N!
C30 EDPTX2P C17041 2 100nF CO0201 X5R 10V i
EDP TX2P EDP_TX2P |
EDF’:TXZN C31 EDPTX2N C17051 2 100nF CO0201 X5R 10V ggEDP_TXQNE
1
D30 EDFTX3P C17061 2 100nF CO0201 X5R 10V H
EDP TX3P Fma1— EDP_TX3P i
EDP_TX3N D31 iEDPTXSN C1707 1 2 100nF C0201 X5R 10V EDF’_TXSNE
EDP_AUXP Egg DPALXP
EDP_AUXN EDPAUXN
G20 TP1700
EDP_DC_TP "H21 P1701
EDP_CLK24M_IN

3.3.5.2 MIP

®  MIPI-DST#5th 28 22 Ha AR 170717 3% FH 1% K5 B R v FE., 1% FEPH 252

EDP_REXT

I DSI

G21 R17041 L‘\;D{Q(/\ 2 RO
1

Kl 3-61 RK3399 eDPAHLR

402“II

M HIR P £ 5 o o
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® MIPI TX AVDD 1V85MIPI TX/RX AVDD 1VS7EhF b2 [l —4 i, Fir LLsZiifs B AR 5] By AL B
® UMIPT T/ERLA T, MIPT TXFIMIPT TX/RXiEiE 0] LAARHE AR J5 LA K 7 28 4 {5 F o

U1000Q
RK3399-Socket

MIPI_TX0_DOP
MIPI_TXO0_DON

MIPI_TX0_D1P
MIPI_TX0_D1N

MIPI_TX0_CLKP
MIPI_TX0_CLKN

MIPI_TX0_D2P
MIPI_TX0_D2N

MIPI_TX0_D3P
MIPI_TX0_D3N

MIPI_TX0_REXT

MIPI_TX0_AVDD_1V8

AG15

AH15

SSMIPI_TX0_DOP

AG14

SSMIPI_TX0_DON
SSMIPI_TX0_D1P

AH14

SSMIPIZTX0_D1N

AG12

AH12

SSMIPI_TXO0_CLKP

AG11

SOMIPIZTX0_CLKN

AH11

~>MIPI_TX0_D2P

AGY

SSMIPI_TX0_D2N

AH9

SSMIPI_TX0_D3P
SSMIPI_TX0_D3N

AF12R1707 1 4.02K. 2 R0402 |
I VCCTVE_MIP_AVDD 1% | '

AB12 }1?081 QIR1% 2 RO603 . yccivs LoD

3.3.5.3 HDMI OUT

3 - 62 RK3399 MIPT DSTHik

RK3399%& (1 —/NHDMI$Z [, SZHFHDMI 2. 0Pl
® HDMIfHI 255 % e BHR1 70135 %8 FH 1% K5 B A B PHL, 1% Hi PHL 2 52 i R PR 5 i i

U1000N
RK3399-Socket

HDMI_TX0P ﬁm 77 > HDMI_TX0P
HDMI_TXON > HDMI_TXON
HDMI_TX1P ng OoHDMI_TX1P -
HDMI_TX1N > HDMI_TX1IN -
HDMLTX2P [Are > HDMI_TX2P
HDMITX2N [t > HDMI_TX2N 01790
_ - ¥ B2T52C3v3
HDMI_TCP ng > HDMI_TXCP Sob_123
HDMI_TCN > HDMI_TXCN o
AE15 HDMI_HPD 1 2
HDMI_HPD i RIT001 JK 2 RO402 poRT_HPD
AF15 1 2 9
HOMI_REXT R17011 162K, 2 R0402 1% |||

3 - 63 RK3399 HDMIfEitk
® HDMI 3 1 FLERyE B FE-P R v, TE4H WLRK33992: 7% it Ji BE [&
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VCC3V0_|O
£

R8202
10K
5%

VCC3Vo_Io
O

D8201
W B5819WS
SOD_323

R8205
Q8202 10K
25K3018 2%

SOT_323 R0O402

HDh-1I_C:EFé:0402 D [+ 3 ™| PORT_CEC

3 - 64 HDMI CECTAU{ZI3E v %
®  RK3399:% H IT2CA L H5VEL T, DDC/T2C 5 2 55 s fin v P-4 46 FL B

HDMI Port

2C_SCL_HDMI

YCCEVO_HDMI
8]

Daz00

W e5219Ws
VCC3V0_IO S0D_323

————

—

Ra201
1.5K
RO402
5%

DD{_SCL

28200
WHNM2021-3/TR
S0T_323

VCC3vV0o_Io

RB203
47K
RO402

" IFT s o

DDC_SDA

[2C_SDA_HDMI <

a2
WHNM2021-3ITR
S0T_323

B 3 -65 HDMI DDCHE AL H %
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® HDMIFDYZH Z 4015 5 b7 BEAHESDARY, ESD%%H%;‘.%&HDMH% FCE , 7 R B R ANEIE0. 5pF.

Ua202

TPD4ED5UD6

SON10_2R50X 1R00X0R50
HDMI_TX0P [ ouT1 |10 HDMI_TXOP
HDMI_TXON 2 | o ouT2 12 HDMI_TXON
HDMI TXCP 4 NS oy OUT3 7 HDMI_TXCP

- = = | -

HDMI_TXCHN 5 | N2 2 ouTa L8 HDMI_TXCN

i

K 3-66 HDMI ESDHLE

3.3.7 Bk
® 3.3.6.1 USB CAMERA

USB CAMERAIH &2 /Y53, 3. 2 HUSBIIE T 71

® 3.3.6.2 MIPI CSI

RK3399F WZHMIPI-CSTHi N, YN EISPALHEZS, FEXMIPIH A RIEHE T AR . =l as =%
FHLPHR1602&R 16031578 FH 1% FE B HLPH., 1% H P2 52 m BR FEME 5 5 i

U1000R U1000P

RK3399-Socket RK3399-Socket
AK15 . AKB N
MIPI_RX0_DOP g ——p;MIPLRX0_DoP MIPL_TX1/RX1_DOP [—grg o MIPLTX1/RX1_DOP
MIPI_RX0_DON —————————————»MIPI_RX0_DON MIPI_TX1/RX1_DON [|-——————————————>MIPI_TX1/Rx1_DON
MIPI_RX0_D1P ﬁﬁj ———;MIPLRX0_D1P MIPL_TX1/RX1_D1P ﬁf; ————————>MIPLTX1/RX1_D1P
MIPI_RX0_D1N —MIPI_RX0_D1N MIPL_TX1/RX1_D1N ——MIPL_TXA/RX1_D1N
AK13 . AKS p—
MIPLRX0 CLKP arg— o MIPI_RX0_CLKP MIPI_TX1/RX1_CLKP Frg—————p;MIP_TX1/RX1_CLKP
MIPI_RX0_CLKN —————————— > MIPI_RX0_CLKN MIP_TX1/RX1_CLKN > MIPI_TX1/RX_CLKN
AK12 . AK9 N
MIPI_RX0_D2P gy ——————pMIPI_RX0_D2P MIP_TX1/RX1_D2P |-qrg————————»MIPI_TX1/Rx1_DzP
MIP_RX0_D2N = %MIP|_ RX0_D2N MIPI_TX1/RX1_D2N F———————————MIPI_TX1/RX1_D2N
AK11 . AK10 p—
MIPLRX0_D3P oy ——/MIPLRX0_D3P MIPLTX1/RX1_D3P prqg——» /MIPLTX1/RX1_D3P
MIPI_RX0_D3N ———————>MIPI_RX0_D3N MIP_TX1/RX1_D3N —————————————— > MIPL_TX1/RX1_D3N
MIPI_RX0_REXT AF14 _R16021 402K, 2 ?;402““ MIPLTXRX1_REXT AFT1_ R16031 402K, 2 ?%TEZ
AB14 AC10
MIPI_RX0_AVDD_1vg —————GVCC18_AVDD_MIPIRX0 MIPI_TX1/RX1_AVDD_1v§ ——————CVCC1VE_MIPI_AVDD

B 3-67 MIPI-CSTHHth
® 3.3.6.3 CIF CAMERA

CIFFZ I FJISCNAPTO2 VDDBEHE, SRR/ fhiscitth, 7 EARYE ™ bl Cameralf] SLPRTOfE L EK (1. 8V
or 2.8V), EEEXIMIFIMERL, [FNT2C LR RS HORFF— B, B i Camera TAF 5% 8 JCi%:
A
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U1000L
RK3399-Socket
G31
GPIO2_AONOP_DO/CIF_DO0/I2C2_SDA u |5 S>CIF_DO
GPIO2_A1/VOP_D1/CIF_D1/12C2_SCL_u g SCIF_D1
GPIO2_A2VOP_D2/CIF_D2_d g SCIF_D2
GPIO2_A3/VOP_D3/CIF_D3_d |9 S5CIF_D3
GPIO2_A4/VOP_D4/CIF_D4_d 79 CIF_Da
GPIO2_A5/VOP_DS5ICIF_D5_d |7 SSCIF_DS
GPIO2_A6/VOP_D6ICIF_D6_d 3p \\CIF_DE
GPIO2_ATNOP_D7/CIF_D7/12C7_SDA_u SSCIF D7
H28
GPIO2_BO/NVOP_CLKICIF_VSYNCA2C7 SCL u FF30—GFios &7 SCIF_VSYNC
GPIO2_B1/SPI2_RXD/CIF_HREF/I2C6_SDA_U "H34&pios &2
GPIO2_B2/SPI2_TXD/CIF_CLKINA2C6_SCL_u [
GPIO2_B3/5PI2_CLKVOP_DEN/CIF_CLKOUTA_u 7 oCIF_CLKO
GPIO2_B4/SPI2_CSn0_u SDVP_PDNO_H
APIO2_VDDPST J24 ~3APIO2_VDDPST
K23

APIO2_VDD

K 3-68 RK3399 CIFf&bh

-CAPIOZ_VDD

3.3.8 ADCHL}%

RK3399:5 K FISARADCHIADC  INUCAEAE S AKRAE T, FF5 FH NRECOVERABE . AN 75 22 B2 ¥ LOADERD,
mE. E£RGELFEEEMRIIRT, R8I0 HKADKEY IN, #ADC INTEREF NOVELE (ANt
100mV), MIRK339933 ARockusbe BT, {PCIH I FIUSBk £ I, AAFF#4 8 iADC INIIKE i HESF (1. 8V),

B R BEAT [ R RES -

A Vi

FHR . BOXFIVR =45 2 fEHI T2 7777 iliNe thook fEHTHAZECEE R, 7EZ fEHservoboardbE 5 T A

RK3399 F, SARADCRHFEJGHIN0-1. 8V, RFEKEEJ10bits. ZBERESIR A IFIAL, W] LLId i 3 s b
FF I IS BH LR B N B A, SEBL A A DL R B P i R B BUEE P R A

WK T+/=35, B B R Z2 250K T+ 123mV

U1000V
RK3399-Socket
ADC_INO ﬁﬁgg 7 S BOARD_ID
ADC_IN1 |28 ADKEY IN
ADC_IN2 —mz HP_HOOK
_IN2 ~7578
ADC_IN3 [FR255
ADC_IN4
ADC_AVDD A28 5ADC_AVDD_1v8

3-69 RK3399 SAR-ADCH&LR
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3.3.9 SDIO/UARTHLE%

RK339937 #SDT0 3. 042 [T fJWIFT/BTARZH . % FISDT0. UARTH L1 IWIFT/BTREZH I, 35259 2 RK3399 SDT0.
UARTHE i 2 (R ik H 1. 8V, FEEHELZHVCCIO Supply—F, WIEI3-697 7.
U1000G

RK3399-Socket 1.8V only
GPIO2_CO/UARTO_RX_U |23 (CUARTO_RXD
GPIOZ_C1/UARTO_TX u | ags }lJARTo_(XD
GPIO2_C2/UARTO_CTSN U |ar% UARTO_CTS
GPIO2_C3/UARTO_RTSN_U |453 UARTO_RTS
GPI02_C4/SDIO0_DO/SPI5_RXD_u [ARz SDI00_DO
GPIO2_C5/SDIO0_D1/SPI5_TXD_u [FAe SDIO0_D!
GPIO2_C6/SDIO0_D2/SPI5_CLK_u |-apg SDIO0_D2
GPIO2_C7/SDIO0_D3/SPI5_CSn0_u SDIO0_D3
GPI02_DO/SDIO0_CMD_u [-AE> SDIO0_CMD
GPIO2_D1/SDIO0_CLKOUT/TEST_CLKOUT1 u A4 SDIO0_CLK
GPID2_D2/SDI00_DETN/PCIE_CLKREQN_U |56 BT_WAKE_L
GPI02_D3/SDIG0_PWREN_d |aFg >§@EMSJNT_L
GPIO2_D4/SDIO0_BKPWR d QGPU_INT_L
APIO3_VDD_1ve FA28 —  OAPIO3_VDDPST

K 3 -70 RK3399 SDIO/UARTAEER

3.3.8.1 SDIO

SDIO#E I b N ANVCE ¥ it HEF 2 3—20 7 .
% 3-20 RK3399 SDIO¥E 141}

55 s A HE T Wik GE R o)
SDIO DQn[0:3] s B B 220hmHE BH SDIO#iE ik /i
SDIO CLKOUT A HiE SDIOH} 8 A %
SDIO CMD B A B B 220hmEE BH SDIOfy & Kk /IR
3.3.8.2 UART

UARTH:10 R AIUCEC B 2R 3-21 s
% 3-21 RK3399 UARTH:I1% it

(5] SR S s B TT g CE )
UARTO_RX Ffi HiE UARTOZ 44 A\
UARTO_TX Ffi HiE UARTOZ 48 4
UARTO_CTSn SEis HiE UARTO St V1 R I 15 5
UARTO_RTSn lIsEis Hi UARTOVE KK IE(F 5

3.3.10 B E M

SPDIF4#{NSony/Philips Digital Interface Format E£SONY. PHILIPSHU T35 4 (K fifR. shitian
AR 5, SPDIF X 3 N R HAN G AP, HSLABAT T A& 5 G 5 A FE R, R REAEAFE, BOmmE
AN Z 5. BE SERT 7% B4 1 i T S PPt in) A, 42 10 R E BT he f 5.

RK33994& 4t —/NSPDIFHi HI B 1, e KSCRF24bi tsfAfT BE o Y6 4F-SPDIF R 1 B imy AL i 26 e g 1 SPDIF (1)
KA, R B4F SPDIFBE T i =& 4 16Mbps,  ABA KAE K fi i H BER96KHz,  JEEFSPDIFJEE T~ 75 SCRF
25Mbps, KFEFRA ALY H192KHz .

B S OB D R I E3-70, {55 34 B4k T A PR b .
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SPDIF_TX R25141 3;{&, 2 _RO402
C2515

| zepF

——Co402 J2501

| COG DLT11504

M sov OF J5_DaT_003

-: — LEE
VeCsvD_sys o R25151 1 2 _RmO40Z 3!1 I__E,
| cos1e _| casiv [
10uF 100nF
COBOS Co402
HER ¥ER
Moyew ™ ev

K 3-71 SPDIFf#i FH4F4: 0
B35 S R R W EI3-T1, (S SR N EL HFEA S AT AT, 75 0] 2
HL P ANUCEC I, 2 e dis F 0 UG <

5 EPOETR ¢ spor_Tx 10
L1
T 1 2
£44 BLM18PG1815N1
L0603
o
lcogos R203
= 1KS
Ro402| a1
SPOF_TX €245 | |01uF  R204 2K2 11 8050 P2
| [cosoz RD402 50723
€245 | [0.1uF__R20S 75R . Coaxial SPOIF ) 2

| [cos0z R040Z 2
ED36 1 1® @

B206. - 5% 207 L;ﬂ % R208 ESDSBSY

a3z S 220R 100K E0402N

Ro202 | Ro402 fink RO402 AV 545G
ko402 AVIB.455

Coaxial SPDIF OUT
3 - 72 SPDIFfdi FH )42z 11

3.3.11 PCIeH8}%

PClesEPCI-ExpressIfafR, &2 fELAE ARk, RK3399SCRFPCIe V2. 1ML, FA U1 N RF A

® I ¥FRoot Complex (RC) 5End Point (EP) PR TAERL;

®  SCFFAx/2x/1xMEE, 4 A AN TXFNRK 22 73 26 5

o NEHEEIE RE SRR R 2. 56T/ sHIME SR HIE A, AARADRAI8b/10bJEN, BTl KI5 58K N

250MB/s;

®  TENAXUTHE, HASHFIOGT/ s, HI1GB/ s;

® L FFEAIIAE (Spread Spectrum Clock, SSC);

RK3399 PCTefZii| &5A WAL HIVE, /3R RLUEPCIE_AVDD_OVOAIPCIE AVDD_1V8; b RN
PCIE AVDD 0V94G LHi.
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PCIE_TXOP>>

U10000
RK3399-Socket

PCIE_TXO_P
PCIE_TXO_N

PCIE_RX0_P
PCIE_RX0_N

PCIE_TX1_P
PCIE_TX1_N

PCIE_RX1_P
PCIE_RX1_N

PCIE_TX2_P
PCIE_TX2_N

PCIE_RX2_P
PCIE_RXZ_N

PCIE_TX3_P
PCIE_TX3 N

PCIE_RX3_P
PCIE_RX3_N

PCIE_RCLK_100M_P
PCIE_RCLK_100M_N
PCIE_AVDD_0V9

PCIE_AVDD_1v8

AE30

83081

3 - 73 RK3399 PCIefiih
® TXES LA AN FEITPCleiE R M iU E , RXHZF ¥ & umfefit,
® T IHIEREPCIeiR A MM AL, 05 & SSDIEAE SR A4 I ThAE LR EL e ke, T XK 2844 F T

FEF SR LB

2 100nkF

CD201 X5R 10V PCIE_TX0 P

% Bi12
B13

B14

C83091

2 100nF

C0201 X5R 10V PCIE_TXO_N

B15

PCIE_TXON §

C83101

PCIE_PRSNT >

2 100nF

C0201 X5R 10V

B16

B17

B8

T

PCIE TX1 P

A3 RoCETxon
AT RFC Xy
AGat RoCiETxIN
AtaT SPCIE RXIN
e Qoo
ACz PCIERXIN
At BeCiETon
Azt S RN
ADI0 P REF oLk
| W24 pciE_AVDD_OvE
Y24 SPCIE_AVDD_1VE

RSVD_B12
GND_B13
HSOp(D)
HSON(D)
GND_B16
PRSNT2# 1
GND_B18 xl

PCIE_TX1P
PCIE_ TX1NSS

C83111

2 100nF

C0201 X5R 10V

PCIE_TXI_N

PCIE_TX2P%>

C83121

2 100nF

C0201 X5R 10V

PCIE_TX2 P

C83131

2 100nF

C0201 X5R 10V

PCIE_TX2 N

PCIE_TX2NSS

C83141

2 100nF

C0201 X5R 10V

PCIE_TX3 P

PCIE_TX3P%

83151

2 100nk

0201 XaR 10V

PCIE_TX3 N

PCIE_TXaNSS

VCC3IV3_PCIEC

R&3031

0K 5% 2 R0402 PCIE_PRSNT

B31

3-74 PCle TXHEEHF

Ba2

HSOp(1)
HsOon(1)
GND_B21
GND_B22
HSOp(2)
HSON(2)
GND_B25
GND_B26
HSOp(3)
HSON(3)
GND_B29
RSVD_B30
PRSNT2# 2
GND_B32

w4
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4 PCB #it&il
PCB BF

N TR AE AR SR R P SO LR, W EAE SR o L S AR 2k b IR Fr B BT VLI .
B {5 5 R B AR B PTICER T e R 58 KT UL S 22510 L R A AL B R BT SR 10 22 50 X6 T 14
2898 /LB HUER T B IPCBE R 454 o T iR/ NER TE MR /N R R IR T-PCBIR A LK BRA SR, 52 R
i, HEFERIPCBE R A5 ML RE LU LT A BRI K, BIEARMSNE . Sz 24046

RK3399IEF M HISE R UL EHIPCBRE, UL N &R MMONTERE], T LSS 2 7 75 B 2 45 A L F AT VA
EIRAEH . R AN SRR N B R A, THARIEPCB] T4 RS, EORT TSR

4.1

4.1.1 SEWREBE

SRR BRI, WRESLINSE FHALL, KRG SI8MESH T ALT. LoMLTHEMCAL6RE
WG S AELNSH Vi, BAUEEHLmE.

Copper thk.

. . Finished Finished
Layer No. /pl bef Construct . . | Tol Dk (1GH.
ayer No sig/pln pmct:;n(am] onstruction thikness (umj | thikness (mil) olerance [ z)
SiM 20 0.79 +-10 3
1 TOP 1 0 1.18 +-10
FP 1080¥1 (RCEE%) 75 2.95 +0 1.8
2 GHD H 7 0.67 +-10
Core 365 14.37 +0 4.2
3 POWERL H 17 0.67 +10
FP 2116¥1 (RCE2%) 15 453 +-10 3.8
4 POWERZ H 17 0.67 +10
Core 265 10.43 +40 42
E] GND H 17 0.67 +10
FP 2116¥1 (RCE2%) 15 453 +-10 3.8
6 SIGHAL H 17 0.67 +10
Core 365 14.37 +-10 4.2
7 GND H 17 0.67 +0
FP 1080X1 (RCE2%) 75 29 +10 3.8
8 BOTTON 1 30 1.18 +-10
SiM 0.79 +-10 3

4.1.2 6EREBE

fE6JR R EZ B, TRESLINSH TN, RIZE SIS T HNLS. LIMLSBAHONLAE
RS TN S E T, ARSI EOLNE .

20
K 4 -1 RK3399 8/ZMRITHEWEZEH

Custamer Name: [Tatal Thickness 1.0+/-0.10mm
Custamer P/N: Ieasure from Shi~Si
Copper thk. . .
Layer No. sig/pln hefore Construction thill:(lnnelii:m] thill:(lnnelilir‘:lilj Tolerance Dk (1GHz)
process (oz)
S/M 20 0.79 +/10 3
1 TOP 30 1.18 +/10
PP 108041 (RCES%) 75 2.95 +/-10 3.8
2 GMD H 17 0.67 +/10
PP 2116 115 4.53 +/10 3.8
3 FOWER H 17 0.67 +/10
Core 1065 41.93 +/10 4.2
4 SIGHAL H 17 0.67 +/10
PP 2116 115 4.53 +/10 3.8
5 GMD H 17 0.67 +/10
PP 10801 (RCEG%) 75 2.95 +/10 3.8
6 BOTTOM 30 1.18 +10
S/M 0.79 +/-10 3

FEAT SRy, A H R T e S ST RK 3399 FA I v A 2 5

20
4 -2 RK3399 6ZMR Wit EINEZ4EM

4.2 TIE{ES PCB ®itEI
4,2.1 Crystal#it
LEF B e S IPCB AT, 5=

BB T Ami 1ELL, JFHRATREMINE, DA A 26 (0 0 3 L A A7 AN I 75
I B LR X n AT Xout DL K i #A R J5 BER DX AR IEAR T AE 2k, 8 Sk Aol 15 2t NI B FL i 5
a7 ITUZ, AL E IR . IR 1 L S A SRR R R, AR B
a5 B R IR ARSI S T, BERAEATAE L B, A B TR R A DR SR e Y
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Rt i

s

e BN B e NG ¢ @

; A . %, | P
4 -3 RK3399 ﬁ.wi@%iﬁﬁ
® V29U AR, TElayout i iFyE &S HAR B BG5S, JFuE i FLE R I 2

S 1
311 xiIN_osc
C11021 | I -
C0402 R1101
1M
Y1100 1 R1102 R0402
24MHz XIN  GND2 2R 5, GPIO0_BO/

CRY4_3R20XZ?3(&Q§%3QOUT 3 I1 50 0.2 Y30 XOUT_0SC

C11031 || 2 12pF

| GPIOU-B5ACPD_VB
C0402 ||coc350|v q AVSS._ 48

_;_ PLL_J"-\\.r'DD_O‘\:"QC'—R PLL_AVDD_0V9

. . P1a
B 4 -4 RK3399 ghAAAEDL A B
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TP 45 RK3399 db YA BLL L

4.2.2 DDR#IF
® RK3399A T Fr2 N esicolumnZLE A [E HIDRAM; AT H2 M estbank. column# & AS[E] iDRAM;
® UIRDRAMI2AN csHEAFE, MEE/NFINIZEcs];
® RK3399 X CHF—AMiliE L2 csHB /& 6GbEE 12GhIIDRAM: 1l U1— N cs N6Ghb, A —4~cs A8GbIY
DRAMSZ AN S FF7 1) 5
® IHDRAM ERA—AO0DT (fFI4ILPDDR3), HALERESIODTO |, TMASAEERESIODTL |
® IIEDRAM E R —cs, RAEEREECSO L,
®  RK33994n IR H A H —ANliE, WS FREEDDROEE ;
® DDR CLKEZARER T ZiEE T E —41DQ/DM/DQS, Elldelayf= i, DDR CLKAEZE N AAH A,
® CS2ECSOMEHIES, CS3ECSIKERIES, HAT NSWERIETEa—F. RIS TDDRS,
LPDDR3, sEfr HBEEFI2/NCS, TCS2, CS3=EE & 25 LPDDRAME FH I, A ALPDDRAJIF — > channel
Z16bit, 4B EFIAR32bit. 2CSHY, i FE 2 HFARCSIE S,
® 4.2.2.1 LPDDR3
LPDDR37E#E1HH, RK3399 dataffJD0-D15. D16, D24:L5ZiFIDRAMIFIDO-D15, D16, D24584x——5%t
MNZEHE, TRMLPDDR3ACA trainingPl &DQ CalibrationZhagToikAdif .
LPDDR3M e {2 5 Bdhdatas CLK. control A M command, E.A5 10 &4—6 Ff) 4554 B 4%
SeS> | soraw
Pkg Brkout L1
K 4 -6 LPDDR3{5 53R 4ME5 25 i %
LPDDR3 Datait£k ERUFE4-1:
% 4 -1 RK3399 LPDDR3 Data (DQ/DM/DQS) 72k Hisk
Signal Group DQ, DM, DQS
Target Impedance (Z0:DQ; Zdiff: DQS) DQ: 50 Ohm = 10%, DQS: 100 Ohm + 10% , DM: 50
Ohm + 10%
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DQS Routing Trace Width and Spacing within pair

PCB stack-up dependent

DQ Routing Trace Width and Spacing within same
Byte Group

Width : PCB stack-up dependent
Spacing : =2 times the width of the trace

DQS to DQ Spacing within same Byte Group

=2 times the width of the trace

Byte Group to Byte Group Spacing, Data to Other
Signals Spacing

=2 times the width of the trace

Max intra-pair skew of DQS

1ps

Max skew between DQ and DQS

5ps

Note:

DQ group A include: (DATAO—DATA7, DQMO, DQSOP/ DQSOM)
DQ group B include: (DATA8—DATA15, DQM1, DQS1P/ DQSIM)
DQ group C include: (DATA16—DATA23, DQM2, DQS2P/ DQS2M)
DQ group D include: (DATA24—DATA31, DQM3, DQS3P/ DQS3M)
The bps is the max

skew inside DQ groups. It is no the requirement between DQ groups.
Because max skew between CLK and DQS is 150ps, so the max skew between DQ groups is 150ps too.

LPDDR3 CLKE£R E SR U #4-2:

% 4 -2 RK3399 LPDDR3 CLK7EZEZER

Signal Group

CLK

Target Impedance (Diff Z0)

100 Ohm £ 10%

CLK Routing Trace Width and Spacing within pair

PCB stack—up dependent

CLK Routing Spacing to other Signals

=3 times the width of the trace

Max intra-pair skew of CLK

1ps

Max skew between CLK and DQS

150ps

LPDDR3 Control ;EZRE R UK 4-3:

% 4 -3 RK3399 LPDDR3 Control (CTL) EZkZEsR

Signal Group

CSn,

CKE

Target Impedance (Z0)

50 Ohm =+

10%

CTL Routing Trace Width and Spacing within same
Byte Group

Width : PCB stack-up dependent

Spacing : =3 times the width of the trace

Max skew between CTL and CLK

5ps

LPDDR3 Commandit £k B R i 44

# 4 -4 RK3399 LPDDR3 Command (CMD) 7EZRZIRK

Signal Group

LPDDR3 A[0:9]

Target Impedance (Z0)

50 Ohm =+ 10%

CA Routing Trace Width and Spacing

Width : PCB stack-up dependent
Spacing : =3 times the width of the trace

Max skew between CMD and CLK

5ps

® 4.2.2.2 DDR3
DDR3 Datatd A & 4-7H25 5 ik .

Brkout L1

4 4 )—

SDRAM
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K& 4 -7 DDR3 DATAZ SHhHhE ik
DDR3 Datajf £k E R U1K 4-5:
# 4 -5 RK3399 DDR3 Data (DQ/DM/DQS) 7&4kEisk

Signal Group DQ, DM, DQS
Target Impedance (Z0:DQ; Zdiff: DQS) DQ: 50 Ohm £ 10% DQS: 100 Ohm =+ 10% , DM: 50
Ohm £ 10%

DQS Routing Trace Width and Spacing within pair | PCB stack-up dependent

DQ Routing Trace Width and Spacing within same | Width : PCB stack—up dependent

Byte Group Spacing : =2 times the width of the trace
DQS to DQ Spacing within same Byte Group =2 times the width of the trace

Byte Group to Byte Group Spacing, Data to Other | =2 times the width of the trace

Signals Spacing

Max intra-pair skew of DQS 1ps
Max skew between DQ and DQS 5ps
Note:

DQ group A include: (DATAO—DATA7, DQMO, DQSOP/ DQSOM)
DQ group B include: (DATA8—DATA15, DQM1, DQS1P/ DQSIM)
DQ group C include: (DATA16—DATA23, DQM2, DQS2P/ DQS2M)
DQ group D include: (DATA24—DATA31, DQM3, DQS3P/ DQS3M)
The 5ps is the max skew inside DQ groups. It is no the requirement between DQ groups. Because max
skew between CLK and DQS is 150ps, so the max skew between DQ groups is 150ps too.

DDR3 CLK LA U &1 48 ) 25 0 FEL i

—__—— SDRAM

L2a

A
v
I%I: Pkg | Brkout L1 : ::: |
= ricou Rtt Ctt ——

GND
—§ )} SDRAM
L2b
K| 4 -8 DDR3 CLKAF 54 FM45 2k H %
DDR3 CLKGEZEE R U1 4-6:
Z 4 -6 RK3399 DDR3 CLKiEZEE SR
Signal Group CLK
Target Impedance (Diff Z0) 100 Ohm + 10%
CLK Routing Trace Width and Spacing within pair | PCB stack—up dependent
CLK Routing Spacing to other Signals =2 times the width of the trace
Max intra—-pair skew of CLK 1ps
Max skew between CLK and DQS 150ps
L2a, LZ2b length match L2a and L2b within 1 ps

DDR3 Control ELA 1 4-9 i) &5 45 Ha i
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—4 > sDRrRAM
L2_t
SeS OO
Pkg Brkout L1
— ) SsDRAM
L2_b

Kl 4-9 DDR3 Control (CTL) &5 $Rh2sairnik

DDR3 Control £ 3R in#4-7.

% 4 -7 RK3399 DDR3 Control (CTL) EZRE R

Signal Group

CSn, CKE, ODT

Target Impedance (Z0)

50 Ohm + 10%

CTL Routing Trace Width and Spacing within same

Width : PCB stack—up dependent

Byte Group Spacing : =2 times the width of the trace
Max skew between CTL and CLK 10ps
L2t, L2b length match L2 t and L2 b within 1 ps

DDR3 Command .4 111 B 4—10 Fr) Z5E 450 LI -

Brkout L1

40—

—4 ) sSDRrRAM
L2_t

— ) sDRAM
L2_b

4 -10 DDR3 Command (CMD) {3522l e %

DDR3 Command & £ 223K U176 4-8:

# 4 -8 RK3399 DDR3 Command (CMD) 7EZEEsR

Signal Group

DDR3_A[0:15], DDR3_CASn, DDR3 RASn, DDR3 WEn

Target Impedance (Z0)

50 Ohm =+ 10%

CA Routing Trace Width and Spacing

Width : PCB stack—up dependent
Spacing : =2 times the width of the trace

Max skew between CMD and CLK

10ps

L2t, L2b

length match L2t and L2b within 1 ps

® 4.2.2.3 LPDDR4

m [ TLPDDR4 DRAMAZ16bit—/ channel, [MRK3399/&32bit—"Nchannel, it A7 % FHDRAMK)2
A~channel K 2H A RK3399f — 4 channel . F AP Jn T & 2, DRAMII4 N channel 52
channel FIZQ2FL AT . FRATE SR B S —ANZQRIDRAM channe 1 Z3R4H f32b1 ti% £
RK3399:85 7 [ —AMidiE, a2 A et —ANZQR P /NDRAM channel SR 4H i 432b1 i £

RK3399:¢5 F [d] —idiE .

WTRE4-11, AfEHChannel ARIChannel DEERZHN—N32bitiEFIRK3399:4:, HAREH
Channel BFIChannel CERLHRL—32bit, FE NIX24channel &2 —17ZQ1,
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Vop1 Vopz Vss Vopg
RESET_n . [

CSO_A II . i CS0_D % RZQ
CKEO_A CKEO_D (l_-,
CK_t_A CK_t_D Vbbq
CK_c_A LPDDR4 LPDDR4 CK_c_D

CA[5:0]_A Channel A Channel D CA[5:0]_D
DMI[1:0]_A DMI[1:0]_D
DQ[15:0]_A DQ[15:0]_D

DQsS[1:0]_t_ A DQS[1:01_t.D
DQS[1:0]_ c A DQS[1:0] c. D
ODT_CA_A ODT_CA_D
Die ZQo_C
Cs0_B I - [ Cs0_C
- — RZ
CKEO B I - [ CKEO _C Q

CK_t_B CK_t_C VDDQ
CK_c_B LPDDR4 LPDDR4 CK_c_C

CA[5:0]_B Channel B Channel C CA[5:0]_C
DMI[1:0] B . L . oMmit0)cC
DQ[15:0]_B DQ[15:0]_C

DQS[1:0]_t_B DQS[1:0]_ t
DQS[1:0]_c_B DQS[1:0]_c_
ODT_CA_B ODT_CA_C

Kl 4-11 LPDDR4 channelfE

LPDDR4HIRZQ 2 it 2400hmHL B _EH7 ZVDDQ, 1A 2 T H2 EIGND;  RK3399IRZQIA A& 1d i 2400hm
L FH R Fz 2IGND

RK3399A S FE3 N rank [JDRAM. 45 A, W a8 21 H H 124 rank.

LPDDRATE 1T H, RK3399MIFTA B LE (DQ) #0520 FAHDRAM [P £ HiE 56 4 —— X ROEHE, B
il J&DDRx_DO- D16L§éﬁ*‘**XTf”Eﬁﬁ£%§EJ /NLPDDRARE 3@ 18 [1ID0-D16; [fiiDDRx D17-D3144 45
— X N )R B S — /N LPDDRASRE IE [HID0-D16. JEK/2: % HANLPDDR4 channel &
(16bit), MRRINAEFZERIFIDQLO: 7]; CA trainingZhfg T EFIEIDQS0. DQL0:6]. DQ[8:13];

RD DQ CalibrationfHFIDQL0:15]FIDMI[1:0]. FrLA, B3k EBAGEXT .

RK33995# fJODTO/1. ODTO/ 1% =S, AN EHLFILPDDR4 DRAM. [fijDRAM FJODT CAA 25 ir
m?UVDDngq]ilénlf 4- 13ﬁﬁT
D11 ~TP1210
DDR1_ODTO [E17 5TP1208
DDR1_ODT1
e mem | F9

B 4 - 12 DDRIZHIZL0DT
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— EA — - l_-'| | - — l_r-
DDRO_ODTO J2 Ab
ODT CAa | ODT. CAb
B7 |
ZQo_a |
AB |
- - - ZQ1_a |
R3812 . R3800  R3801
10K 240R 240R U3800A
R0402 < R0402 < R0402  LPDDR4_32bitX2_272p
o 1% 1% o 1% BGA272_15R00X15R00X0R61
| i |
VCC_DDRC

Kl 4 -13 LPDDR4 DRAM{JODT CA

4.2.3 EMMCiZit

EMMC V5. 032 FFHS4008 i X (RpdXGA W RAFRE D), 2B =0 N B2 200MHz ,  BR AL 5%
400MB/s. AHLLEMMC V4. 5[], eMMCHITRL_ 34N T emme—strobefd %, 15 5 MiZ200MHz .

TERK3399%} eMMCHIRL 5 404, BPRUR3EAT 5 #/ERT, Fdiemmc—dataZ i Blemme—clk. B8] LAAE
B EK, FovEfEe T U@ Tining Tunning ™.

TERK3399X  eMMCHUR 520 Hi5, BRI AT e /ERY, Zdfemme—dataZ i #flemme—strobe. W 8jAZi
S sEK, BONERA S F tunning i .

eMMCAEZRE R IR, wEl4-14. E4-157R:

® Datal0:7]. cmd. strobeiEZfh—4H, 1

TESSHEA I, AP F K ERA+/-100ni

K 4-14 eMMC EZ (L4 view)
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K 4- ISeMMC EL (Bottom view)
® CLKFREFRMUELL AT a i Ab 2, wkE4-16. E4-1THR:

4- 16 eMMC CLKEZ (L4 view)
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K o4-17 MMC LK?E?% (Bottom view)
® EMMC-strobe il ¥ ) I~ 43 AL PH, SEUTRK3399/5 & ;

T 4-18 eMMC Strobe HiJHL
EMMC 2R 22 3R iR 4-9:
*£ 4-9 RK3399 eMMCiEZR 3k

500 £10% single ended

Max skew between data signal and clock _
The minimum spacing of EMMC Signals At least 2 times the width of EMMC trace.

The minimum spacing between EMMC and other

. At least 3 times the width of EMMC trace.
Signals
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4,2.4 PCleiit

RK3399fPCTeE L6 BRI R -
® PCIeffTXn[0:3]. RXn[0:3]R] LIARFE ™ M sehn th 28, R ZE X F 287, UIRK33991K TX0IE £ 3
R PEFITX2; AHZ 430 FKIP/NAS BT X 5

ACHE A LI SE T PCT e E 32 A i 5

ACHA A AR U FH 02013523, ] LAy /b 2k i L IR BH BB 4k 5
PClefE 5 IWHHATEL, (55 MAER HAM(E S5 EL ULt 7L;
FEPCBAR JZAE 2015 B MY (OB A B AL T, 22 00 2 (B AN

FLAERE L E 2

& 4-19 PCleit:2
® TXFIRXHYZE/r%FA)ZF lane—to—lane de—-skew, FTUAAREEREZEK, A LLEE tuning e sL i

PCle £EE&ERUIFEKA-10:
£ 4-10 RK3399 PCIeZkig sk

Trace Impedance 100Q +10% differential

Max intra-pair skew {4ps

Max inter-pair skew <1.6ns

Maximum signal line length (coupled traces) TX )
<14 inchs

and RX

AC coupling capacitors 100nF #+20%, discrete 0201 package preferable
>3 times the width of the trace

Minimum pair to pair spacing Try to increase Spacing between pairs whenever

it is possible

Length matching between reference clock
differential pairs REFCLK+ and REFCLK- | <4ps
(intra-pair)
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The minimum spacing between PCIE and other
Signals

At least 3 times the width of PCIE trace

Maximum allowed via

4

4,2.5 USB 2.0+

USB 2. 07EZRESR U -
o E&%%#i&USB‘@%@EEEE;

B[R lnTAn) .S

(o

Bl 4-20 USB ESDIXE
® USBEZIO N REFEVTS HE, PAYEsEELRE 5,
®  USBIME S ELR LA™ M8G5 4 N R E 28 . ki R EH LS E M, A NE M
£, ME4-21;

UsB2.0
oTG

usB
Connector

K 4-21 USB ELZE=/rER
® i ARG, USBEINAENEEL, FHRIEELSH M2 NMESEBNSHEN, AndE],
153 ) 3% F 22 43 28 B BT AN S S8k S48 im0t s ot 22 43 2R RS2, 422,
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GOO0D BAD
K 4-22 USB /LS T ER
® USBiEZR 5 HAME T FEIREF2/D3WHIRIEE, aE4-230778;

Minimizing Crosstalk Between Signal Traces

LS signals HS signals
a a .
3xa 7xa
Dp Dn
Analog Ground Plane

K] 4-23 USB zEL[R]FEE R
® ETPROZRARERIR D E L, RO L2 i R B B I AN IE S
® USB 2. OFYE & LI HLYE 500mA, {HEVBUSTE LR F i e AR 2 IART LR, Bhibid it . sk 2refi i
USB7E FEL IR L T, VBUSHE 26 75 REAK 522, BAF HELIAT;

USB2. 0 ZRBgERINzK4A-11:
F 4 -11 RK3399 USB2. 074k ik

Trace Impedance 90QQ +10% differential
Max intra-pair skew {4ps

Max trace length on carrier board <6 inchs

Maximum allowed via 6

4.2.6 USB 3.0%t3

USB 3. 07EZEA S (4.2.5 USB2. 0¥it), WAMEEE:

® USB 3. 0 LAEMEA NN T, FrLAZES XSS TXARISS RXZ [HAS 75 B S K AR BE 5

® USB 3. OWMXERTESS TXZE LI M100nFAZii#i A LA (AC coupling capacitors), X FRINE
78 JF ST USBIZE 42 )4
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o, el =

itk

I — - N

Plane cut out under caps

Recommended

—

MNot recommended
4 - 25 USB EZRTXHN & HL A B Bk 2
® SS _TXFISS RX{E 5B AL IR ZE I KT ERGE LR, TRIFELEIEE 5, PARIEE 2R FHBT A S ;
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Mot recommended

Mot recommended

Recommended

K 4-26 USB e ZE 4 ER
® SS TXFISS RX[ZS 7w B ELRIIERTIT, 15N BT : BISS RXES SEiImUSBE M, TSS TX
{55 5EITRK3399.

USBE3.0
Receptacle

Rx lines

Tx lines

O O O
O 0O O
O O O
O O O

RK3389

B 4-27 USB EZkdelayZsR1

-

u
n
=
-l
| B
N =
"
"
"
-l
]

'

-

F1 B

& 4-28 USB iEZidelayZko
[ jﬂfﬂﬁ%IJEEﬁzfiaaET USBfE 5 i IUPCBN Z 4k, HARIEEL S H T2 —/NEL TS EMH, M
], 15238 R 2 o R BH LR AN I S I 5 N AR S G B2 . WIFEPCBR Z 4, 1l = H
2R AN ZH B M AR H s 22 03 % 2 (R AS 7 AR B A 26
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i T R e b S
A e R W S b
b R Y b N S N

b T W W b
b R Y N S

b T TR B IR WS S

b N
NS
Y

/
/S
/

/
/S
’

’
’S
4

’/
/S
’

USB3. 0 ZREgER ank4-12:
£ 4-12 RK3399 USB3. 07E 4k Eisk

Trace Impedance 90QQ +10% differential

Max intra-pair skew {4ps

Ma§ trace length skew between RX and TX data ¢1. 6ns

pairs

Max trace length on carrier board <6inchs

AC coupling capacitors 100nF #+20%, discrete 0201 package preferable
>3 times the width of the trace.

Minimum pair to pair spacing Try to increase Spacing between pairs whenever
it is possible

Tbe minimum spacing between USB and other At least 3 times the width of USB trace.

Signals

Maximum allowed via 4

4,2.7 HDMIZit

HDMI & 2R 15 =
® [HDMI TX{E5HIZE £ AHDMI TXC, AT LAELREESBP7E P9 A U 2H 2 43 6 4R 7 B K AL B
®  ESDE{FEE T HDMI V4 e T B
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4 - 30 HDMI ESDji & %k

® HDMI(E5 W EMMIEELSHH L — MESLTEBISHE, AaE, BINEIE R ZE S REPTHA
HELR TR NANHME R G 52, fEPCBRR 2 A8 201 B b R (O A B A s 229 06 2 TR AN 7
LR 2R

K 4-31 HDMI EZfuHhEEsk
s Y B W2 FOHDMT 2R 45, REA RS EMI n) 75
RK3399HDM {5 5 ] LA EL 32 505 bt tH BIHDM LR e, A 28 b NAZR AT RE ek D 20k L, i L&
& RS PH TR AN IESE s W SR R O B 5 A Te R 8 G 3 2, S UOKs 6 2 A BE AT AR A 42 1 7E 10% PA I,
FEAEAR XS e J2 1) 22 43 06 55 30l 2 HE— AN GNDi FLH T3 5 RIS AR 1) 4 2 5
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HDMIEL KiG 352

3L SHDOMIFE {235 = 0 3Wial 3B

4 - 32 HDMI 72k (A PE R

HDMT 2% % B3R iR 4-13:

% 4 -13 RK3399 HDMIEZEZEsR

Trace Impedance

100Q +10%

Max intra-pair skew {4ps
Max trace length skew between clock and data
. <80ps
pairs
Max trace length on carrier board 9.8 inchs

Minimum pair to pair spacing

>3 times the width of the trace.
Try to increase Spacing between pairs whenever
it is possible

The minimum spacing between HDMI and other
Signals

At least 3 times the width of HDMI trace

Maximum allowed via

4

4,2.8 eDPiif
eDPIEZR BT =

® cDPE SIS H N oh A EAES W, ERNCHICIR B85S, B DAY #7270 0 A il E AR S

YIBL:R

®  cDPEHE IHIE iy H AR A HL A 7R SEUTRK 3399 %0 H iy 5
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® il LR, eDP(E S

4-33 eDP HA HL 2 HOE Bk

“"I ( SEZTE RN B ..i‘
h BRETLCIRE BB

WPCBWRFEL, FFRIEELSH IR —MELTERENSH@m, A

E], BN 2 B 7 LB TR AN LRI 51 NAM M A X AORE MR . WEPCBRJZAE LR, THIERH]

1r
N
i
N
i
N
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

'y F¥ o FrFr 5

PO e 4
i
'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

eDPZR K ELR U158 4-14:

M GBI AR s 7 Xk 2 T AN 7 A Bt E 25 5

P A0 & AR & AR & 4
T FF FF Fy

Fyr FF FF5 FI5

K 4-34 eDP EZREEISR

% 4-14 RK3399 eDPiEZkHisk

Trace Impedance

90QQ =+10% differential

Max intra—-pair skew

{4ps

Max trace length on carrier board

<6inch

Minimum pair to pair spacing

>3 times the width of the trace. Try to increase
Spacing between pairs whenever it is possible

AC coupling capacitors

100nF +20%, discrete 0201 package preferable

The minimum spacing between ED
Signals

P~ and other At least 3 times the width of EDP trace.

Maximum allowed via

4
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4.2.9 DPixit

DP¥ it A S % (4.2.6 USB3. 0i&it), WAMEIEE:

® DPESHISHN B WML, e o i BB ES,  Br LAY 5 22 7 ) 30 R B S K
JGBLLP

° DP@?ELL?M%AE%\?%%;E JTRK3399%4 H1 i

® i RS, DPE S @INPCBNEEL, HIREELSHME —MELTRNSHT, Ty
E, 0N S R S LR BT AN S I 5] NS RS X RS . WNFEPCBR ZE LR, THE = At
LR AR s 22 43 0 2 AN R B Bt Hb A 28 5

DP ZRBgER iR 4-15:
% 4-15 RK3399 DPEZE R

Trace Impedance 90Q =+10% differential
Max intra-pair skew {4ps
Max trace length on carrier board <6inch

>3 times the width of the trace. Try to increase

Minimum pair to pair spacin . . .. .
p p p & Spacing between pairs whenever it is possible

AC coupling capacitors 100nF #20%, discrete 0201 package preferable

The minimum spacing between EDP and other

. At least 3 times the width of EDP trace.
Signals

Maximum allowed via 4

4.2.10 MIPTi& 1

MIPTAEZAE &

® Oyl pitE AT, MIPIE SR UWPCBN L, HIREEASH e —MELTC RN SHE, I
oy, NI o SRR AN E SRR IR 5 NN A (K150 o WIAEPCBR R 2L, R
S I AR Z2 00N AN P Bt 2K

® MIPIfE 5 (E B B L 2RI IE R i, 15 /S B 4T RK3399:r

| |
F AR
FF o o»
W\ S

-
[T 7o
-

[ B 5N
R 4
NN

Vo
T S 5 N S

“-_—»-----
NN

i W ¥, W, &

e Y N % 8

B " S 5. 9

T R O e
W NN

NN -
NNCNNCNNLAA T
SRR AN
NN NN NN AN
B L R N N N Y
AN

NN
SRR NN

-

W

— Y TR N TR N, TR S N N 8

s
L/
’/
s
#

’i

N

NN NN\
MO NN NN Y
=Sy
SN
N 277NN
LY
SRR
A g i Y |

L% S S . N N
o

AN ¥ I [ ¥
= YRR ARRNER N
NN A
| RN LT WX
-

N
. W\

4 - 35 MIPT EZERK

MIPT Z&i%ZE KU1 4-16:
K 4-16 RK3399 MIPIEZRE K

Trace Impedance 100Q +10% differential

112




RackchiD e F

Rev 1.1
Max intra—-pair skew {4ps
Max trace length skew between clock and data (Tos
pairs P
Max trace length <7.2inch

Maximum allowed via

Minimize the number of via in each lane

Minimum pair to pair spacing

>3 times the width of the trace. Try to increase
Spacing between pairs whenever it is possible.

The minimum spacing between Mipi and other

Signals

At least 3 times the width of Mipi trace.

4.2.11 SDIO/SDMMCi%it

SDI0/SDMMCE £k 157 . -
® CLKFELL, JHH AL, DATAE LR A FHIE Y SWAR I
ST, A

FORIEE LIS B T A MESE N

K 4-36 SDIO/SDMMC LK
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sS0100_Do

WE==—r s

® T A OISO RMF A L LPCBIE AP, HrSDR I 7 A S M AZ A /N T
IOpF;

B 3.0V operation: 50 MHz with 40pF
B 1.8V operation: 208 MHz with 21pF

4 - 37 SDMMC i %% HE 25 BR

3. Card capacitance range is defined as follows:

Capacitance Min | Max | Units | Notes
Ccaro (Coie + Crka) 5 10 pF -
Table 6-10 : Card Capacitance Range

K 4-38 SDRAOEHAE

SDIO/SDMMC £&it% R nz84-17:
% 4 - 17 RK3399 SDI0/SDMMCHE £k Eisk

Trace Impedance 50Q +10% single ended

Max skew between data signal and clock <20ps

Max trace length <3.93 inchs

The minimum spacing of SDIO Signals At least 2 times the width of SDIO trace.

4.2.12 MACIZ It

® PHY#REEITRK3399, EMIZKIH £k, BPRGMITAEZRERFTEMIR R BEF, 40/ T 15cm.
o NEHEHHESIEPHYNE, SCEEM.
B MAC RXCLKAAZif b AL FE
B[ E AR AE S TR PR R R 3WAT 2R i U
B RXD[0:3], RXCLK, RXDViELR ELLEK AL B, B ZE/NT100mi 1, ELERER, BEKEE/N
F15CM.
B EHERNSEN, ML EESREERFAITAL.
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PHY_RXDO R126 22R RD402  MAC_RXDO
PHY_RXD1 R127 22R R0402  MAC_RXD1
PHY_RXD2 R128 22R R0402  MAC_RXD2
PHY_RXD3 R129 22R R0402 MAC_RXD3
PHY_RXCLK R130 22R R0402 MAC_RXCLK
C70 PHY_RXDV R131 22R R0402 MAC_RXDV

Close to PHY
B 4 -39 MAC RXH:HXUTHED HBH

® N IEHIBLILHD 1 BH EEEUTRK3399TH & «

B OYCGEEEMI, PHY TXCLKDAZREL kb HE
B A5 R R A WA £

S - RE
W TXD[0:3], TXCLK, TXENAEZLZAFKALTE, A ZE/N T 100mi 1, ELZREH,
F15CM;
= &b 2 140 4
B EHEBNSHH, AENLERESLRER T
F24 MAC_TXD2 1 2 R26  22R 5% RO402
GPIO3_AO/MAG_TXD2/SPI4_RXD_d SHPHY_TXD2
GPIO3_ATMAC_TXD3/SPI_TXD_d | pag——Ao-TXD3 ! 2 Rof 22R 8% RO402  (lpiy TxD3
GPIO3_A2/MAC_RXD2/SPI4_CLK_U [ o5 imxg_;;gg
GPIO3_A3/MAC_RXD3/SPI4_CSn0_u | Do WaAG Txoo " MAC- i 2 Rib ok 5% Roasa
GPIO3_A4/MAG_TXDO/SPIJ_RXD_d 59PHY_TXDO
GPID3_ASIMAC_TXD1/SPI_TXD_d | gg—TAC-TXDT ! 2 RS] 22R 5% RO402 Copy rxpi
GPIO3_A6/MAC_RXDO/SPIO_CLK_u [Fo7 > MAC_RXDO
GPIO3_AIMAC_RXD1/SPI0_GSn0_u [~ — SIMAC_RXD1
GPIO3_BUMAC_MDC/SPI_CSn1_u a7 SSMAC_MDC
GPIG3_B1/MAC RXDV d SSMACZRXDV

GPIO3_B2MAC_RXER/I2C5_SDA_U gog o
GPIO3_B3/MAC_CLK/I2C5_SCL_u S§§ TIAG TXEN [ 7 Rz | 2R 5.),1 Roas” 2 R29 20R 5% RO40D miac_GLk
GPIO3_BA/IMAC_TXEN/UARTT_RX_U (26 SSPHY_TXEN c109
GPIO3_B5/MAC_MDIO/UART1_TX_u [F25 2 MAC_NDI | one
GPI03_B6/MAC_RXCLK/UART3_RX_U |27 SOMACRXCLK Y
)3_B7/MAC_CRS/CIF_CLKOUTB/UART3_TX_u >)PHY_RST T
~

'l03_CO/MAC_COL/UART3_CTSn/SPDIF_TX_u

D27
[ E26  WAC_TXCLK-SPOIF_TX ges

22R R0402 SOPHY_TXCLK

GPIO3_C1/MAC_TXCLK/UART3_RTSn_u

4 - 40 MAC TXH:HEPCHED HRH

® FNEPFHIRIO2EFITPHY N E, FAMAHE, ELEREMN, EFEBNSHm,

MAC_CLK

R101 NC RO0402 PHY_XTAL1

R102

22R R0O4 PHY_CLKOUT125

4 - 41 MAC CLK%y 37 HBH

BEKEEEN

® IR MACHH PR BR FL Y 2= 40 He 2 R AT RE SEIFRK3399:8 F P INI E  (C18015E#PIN J23, C1802

SEILPIN J22), X G AR PR S B2 B 7ERK 339985

IR FEIAL

J22

APIO1_VDDPST —VGC_1VE

J23

APIOt_VDD ——VCCAV3_SYS

VCC3V3_8YS VCC_1ve

a 7
C1801 1802
100nF 100nF
C0201 0201
xR | xeR

I‘l ov

K 4-42 MAC *%ﬁ%ﬁﬁﬁ%&%%ﬁﬁ@
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4.3 RF{5%5 PCB #iHEX
4.3.1 WIFI/BT#it

WIFTFZHIE I SDI05RK3399:65 Fril i, BTARZLiEEUART. PCM$E H 5 RK3399:05 F il i

e AT R, T TERWIFT/BTARZHE B5DDR. HDMI. USB&S HoAth i 5 8 43 S FE e A1) i A Bf
PRESEIRAUBCE, BRI B, SINTH AR 7 X AR I H A S 5 B 2k

RK33993C #£SD103. 0, f i SCHRF208MHz I B 4%,  [KESDIOfE 5 7EPCB layout b E =Bt T4, fREF
—HE . I E4-43 T e O A A SDIOAT £,  PCBAT LR BARFF 2 2 () 72 35V AR R R4 7] —
AEIRD, R — e RS HANE 5 T, SR — B HAMZ A ONDRS B . CLKEL LR, FHMtth db 3 ;
DATAE £k 7] B 38 <7 SWAL I 5

N58949943

K 4 -43 WIFI SDIOEZ
BT5RK3399:%: /2 B UART interface (up to 4Mbps) i#ifl, UARTHIPCBlayoutth REMHIFSHEZM
SEREME,
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i

§ =

e u_Dm
Dﬂ]ﬂﬂ

o
=
=
o
=
o
o
Tl
[y
&

10095E09ML

BHEpER

K 4-44 BT UARTEZE
12S/PCMTEPCBAT 2k _LAHAR I 225 2 BARFEE R AT Z B R e A — A1, 84—t i a2 HoAth 5
ST, B5FE—ZER AR A GNDRE S .
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= 8

= Uon0nn BeEE

O00EH 6 5

AW

K 4 -45 BT PCME4k
WIRSZ2X2 MIMORZRE2 1, PRI Z R T7 1R T EE RN RENME, WA RENIAE T
PR B R T, S ESCE DOk S BT
TEHLIANT REZZARFFS00hmPHHTL:, N T FRAKTHRAFRAK L 45d, ANT RFZAHALNZ427, WRFEAGTE
62, RFZRIE T EB520NDI2%, SHEFEIEMIHbTE T, HERFFSHEZ M8 (RFFFR—NS%F
M), ANREESER I L HADE T 28, BT, RPEETE IR AT . 446 m el s 54
JEANT RFZE.
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£/ 7T a0ggn PRt
¢ |2 EEREEE

4 - 46 FRZHRFEZR

4.3.2 REHK
e 43.2.1 R
TR M5 R BIRIE, 1E ARG RSN AT S e — R 2k, HME R A RGBT
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REICEE . AREAF BE F - G RIS R 1 R 2y, P BE R AR ) S SR b kR T %) .
1M, RENHA . ZIBAN L REESEBAR R NPCBBC U AR IR o

® 4.3.2.2 BFRER

B T3 38 5 R, AR B % 1 ASE ALK T TR R . RERAR A EL AL Y L AL B RN S,
R SEPR ML AN TR, P F BA T DA SRR (R 2k
B On Boardt#lal: RATPCBIMZ] — Y, TERERZIR, MRARHA, NAHT . WIFTELAISERL,
B SHTIERE S MU PR . &)@ . PCB, PERERAIE T, & H T KA R AR A UG s 4 ;

B IPXHMER: 8 HPCBELFPC+Cablefl 4l 4,

PEREIRTS, BAIE S, IR TOTT, &imid 4

B External SMER: BRERIRRLL, wERE, MOLME, A, AT Z0mBe%, Joai%s RENC.

® 4.3.2.3 RKEHARRLHMFEH
MR, RKETT 7 VU0 B RUAR 3k e 28 23 W ANT1227SD, ANT1227SS, ANT2885S, ANT4411D (W F

B & 6 R R B AR 2.

Horpr, =RRKIE AR R &V RIETE G, EAE202 AN ITH H

FRIEW A . ROEHRRL RIFAITEREAT Z G I, BEAE SEPRPCB 2% AR5 it R PR Id

PALTEE, BRI B T TARRGE.

d
O

TOP

ANT1270SD
S-Single Band
D-Dual Face

| Design Under Test (UT)
ANT1270SS

S-Single Band
S-Single Face

Y S-Single Band

ANT2885S

ANT4411D
D-Dual Band

B 4 - 47 RKGHE AR R 28

Layout T 2T A4 fT ik K263 25 5 NPCB, #R¥E (Design Guidelines) WJ43%1K Lk uifa[7EPCBH
AT EEAT R . B, BV R IIPCB R 45 K28 TR BAFAS R MR, DML B IF IS EE 2

GILERar =L

® 4.3.2.4 Hilin

ANT127050 PCE Antenna Design Guidelines V1.0
ANMNT12705S PCBE Antenna Design Guidelines V1.0
AMT28855 PCE Antenna Design Guidelines V1.0
ANT4411D PCB Antenna Design Guidelines V1.0

* 4 -18 BT/WIFT K& Ha#r

4 - 48 RKi#H B Kk Zdesign guidelines

I8 AR BT/IEEE 802. 11 b/g/n IEEE 802.11 a/b/g/n/ac
. 2.4 to 2.49 GHz,

AR ] 2.4 to 2.49 GHz = 15 to 585 Cll
T NI 3-4dBi 5-6dBi
RERF 10%5. 0%1. 0-1. 6 (mm) 40%9%1. 0-1.6 (mm)
HHERN 12:7. 0 (mm) 44%11 (mm)
REHHE 50-60% 50-70%

VSWR 2:1
& N\ FHPT 50 Ohms

= -40° to +75° C

WE 0 to 95%, N4k &

XHFMIMORZRIME T, B 1 75 Bl 2 AR 2 4k, JEH S B (e b & AN EE 2N K2 2 R 1)
FEESE (S21<-10 dB), iXs& i/ NUAMIMOR L Beit HIME & .

AAN, BH—AECCHRFR, TEWIFTHIE U R S1IAIS2 15 BR, — M4 b f.

B, DAL
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EEIR A TR R R LA A R .
4.4 HIRfES PCB WIHEI
4.4.1 RK3399 Power

® 4.4.1.1GND
Bk

K 4 -49 *J)#Tﬁ% E’JiL?E
£F—/NGND PADZEXS W4T —ANGNDIL AL, i+ K.

Q) O © v Qe

_E 2 BA E MG R
®eO®e D0 @O
| ceeee®eVe®
IR @0 O 9 GWee 9
e (v  OHF YN ewn ®
z JiE Gre) GIED GHEIR © @
QIEHD) (=«E @ QIEED © @e

Ui Gre) B YRe @ QI

4 =50 & R J7GNDit L

O
L)
O
W
@
[ ]
o

D@80 ome 08

® 4.4.1.2 SOCFH
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VDD CPUB, VDD CPUL, VDD GPU, VDD LOG, VDD CENTER, 3% %%k H i FEL I o S 4 B s 2 Al A 7 =078
FSHIET, ﬁF*ﬁHE’aﬁﬁ BEMCE AN AR TR T — M FLEE B R E

K 4-51 &R
SOC T J7 fe <K F AU MG A 45 4, B4 RS TLAN0201f 25 A8 e A th BB m e IR R B . b T R BER
BRI T, BEAERATRESELT O F b 5 i 8 R gY, R AR EER AR 2 L (B
HL 22 FRIGNDIE FL) -

® 4.4.1.3 DDR DRAMFJ5

VCC_DDRg 47 B¢ 2 HL G ZIDRAM T, SXAFEDRAMY 2548 HL 28 LU BT T, AN DR D H AL B ) A
Wi B 5 E 2k o

B 4-52 DDR |5 5% 5 5

® 4.4.1.4 /EJRfLH
O % B B TR AL I B /IMARR (0201) MR (I FED.
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K 4-53 HIFEEHHEANE

4.4.2 PMIC
® EPAD | E4T /25 (3 JLIEE 4T 4400, 840, Sms5#540. 550 Smnzk6%6 0. 440, 2mnfiid 7L

® DC-DCH AHiH . VCCHI N Hi 25 ZL5EITRK808 - DEI’Jiﬁu)\lﬂﬁ, W A SR R, ORI N AR
(1) 1E 33 A& T i AR L 0 22 (A FLA BE PR L R HIMIRESR, A RE SRR R AR IO LR SCR . 52
25 F () it FL2 5 R A
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2VCC_ V8 11 2:vcC DOR

IN59020809

INBAG20850

B I T
SEQpAGUREY R
-~ 1IN59020856 - -

1
5020850

. VOO SYS
—r
- VCC_SYS

K& 4 -56 RTCH}h L2k
®  FHARAAN R 2 8] ) BE 2 K T 2mm, o7 A HEG (5 | 72 RK8 18-3 ) boost 5 Chare g HLEL) .
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INB334153

1VCC_SYS_N

K 4 - 57 DC-DCH &6 BE
® DO % N AR ¥ 5 21 7 R FE A aE M kL sk T LA T %%&%ﬁﬁ%ﬁ%i@mco

MGhD
[GHD LY
20GND
TIHIY
OGHD
20GND
]
MIGHD 1
2D6ND 0B
OGHD

GO

D

[GHD

OGHD

1

QDGND HES020881

4 - 58 LDOEZ;
®  RK818-3[1) 10mR F AL KAF: L BE JECAE ST FE b A 20 |- SNSN/SNSPE 44 A 22 73 ;U e 2, ToRHATEK .
FE BRI, RSNSNAZ XS 10mR HLFH 1 F7 iR, it LASNSNIZE 42 [YI0R FE BHAS g B e 11 3L
‘BIGND_|, 75480k 10mR E FH I s P2 Can R EIIKEEP OUT).
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H
: -
'

! g
|

' N

| 12

' M

T =t !
| _Close to_ BAT.!

. Bl

@ 4 -59 RK818-3 Eﬁﬁﬁ-%ﬁﬂfﬁlﬁ

®  VBAT+, VCC_SYSHEZL LA Kt # /2 FIRKS18-3 1 75 5 e A3 3-bAMI Rt FLyiiAe /1, FF HABER KKK F%,
AT MO IR AL, B AR YR FLALR B K AR 2 . B E4-614 11023008378 2 H
e BFARRKS 18-3 4 & PowerPathIFHYT, AR LLLE I B i M B FHPTEE /N, 7840 R HE Lt i 1 R

4 -60 VBATH#:Z i 7L

VCC_SYS Q23008 VCC_BAT+
= RQ3E120AT -
HSMT8_3R30X3R30X0RS0

Bunts
21y IH

g R23057
VBUS_TYPEC o 23054 2 i
(1]
5% “ R0402
RO402 | Q23009 ) 12 1 _veesvo TYPECO_EN
R23059 <, SOT_23,
100K
5%
R0402

1 1

K 4-61 VBATER{ZHF T

4.4.3 DC-DC

RK3399 Big CPU/GPU KIEAE FHEIRTE4. AL A, N TR AT REFRRBIRK3399 Fr IS0, 1573 = N i
R BRI AT R Z AT L, RS SR 20, 2mmfRFLEEFT 15-207 (5] HoL 22 P 7 i b, 2 T, 7 S R o7
I fL, 1X— SRR 2R, AT R HEEFIDC-DCHY 5 ASYR837/SYR838, K HIWLCSPE} 2 H.its
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4.4.4 THEHE
® 4.4.4.1 RK818-378HL

Ja PR PPROE RS

T R IERD .

RK818-3 (78 MLk /200 F &, RKS18-33¢ Hr & mbV/3ARI 78 LI, Layoutf Vs B4k o & Hid fL3

RESET_LL( 12C_SDA_PMIC 21 soa ] ¥ pscazkour 2 4 Aocaied 1 £ 4D W Lo ),
y 12C_SCL_PMIC 5 1 se B C0402
3038 1 20K 5% RO402 - - 34 L ON ahways on CLK32KOUT 3 R23039 1 1 % 2 RO402 CC_1VE
3090 2 D0nF_ 6.3V X6R| Ckaakonts |22 Rz3040 1 2 RO40Z__Cyccive sa

VEESVO_HDMI

CO402
2 1 3
3085 .”_ g;:inz 10V X5R 2 HDMI_

S0m,

1_AZ5825-01F

230012 VBUS_TYPEC g

USB/OTG_0.84 1|
e

3100 2 |_ 1 _23F 10V X5R
10

5
_||_1 10uF 10V X5R C0BO3

VCCEVO_SYS

MIDU

CHARGE_GND&

CHARGE_SWE_2

TC_CLKO_SOC
TC_CLKO_WIFI

VCC_SYS
C23009 1 2 Z0uF 10V XSR
e 1 ‘—|cosas I

¥ ¥

PowPath_VSYS2

c23102 1

3103 2 1_10uF 10V X5R COBO3 9 8 [ oos
3104 2 1 22uF 10V X5R COBOST T 7 | BOOST_1
| BOOST 2 B0OST
VCC_SYS L23011 5 ) S5V/ZR
3108 2 || 1 22uF 0 1.0uH BOOST_SWS
éusu,és IND_104020, 4 | 8o0sT_cNDs
| fg BOOT1_U
3100 2 || 1 100nF X5RE.3V  PMIC_PWRON 31 | BooTo_U QFNTXT V1.0
[T co40z PWRON
SW23002QFNE8_TRO0XTRO0X0RE0_T
POWER
SW2_Ts 041
1 1 &
3 )
3 e

I
/< | SCS751V-40
W /

‘\\ W1 s00_323

el

BAT_1

BAT_TS1
EXT_TS2
SNSP

SNSN

Close to RK818

” 2 2o 10V XER ||
VCC_BAT+

QO c23105 1 || 2 10uF _10v XSR ||,
| B! |

K 4-63 RK818-3 75 HLEE/E

® 4.4 4.2 RK808-DFEHL

* BAT230
Li_a.7v

v
5
A%l

vee_svs
<)

RK808-DI¥I HLiE 7 SR HIBQ25T00 8 B, SCRF 2T IS L, JFli A s RS 2], RELESVIA Y
THOLTONT. AV e, e e RN Fo R W] DU 12V, JFSCHF A SO, 3 AR HE I TYPE-C

PDEZ[,
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4 - 64 RK808-D #HLJT %

BQ257007E Layout 5 VERL, 5 7 ACN/ACP. SRP/SRN X FL I R ALk, 00 AFHAE 25 70 30 I 42 3 4%

F 1170, O1RMRAFHLFH |, JCRHBEE SR, (R SE i & I FEBHAR AL, SXRE A e = H BH SRR
PRI THRNMOSE T I, nT LU 241 3 FLOR$E mDC-DCIR 40K

roaro s e

9
DhASTFIES 7 HEXBART

SaeR |
{Toaoard

006U Joord
004

<
drOr 4
O £C0rd
erord Cjocord
coard L0011

S1ord rrarq mlmeoard
0017

BJ0J% 5100

& 4-65 RKS08-D 7ot

4.4.5 O RAGAME

1 T-DC-DCTELayouth) i 4> BIRK3399:85 A4 — i FE B, 387 2 DC-DC R FB U KA oy )& = 585 s
PLAMEPCB_E IRZR BRI FE, — M FEIR K T AR R & R I Rh 732, Woes B A J L% =8 2 H Y
VDD_GPU, VDD_CPU B, VDD_CPU L, VDD _CENTERZ%,

W E4-66, K4-67: VEB2EFHIFVDD CPU_LELMRK3399:6 N 77 51 [BIK, SRAEREZ T .
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DC-DC

Vib

Vout|

VCC14

DCDC2
VCC2 Buck2
SW6  op

SW2 5 7y-1.5v

VCC3V3_SYS
VDD_CPU_'—,||| Cc21271 || 2 22uF o 23
o [ C0805 |[X5R 10V 1 24
L21006 1uH 6.8A 25
_| c21025_| C21026 AN 26
22uF 22uF IND 323015 | 27
- —C0805 ——C0805 28
ol X8R | X5R 1 2vDD_CPU_[29
otov o ] 1ov R21016™ 100R
= — R0402 5% 47
K 4-66 PMIC 1T
L - Power Coupper
T 100R

] 4 6T PUICK L

socC

129



Rackchip =i F

Rev 1.1

5 TN
5.1 BHELR

£ XRK3399 EHS-FCBGA-818[ &%, FLTFEVBIYSEM PCBHI JEDECHH M [FIPCBSR F A PR T4y (Finite
Element Modeling , FEM), mJ A5 H#EHAIG B E . 12453 T JEDEC JESDS1-2fniEZS HH, NN IR
G TE AR A BE 5 JEDEC JESDS1-24REAN ], 75 AR N 5145 27

A VE

HMH AR FEPCBIR AN F AT FHIZH M, RO/ ERBRATEE i K J2IE S IR K

5.1.1 ZRM=E

POHATEEE RN, v WEVBHIPCBIE 45 1) L JEDEC ) #5 BH 28 $i 45 S 58 4«

% 5-1 RK3399 #SHAT EAR 45

Package
B;4(°C B,g("C & ,-("C
(EHS-FCBGA) Power (W) 14 CC/W) 1s(°C/W) 1c(CC/W)
JEDEC PCB 6. 25 11.9 7.5 0. 38
Customer PCB 6. 25 9.8 5.3 0. 38

5.1.2 PCBHR

FBH AT E H IPCBES fy i S 2%
F 5 -2 RK3399 17 FLAIPCBLE #4

PCB Dimension (L x W) 101.6 x 114.3 mm

JEDEC PCB PCB Thickness 1. 6mm
Number of Cu Layer 8-layers
L1/L6-0. 045mm, L2 L5-0.035mm
PCB Dimension (L x W) 130 x 115mm
Customer PCB PCB Thickness 1. 6mm
8—layers

Number of Cu Layer L1/16-0. 030mm, L2 L5-0.017mm

5.1.3 RiEMERE
A EE I T AR T -

® T;: The maximum junction temperature;

Ta: The ambient or environment temperature;

Tc: The maximum compound surface temperature;

Ts: The maximum surface temperature of PCB bottom;

[
[ J
[ J
® P: Total input power
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The thermal parameter can be define as following
1. Juncrion ro ambient thermal resistance, 6;4, defined as:

;-7
QJA:% ; (1)

Iy

Thermal Dissipation of EHS-FCBGA

Kl 5-1 6 JAIE X

2. Junction to case thermal resistance, 8, defined as:

I;-T
Orc= JP < ; (2)

Attach a block with constant

temperature onto package.

K 5-20 JCHIE X

3. Junction to board thermal resistance, 6z, defined as:

I;-T
O = JP . (3)

Attach a block with constant

temperature

K 5-3 0 JBRIEX

5.2 HHKERTE

RK33993F FH R /IMEZEM, O I Th 24 ik 56, 5W, B I BT RK3399M = i M RE R B . ARG Fa
EME. P e E
5.2.1 #HEEIFH=FELHTR

RPN, ARTAAAER I ZE R TT, Bl R AERE AL, AEma e i o & R A, 25
FHmEMFEDYIE. MERESERERT P S d R GREEARN E /2R ) MIERSER (i
FE BB (8] AR AT AR AR ) o R AR 5 WA i = Fpor =
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® 5.2.1.1 PfE8 (Conduction)

YIRS Z ISR AEARRL RS, REE T, AT M R TS5 ROWURE T 1 iz sl 7 AL IR
3o . MR ISR R % S BRI & (32 30

® 5.2.1.2 XtfEH (Convection)

FEAR CHFRBARA D il R o IR R e AL TR B B AL BRI B R o Wi 373 sie
PR E BRI B SRR a7y (AR RS IR ZESE) B THiEsh: 58 i ikl
JE 53 AT AN 5Y 5 1 8 FE AN ST 7 AR DA R T iia 3l

® 5.2.1.3 iFHHE#H (Radiation)
YyiRE R R S RER T, AT EMRAELA .

5.2.2 RAW NHIHHT K

L BT 8 FhE (Active Cooling) FIEEBEH (Passive Cooling) FHFH T .

FBhE# (Passive Cooling): i fif BhAMES I £ i il P H A B A Rt B fvE e 7, A XURs &
HAR SRR G, BN, B gl T s TR, ok —BRAERRE BRI L,
PC I,

BB E# (Active Cooling): MEANEUINELEL IR, M 2Bk B A MCPUIZR AR, TNt LAl
X MBI KRS, B BENA EahE e, (R KMEARIBRIEO T, FA ERTPEREGX
AN A, AR AR, bR, EREfEE, TARETR.

5.2.3 Wit SH

RK339911) 7= i 1, RK3399:8: b & K i i KIN#R 1, I B HER LS Ao E X 4. BRRK3399
Gh, He FERGEA . PMIC, F8HELICKFT A FEE, R TIC K FT A FELIE . A oy I 1 oK 25 ARG 2440
BTk, NEHRE .

FANK T B EEL (WDCH A7 HICEL, M FIPMULIHBEIEEZ) WX BYLR G R, HIE
ELRN R, 5.

TG 2 PRI RRFRZR), a4 @iiTablet/ 5, layoutiHigy: & £ B — & B B
JG G AR R 5, I BSRF DA K GPSZF B 5

® 5.2.3.1 PCBE#

AI LA RE N =y 2R s

B ROR R PAD T i AL

W 7R TG S I R 5

B NS ET R (i Loz R AR,

® 5.2.3.2 G5

LR AT LR 8RR, RIINEGA R 1975 1% ARGE R IR ST Rk 1k, CPUBE TR Iy, ey
LAy o, AT IE DT TR B0 B GA, — E E  KARTE HCRT

H R HGRT IREHEAT -

B OREME RN mEE. Wee. miae. SRR, AS. 90K0R. RS

B ORFELZ RN BHELE, HELE, IMEaIZ, UIHLIZ%,

BRI S IAERERAFIRT,  H AT 2 B R — BRI AR & 6 IR ELF, (Er
FRELSE, AURIORE, AREEIRMA, Hik—BeRAmaEME, MR, EEk, HIAMERELL
MR ZMR L HTARRAH EHEREE RS MR . e T TR 2% LN @il

B FRRHON T R A A b2 SR EC T T R AR S I EE D 25 -30 %, HiAt Oy

R S AR GBI G B IR SR B P o 1 ELI 70 % -80%,  FLAh O RR K H AR &2 i)

So PRSI RECAA AEE . e FRE0R, RN, IRE R

B BB, BREN AR A G ERECR T EACR B 3~8% iy, XREPIVEE

PR I RCR L B TR
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B SRR AR VKR B R A A A AL B, L H R IR m R R R i bERE. R
SRV HV T I HE = 10— 15%, 7EIERGAEN T AT 3 3%,  H UK ERE nl it <500 —800V.

B AT KX RS A o H AR B ZE BA e i 2R, B BAEA R EGA AR
AN A R BEAA -

5.2.4 B#HHRSHE
UAd AR R B, B 0 R EI5-1 s

THERMAL RESISTANCE
— Ta: AMBIENT TEMPERATURE

[ Osa. HEATSINK
HEATSIMK
TIM 1 @ESV TIM

TC: cASE TEMPERATURE

$ QJ& JUMCTION TO CASE

DEVICE
FCB
T} suncTION TEMPERATURE
Kl 5 -4 HGA AR
AL
R= 1/hA
TR

A: B THIAR
h: BARE (SEA IR, B, %E, 2%, WEESHHEIO
B UL E AT AS B TOAEOR,  ABHBR/DN, IS H DL 50508 -
2mmE RSB, R CPFEK) 5#EE CC/WD) BIX R MTF
® 500 cm’ XfM2.0°C/W;
® 250 cm’ XfM2.9°C/W;
® 100 cm’ X4, 0°C/W;
® 50 cm® X[Ri5.2°C/W;
® 25 cm’® X[Ri6. 5°C/W;
NSWE
Q=Tj-Ta/ (B satB® cs*+O jc)
R HE A A2 v HEF HE v BT R B IR A BE TR A 5X03:
0 sa=(Tj-Ta)/Q-(B cs*+B jc)
AT
Tj: O fem TAESS IR (125°C)
Ta: P TAEfR & TAEMREERE (55°C)
Q: RK3399:%: FIh#E (6. 5W)
0 sa: BT IRH (FREEEIAEE XGE)
0 cs: SPIAFATIM CEIKD FIFBE (0. 11°C/W, K =2W/mC 100um EEEEHLT)
0 je: S FEZEIMBH (8ZJEDEC PCBARO. 38°C/W)
DL A3 BB PO ELSR, T EERHR A AR BE R, mT A B 75 B A B R IR T AR .
Wihn: 7E55°C I ESEE T, P2 T 15°C, RK3399:: F & FAGH J90. 11°C /Wi S8k, F4
TE A R, AR 3A
0 sa =(125-55-15) / 6.5-(0. 38+0.11)=7.8(°"C/W)
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B 7R EEREACGAMIR2E om’ AL MIBGHR A Be i 2 251

VATREN
A T

LA LA RIRE F RIS, SEIR g I PRI (E B, R HI 5 e F 5 I I, 2RI ZE57
AT IRV TIPS TR LA TRAZESE g BB DI R -

5.3 T IERREHITT

5.3.1 (RFEHEHIKE

FLinux AT, X —ERIEHELZlinux Generic Thermal Sysfs Drivers, ‘7] LUEAS K SIS
i RS RE, HATE A A DT =Fh 5.
® Power allocator: 5| APID CHLBI-Fr—ksr) #50], MRIELATIRE, %A Sy fidpower,
FH¥power i A, MTT IR B AR H5 5 FE PR A2 i s R
® Step wise : RIEHUHTRE, BHIRHIDZE;
® Userspace: R#IFIE.
RK3399:45 v WA T-sensor fr il v WiLE, BRI Power allocatorfsimg, TARRIESS LT LM
s
® YR RIS W e iR A
B RSB LT, R
B REBER TR, A
® YRR BRI E MR A
B RSB LT, SRR
B REERA TR, HR AN,
o YNURF R SN, WELREREMELLT, CPUSR AT Z thermal #5H], CPUSIRA i R S 61%K
WA 5
® E[RSE O KIFE (LA R) BiLo5 N F & R BE i, 4deadlocksf HoAth 5 2 &
BAAT, SFECSHEILI008E, Wikt h NilEotp outSPMICEH B L. BARIT REhEIEZ
H/NAI3.2.5. 1.

A Vi

L A AL RACEII AT I 1 SRR AN 38 0 e BT . BFLBSRAE— il Js 4045 i 1
1Y, HE20ms RIE— Kt T FIRAUAE

5.3.2 BEBHEE

RK3399 SDKHAJ PAEF X /IMZAS3 . KAZAT2HIGPUr IR LRI R HE, BAKEL B 152 %3 A (Rockchip
thermal JF&RIEE).
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6 ESD/EMIBi# it

6.1 MR

AR T XS TRK33997™ b L T FIESD/EMT B4 it 45 Y 7, # B e 7 SE4f ( ™ wh IO PLad ie . BUHE
BT

6.2 ARiEMRE

AR ARTE RN T -
® Flectro—Static discharge (ESD): #HIBRHN;
® CF[lectromagnetic Interference (EMI): HLEATHE, QLS THIAGFES THHE 5

6.3 ESD Bt

® (RIEGHMIBIEBLTE: i CURIIREEAT50 53 75 100 B HUESDAS 4

®  {EPCBAf Jmy Il i BURSR AR, BRI

® iR R EKERK3399:85 v S A% O d AR AEPCBH 1], AN BEJHCHH 8] 75 PRAIEBF i =8 25 iz 28 2 2MM 2L
REEES,  HEORAIET S e T SRR

®  NiZAZ DR I AF SR KA JPCB, & ANMBURES 73 A B, 0EEE G 7 A RS 23 f U R R
=5

® BUREGHRMSAESDEAE, —MERIEEVREL, BEVESDA 4R A 12 1 Ab Bl FRE AL 5

® JU{AR R B ARl BLEE fR A — e B

® PCBR[H— & A RUFHICNDBIEE, S Hetdifi7E R 2 A LA B FICNDIERL Rl B, o A3 0 BF i 28 () B
HIRREHAIE, FFERFRCEE A 2T L . BB — i, BRSBTS e R
JEANEGES, WANE H IORTE ) 3R J2 8 5 () 42 s

® RIEWUAELHZF HAL;

® VLN B TS T PR TR PR R

® RN, DUEhnsmER RO, B T I I S R it 5

6.4 EMI 597

® T =EER: T, MEEEMLFURE S RO REAIRBURBEE, ATCAACEEEM g X A8
TR IEIENT 7o MAEREML 8, S (077 2 T bR TR, TEBRAS T IRt AR ik D
o JE T BN TR R 2R RN 5

® PCBLETHRVE—MARAME S 4Tl e, ArDUEI pest. e, Py, BHBUEH], OB SR (ki)
LTTERNN o BRI E S E A B, B R IR R R R A K TR

® HINEMIM RN BRlic R, L IUERAS, RFH, HZE, K, BIRk, SUBEERC/HIER, WAL,
JRAT S 15

® RV ARG IRE M IR RS NPT (AR B A S T ER A = B BT, BbnsSDIO, RBG, CIF
), MR A IENGRS 5 7E GRSy NPT (s s 0D, Wk
JEPEJE Y BT B ONZR B . (SRR SR E IS AN e (5 5 P ST Va2 408 0 — A
FLABE R SR AN I EMT 5

® PCB_L SRttt s R irEetth, ASSATTRE S 5] e it 22 o3 B Wit i T iR T R 2R RS, TR A8 1 BF
Wi 7 74 A A D AR b v 5

®  RK3399EAMIFE /AT FH o AT L BE 75 AR AH DG 40 65 5 R 2 AR ILRK3399

JR AR
®  EMIFRESDXTLAYOUT B SRA i BE— 3, RUVRESDRULAYOUTHE SR, K EB/0idE F T EMIBG 4. 4R
TN T AR SR 5

BRI S B,

B ESREMIFER R TS, RIEEME SRR, USRI 2205 5 R LRI B,
Tk G B AL RS | ASEM T i) B LA A

B PR A SR I T, ROR AR S TUE S NI . BB R AT
YUl 5 NSE MRl & B HARE 5 285
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T BEILZ
7.1 MR

RK3399:85 HAROHSFE A IIE = i, BI¥ & Lead—freers o AZHITE T % P i ££ FIRK3399:85 H SMTH 5%
AN ] B B (A B, EEAER S LE A FIRK3399:0 F BR[0T 2545 FEE LM T EMRS

TZME.

7.2 RiEfERE
KT A R T

® Leadfree: 4T Z;

® Pbfree: LHILZ, FrA#ME (FM. FrAIC, HFHBRES) ¥WRTEHE, HEMRTEHHEN

AiJCHY 1

® Reflow profile: [AIViME;
® Restriction of Hazardous Substances (ROHS): =T PR Hi7E 17 HL 85 025 H i P 3 g &= gie 7y

INE=REa

® Surface Mount Technology (SMT): FEMHIMEIRH A,
® SnPb: YRS LZE, BEHAEHSEENEEE LHBARAFHICHRAERZ L Z:

7.3 BEIWRBEER
7.3.1 BERISEXR

Solder &4:5flux LE A90%: 10%; AFIELA: 50%: 50%, BRI AE2710°C, [FHATNE T
[ 35, (o] A A 37 4N B A8 4 st ) i 55 o
IR BT 8 75 Bl P, T LHiRE3~ 58 el Ui #3080, BidkE 2 B AR EFIR .

7.3.2 SMTHiZR

HTRK3399:85 F 3% MR B, @238 FHPb-Free T. 2. T B[Rl 4E #h ;4 A JEDEC J-STD-020D T. 2
BURMEAAAE, 2 ity s AR S SEBR A P15 b A T

Time {Tsmin to Tsmax} {t5]

60-120 seconds

Profile Feature Sn-Pb Eutectic Assembly Pb-Free Assembly
Preheat & Soak
Temperature min (T.,q.) 100 °C 150 °C
Temperature max (T....) 150 °C 200 *C

60-120 seconds

Average ramp-up rate
(Temax 10 T}

3 “Clsecond max.

3 "C/second max.

Liguidous termperature (T, )
Time at liquidous (t_)

183 °C
60-150 seconds

217 °C
60-150 seconds

Peak package body temperature (T_)*

See classification temp in Table 4.1

See classification temp in Table 4.2

Time {tp)“ within 5 *C of the specified
classification temperature (T.)

20" seconds

30™ seconds

Average ramp-down rate (T, to T,

:mu:(}

6 “Cfsecond max.

6 “C/second max.

Time 25 °C to peak temperature

6 minutes max.

8 minutes max.

* Tolerance for peak profile temperature (T, P] is defined as a supplier minimum and a user maximum.
** Tolerance for time al peak profile temperature (1) is defined as a supplier minimum and a user maximum.

71 [l 2o

Package Volume mm? Volume mm? Volume mm?
Thickness <350 350 - 2000 =2000
<1.6 mm 260 °C 260 °C 260 °C
1.6 mm - 2.5 mm 260 °C 250 °C 245 °C
=2.5 mm 250 °C 245 °C 245 °C

K 7 -2 T LB R R A s i
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P

Suppliser £ PN

Supplier tp

o

f

Max. Ramp Up Rate = 3°C/s
Max. Ramp Down Rate = 8°Cls

¥

=

Temperature —

-

L
;

4

V__

k—— Time 25°C to Peak

Time =

IPC-0200-5-1
7 -3 AR T2
7.3.3 SMTEEI LR
FA] R BFISMT il 26 0 B 7-4 BT 7R«
Step 1 Step 2 Step 3 Step 4
Board Preheat Soak Time Peak Reflow & Time Above 220 °C Cool Down

Start with solder joint temp <

After nozzle is lowered

Solder Joint Temp 230 - 250°C

Substrate MAX Temperature

0.5-2.5° C/ Sec.

40°C prior to peak reflow Above 2217°C 60 - 90 sec £260°C
(Soak Time: Paste dependant; consult | Max delta-t of solder joint temperature at peak Die Peak Temperature <300°C
paste manufacturer) reflow £10°C

Rising Solder Joint Temp: Cooling Ramp Rate

Ramp Rate 200 to 220°C

-0.5 to - 2.0°C/sec

Board Preheat Solder Joint
Temp:
125 -150°C

Critical Ramp Rate (205.t0215°C):
0.35 -0.75°C/sec,

Peak Temp Range,
and Time Above 2217°C spec’s met.

PCB'tand/pad temperature
needs to'he at 100 - 130°C
+5°C when removing board
from rework machine bottom
heater at end of compgnent
removal operation or <80°C
when using stand alone PCB
Pre-Heater for PCB land/pad
site dress operation.

Preheat with
bottom heater,
before nozzle
is lowered

Nozzle has lowered to reflow
component

Nozzle is down during
peak reflow

Nozzle raises to home
position when solder joint
reaches peak temp range

K7 -4 KRR TZE &S5

137



Roackchi siswnaF Rev 1.1

8 BN

8.1 MR
HUTE T RK3399FIFEMURIE RS, LARG IR i 1) % 4R IE A A

8.2 ANiEMRE

AT AR E AR AR -

Desiccant: &5, FTIR B —FhbRL

Floor life: 7= fh fOVF%k B fEPRIR A (B ACIS [],  MAEHRIF B 0. 2% 2[Rl AR 2 11 s
Humidity Indicator Card(HIC): MEREIERT;

Moisture Sensitivity Level (MSL): Wif5%54%,

Moisture Barrier Bag (MBB): [l m3tss,

Rebake: EoHTHtIE;

Solder Reflow: [RIAiIE;

Shell Life: f7f#iHARR;

Storage environment: FEEUIAEE;

8.3 MyEiH%

P TR R S AR R

® T

o NARETFR;

® [y, A, WOANEW, WHEEERRR;

K 8 -1 RK3399:t%: Fr FHpE 45 fu 3%
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Kl 8-2 NrREFR

8.4 FEMTFIK

8.4.1 FEHFFIE
PRI, AFEIA IR S <30°C K AR EE60%RH T 5

8.4.2 TAEHAMR
TEIRE =40°C HAIXRE < 90% B}, mlik124H .

8.4.3 RENNHE

IR < 30°CHESE60% K, IS TFEs—1.

RK3399:0% FrMSLEE 24 A3, MR IEH BUR . R IR a3 5 5a M A, EACK A ECE 5 AR B F
22 KM IS e 280

#* 8-1 FEFTIAIZMEE (MSL)

R FRIN A

L TP =30 °C /60 %R
1 Unlimited at <300 ‘C/85 %RH
2 14
2a 4
3 168/NHf
4 T2/
5 487N
5a 2N
6 Mandatory baky before use,must be reflowed within the time limit specified on the
lable.

8.5 WHWISr=mEH
RK3399:45 i 7E R iR Il T L A3 1T 4L )% -

MBETRR RAE23E5°CIY, >10% R BT, (BERTESHRETR R RRR);

® {fT) MEI=301C/60% RHT, HELESURTFF M FEE 72/, s RRAFLE < 10% R
BT
RK3399:% F Hr Bk i BT LS (IR [RITE 2 5 U0 T R8-2 7k, 125°C/R9/MF, 90°CRE33/M . FT LAY £
JEVESCEIER], WRE T B T2, TR A A .

X 8-2 RK3399 RebakeZ#F

Package
Body

High Temp Bake @125°C Medium Temp Bake @90°C Low Temp Bake @40°C
MSL +10/-0°C +8/-0°C +5/-0°C

Exceeding | Exceeding Exceeding | Exceeding | Exceeding | Exceeding
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Floor Life Floor Life | Floor Life | Floor Life | Floor Life Floor
by > 72h by < 72h by > 72h by < 72h by > 72h Life by
< 72h
Thickness Bake 33 Bake 23 Bake 13 Bake 9
= 1. 6mm Bake 9 hours | Bake 7 hours hours hours days days

AT
A i

UL HI T2 s A5 N HIEAE I 1] o
EFAG VL IE L FE N A o
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