rad::a

Radxa ROCK Pi E  .emac

V3.0

=~



01.Cover

02.Index

03.Block

04.System Power-PMIC RK805-1
05.RK3328 Power

06.RK3328 OSC/PLL/OTP/SARADC
0/.RK3328 DDR Controler
08.RK3328 FIASH Controler/TF

09.RK3328 USB2 PHY/USB3 PHY
10.RK3328 SDIO/UART/I2C/I2S/IR

11.RK3328 HDMI PHY/FEPHY
12.RK3328 AV Interface
13.GMAC

14.RAM DDR4 2x16bit
15.TF/SD Card
16.Flash-eMMC

1/.USB Port
18.HDMI OUT Port

19. WIFI+BT
20.10/100M-Embed PHY

21.CON

Size Title: Radxa ROCK Pi E REV
Ad Page Name: 02.Index 3.0

Date: Monday, May 20, 2024 [Sheet 2 of 21

5 [ 4 [ 3 [ 2 [ 1




10/100 /1000M

Transformer

Module

SDCX10/64GB
94680-E02.A00LF

TAawaN  FE€o

USB OTGZ2.0

HDMI OUT

N N N |
oooooooOd

<

SPDIF_TX

Adapter
N WIFI
g Module

Reset

\‘- m
'SDMMCO_MO

UARTZ_MO
JTAG

/
-

v

SDMMCO M1
TSP/CIF
SPI
UART1
1252_M1

TsPCIF |
SPDIF_TX_M1
12C0,12C1
12S1,PDM
UART2_MA

Sleep

DataO-"7

Data8-15

Datalo-2

Dataz4~31

DDR4 x1lobit

USB 3.0/USB2.0

DDR4 xlobit

Command, Control,

Clock

o

-.A y N

=,

Size

Title:

Radxa ROCK Pi E

Custom

Page Name:

03.Block

REV
3.0

Date:

Monday, May 20, 2024

Bheet

3

of

21

1



SwW4

vee_100—R738

OR

VCC_SYS 0—R739

V\N\/

DNP

V\N\/

== — VCC_SYS

C714

10V

VDD_100

24

23

1]
17

Cr67
2.2nF

50V

VCC_IO

R766” Y Va3R

C756 C724

100nF

22uF

25

VCC_IO 26

SW4 27

L701
1.0uH

VCC_DDR

o

VC

C_SYS

|

28

| || C728| | 22uF10V
I Il

C757 C731

—100nF =
10V

29

SW3 30

L703
1.0uH
—22uF

pF50V__ _FB3 31

C735| |47
1

VCC_SYS

—_—

C753

100nF ==
10V

R725

51K

AN

R726,

32

100K

IH AN

C755
100nF
10V

B

CLK32K
FB4
SwW4
Vole!
VCC3
SwW3
FB3

PWRON

O

LDO3

EN

VCC6
VCCA

U701

20

19
XOUT —X
XIN L<

VREF

RK805-1

LDO1
VCC5

LDO2

OouT2 LX

INT
SCL
SDA

ouT1

VCC1

VCC2

RESETB

16

15 VDD _LOG  R716

100R

VDD _|

14 SWi1

13 VCC_SYS

AN\

L702
1.0uH

C725 C726

—22uF——22uF
6.3V | 6.3V

—_—

LOG

C758
100nF
10V

11 SW2

10 VDD_ARM _ R724

T C729 ||22uF10V ||l'
1l I

VDD

L704
1.0uH

100R

J2
USB_TYPEC 115H0

VCC_SYS

VCC_18

>>—2 SLEEP
3
4

PMIC_SLEEP

HOLE_1
HOLE_2

GND_E1
GND_E2
GND_E3
GND_E4
GND_E5
GND_E6
GND_E7
GND_ES8

VBUS_1
VBUS 2
VBUS_3
VBUS_4

CC1
CC2

SBU1
SBU2

DM1
DP1
DM2
DP2

SSTX1_N
SSTX1_P

SSRX1_N
SSRX1_P

SSTX2_N
SSTX2_P

SSRX2_N
SSRX2_P

GND1
GND2
GND3
GND4

VCC18_EMMC

R728
10K

2

VCC_IO VCC_IO

R729
22K

_ARM
o

C732 C733 C759

— 22uF =
6 3V

—22uF
6 3V

-1

—100nF

R730
22K

ESET

:

I12C1_SDA_PMIC

QRI2C1_SCL_PMIC

FB6

bi s

B10
B11

B3
B2

A10
A11

A1
A12

B12

C11

16V
5.1

—100nF ——22uF

N

0

~—

C9 D2

SMF5.0CA=

4A

S>PMIC_INT

- QVCC_SYS

C10

—100nF =

16V

—22uF——

C6
100nF
16V

c7
22uF——

16V 16V

ED2
AZ5825-01F—

o

R
R

Size

Title:

Radxa ROCK Pi E

Custon

Page Name:

04.System Power-PMIC RK805-1

REV
3.0

Date:

Monday, May 20, 2024

Sheet 4

of

21

1




U8OON

RK3328
VDD_ARM
ARM P13 T
VDD_CORE 577 N N N
VDD_CORE [&73
VDD_CORE "Ry C800 C801 C804 C805
¥88—88§E T13 ——10nF ——100nF ——22uF ——22uF
VDD CORE 11; 25V 10V 6.3V 6.3V
VDD_CORE
GPU/Logic VDD_LOG
VDD _LOGIC = N N N T
VDD_LOGIC
VDD_LOGIC C806 C807 C808 c813 | c814
xgg_tgg:g ——10nF ——100nF ——100nF ——22uF ——22uF
boLoGIC 25V 10V 10V 6.3V | 6.3V
VDD_LOGIC
VDD_LOGIC = = = = =
VDD_LOGIC S S S S S
U000 UB0OP
RK3328 RK3328
Aé] VSS VSS g}g G18 1 \ss VSS
=1 Vss VSS &1z VSS VSS
574 VSS VSS &g VSS VSS
516 VSS VSS &5 VSS VSS
=1 Vss VSS &7 VSS VSS
&3 vss VSS &g VSS VSS
Ga vss VSS &4 VSS VSS
Go vss VSS &3 VSS VSS
=1 VsS VSS &5 VSS VSS
&1 Vss VSS e5p VSS VSS
G171 Vss VSS [£57 VSS VSS
&1a] VsS VSS g VSS VSS
&15] VsS VSS g VSS VSS
55 VsS VSS = VSS VSS
55 VsS VSS |5 VSS VSS
55 VsS VSS |z VSS VSS
571 VSS VSS ez VSS VSS
572 VSS VSS |15 VSS VSS
5771 VSS VSS E73 VSS VSS
5751 VSS VSS | ETe VSS VSS
=1 VSS VSS g1z VSS VSS
=2 VSS VSS 12 VSS VSS
=6 VSS VSS E13 VSS VSS
= VSS VSS 15 VSS VSS
VSS VSS

usooQ
RK3328
M9
VSS
Vi vss vss [Hoas!
Mo VSS VSS
M3 VSS VSS
M1 VSS VSS
N3 VSs VSS
No| VSS VSS
Na| VSs VSS
N1o| VSS VSS
NT5 | VSS VSS
NTZ| VSS VSS
NT5 | VSS VSS
53 VSS VSS
57 VSS VSS
55 VSS VSS
575 VSS VSS
512 VSS VSS
=5 VSS VSS
Re| VSS VSS
R VSS VSS
Ra| VSS VSS
=15 VSS VSS
R1e| VSs VSS
75 VSS VSS
75 VsS VSS
VSS VSS
A . A l A A A
Size Title: Radxa ROCK Pi E REV
Ad Page Name: 05.RK3328 Power 3.0
Date: Monday, May 20, 2024 [Sheet 5 of 21

2




USO00A
RK3328
Y900
0SC XOUT24M - RDOAAZR 2| XOUTGND! 2—“I
I C900 4 1
R901 i2or 'l GND2  XIN 1
1M 50V 24Nz C901
——12pF
50V
XIN24M = =
VDDPLL/USB30_1V0 VDD_10
PLL Power H7
PLL_DVDD_1V0 AR
C903 C904 180R-100M C905
——100nF ——1uF 4.7uF
oLl AVDD 1va |-HS 10V 10V 6.3V
''''''''''''''''''''''''''''''''' M18 RECOVER N N N
SARADC gﬁgﬁgg_:m M7 SHADC._IN VDDPLL/USB30_1V8 VCC_18
SARADC_AVDD_1vg |16 VCC_18 oo Y
_____________________________________________ C907 C908 180R-100M C909
TP/ oFUSE N16 ——100nF ——1uF 4.7uF
OTP/eFUS OTP_VCC18 ¢ 10V 10V 6.3V
P16 C910
EFUSE_VP L orE —= —= =
N 10V
.||I C913| [100nF 10V
I [
R906 NC ADC IN1 VeC_180 REIAATE 1
VCC_180 ANAN
R911 22R RECOVER R912
R908 A NC
NC
SW3

RECOVER_key
1

D20
BTR04G02
y Y W l A A A
Size Title: Radxa ROCK Pi E REV
Ad Page Name: 06.RK3328 OSC/PLL/OTP/SARADC | 3.0
Date: Monday, May 20, 2024 [Sheet 6 of 21

I 4 I 3 I 2 I 1




UusooM

RK3328
DDR3/DDR4
...................... e
DDR_DO BBS B? % DDR_DQO i DDR3_A0/DDR4_A10 %13 DR4_A10
DDR_D1 SDR D2 c5| DDR_DQ1 ! DDR3_A1/DDR4_A9 [7g DR4_A9
DDR_D2 SDR D3 55| DDR_DQ2 : DDR3_A2/DDR4_A4 M55 DR4_A4
DDR_D3 SDR DA 59 | DDR_DQ3 ! DDR3_A3/DDR4_A6 [~H551 DR4_A6
DDR_D4 SDR DE C7| DDR_DQ4 : DDR3_A4/DDR4_A5 557 DR4_AS
DDR_D5 SDR D6 57 | DDR_DQ5 ! DDR3_A5/DDR4_A8 [—H5p DR4_A8
DDR_D6 SDR D7 7> | DDR_DQ6 : DDR3_A6/DDR4_A7 555 DR4_A7
DDR_D7 DDR_DQ7 i DDR3_A7/DDR4_A11 g DR4_A11
DDR DMO B6 : DDR3_A8/DDR4_A13 [E71g DR4_A13
DDR_DMO &K DDR_DQMO ! DDR3_A9/DDR4_A0 |57 DR4_AQ
B3 ; DDR3_A10/DDR4_CSOn [~555 DR4_CSO0n
DDR_DQSOP 22 23| DDR_DQS0_P ; DDR3_A11/DDR4_A3 57 DR4_A3
DDR_DQSON DDR_DQSO0 N ; DDR3_A12/DDR4_BA1 [F75 DR4_BA1
; DDR3_A13/DDR4_A2 [—5571 DR4_A2
---------------------- 1 DDR3_A14/DDR4_A1 75 DR4_A1
DDR D8 B1 ; DDR3_A15/DDR4_ODT0 DR4_ODTO
DPR-D8 DDR D9 cg_| DDR_DQs i c21
DDR_D9 SDR D10 &> | DDR_DQ9 ; DDR3_BAO/DDR4_BGO 55 DR4_BGO
DDR_D10 SDR D11 510 | DDR_DQ10 i  DDR3_BA1/DDR4_CASNn/DDR4_A15 [—E57 DR4_CASNn/A15
DDR_D11 SDR D12 Dz | DDR_DQ11 i DDR3_BA2/DDR4_BAO DR4_BAQ
DpR-D12 DDR D13 Cio | DDR DQ12 i c20
DDR_D13 BObR D74 =2 DDR_DQ13 ; DDR3_CSNO/DDR4_ACTn [7g >)DDR4_ACTn
DDR_D14 DR D15 Do | DDR_DQ14 : DDR3_CSN1/DDR4_CS1N [
DDR_D15 DDR_DQ15 i E18
DDR DM1 D5 { DDR3_ODTO/DDR4_Wen/DDR4_A14 (715 >)DDR4_WEn/A14
DDR_DM1 <& DDR_DQM1 i DDR3_ODT1/DDR4 ODT1 |——
]
]
DDR_DQS1P 22 Rg DDR_DQS1 P i DDR3_CLKP/DDR4_CLKP %8 ;ggDFM_CLKP
DDR_DQS1N DDR_DQS1 N ; DDR3_CLKN/DDR4_CLKN DR4_CLKN
]
---------------------- DDR3_CKE/DDR4_RASNn/DDR4_A16 L20 >>DDR4_RASn/A16
DDR_D1 '
DDR_D16 BOR D1$ 812 DDR_DQ16 ! DDR3_RASNn/DDR4_CKE 5)115 ;ggDFM_CKE
DDR_D17 SDR D18 &16 | DDR_DQ17 i DDR3_CASNn/DDR4_A12 15 DR4_A12
DDR_D18 SDR D19 57> | DDR_DQ18 : DDR3_WEn/DDR4 BG1 ——X
DDR_D19 DDR D20 B11 | DPR_DQ19 :
DDR_D20 DDR D21 ____A10 | DPR_DQ20 i B21
DDR_D21 DR D52 577 | DDR_DQ21 ; DDR3_RESETn/DDR4_RESETN >>DDR4_RST
DDR_D22 -
- DDR D23 A{1 | DDR DQ22 :
DDR_D23 DDR_DQ23 |
]
]
]
]
DDR_DQS2P 22 S S1DDRDQS2P |
DDR_DQS2N DDR_DQS2 N E
______________________ e VCC_DDR
:
]
DDR_D24 BBnbar— =15 DDR_DQ24 VDD_DDRIO
DDR_D25 DDR D26 B719 | PPR_DQ25 ! VDD_DDRIO C1000 c1002 | c1003 | c1004
DDR_D26 DDR_DQ26 : VDD _DDRIO
DDR_D27 B18 . ——10nF = —100nF = —100nF ——22uF
DDR-D27 DDR D28 D12 | PPR D27 = VDD_DDRIO 25V 10V 10V 10V
DDR_D28 DDR D29 C1a | PDR_DQ28 : VDD_DDRIO
DDR_D29 SDR D30 AT | DDR_DQ29 i VDD_DDRIO —= — — —
DDR_D30 5DR D31 277 | DDR_DQ30 : VDD_DDRIO - - - -
DDR_D31 DDR_DQ31 i VDD_DDRIO
: VDD_DDRIO
DDR_DM3 < D10 DDR_DQM3 i VDD_DDRIO
: VDD_DDRIO
DDR_DQS3P 22 Eﬂg DDR_DQS3 P i VDD_DDRIO
DDR_DQS3N DDR_DQS3 N ; VDD _DDRIO
i
]
l-_a C l ¢ Aa
Size Title: Radxa ROCK Pi E REV
A4 Page Name: 07.RK3328 DDR Controler 3.0
Date: Monday, May 20, 2024 [Sheet 7 of 21

1




u800C
U800D RK3328
RK3328
U10 GPIOO_A7/EMMC_DO_u |5 MMC_DO
GPI01_A0/SDMMCO_DO/UART2_TX_MO_u %777 DMMCO_DO GPI02_D4/EMMC_D1_u 57 MMC_D1
GPIO1_A1/SDMMCO_D1/UART2_RX_MO_u [~w/73 DMMCO_D1 GPI02_D5/EMMC_D2_u [—y7g MMC_D2
GPI01_A2/SDMMCO_D2/JTAG_TCK_u [aAa13 DMMCO_D2/JTAG_TCK GPIO2_D6/EMMC_D3_u [j7g MMC_D3
GPIO1_A3/SDMMCO0_D3/JTAG_TMS_u DMMCO_D3/JTAG_TMS GPIO2_D7/EMMC_D4_u [Fwo7 MMC_D4
Y13 GPIO3_CO/EMMC_D5_u [T7g MMC_D5
GPIO1_A4/SDMMCO_CMD_u >>SDMMCO_CMD GPIO3_C1/EMMC_D6_u 79 MMC_D6
W12 GPIO3_C2/EMMC_D7 _u MMC_D7
GPIO1_A6/SDMMCO_CLK/TEST_CLKO0_d >>SDMMCO_CLK 220
V10 Y GPI03_C3/EMMC_CMD_u >»eMMC_CMD
GPIO1_A5/SDMMCO_DETN_u <<SDMMCO_DET R21
GPIO3_C5/EMMC_CLKOUT _u >»eMMC_CLKO
u7 GPIO3_C6/EMMC_PWREN d 12 N>eMMC_RST
VCCIO3 o OVCC_I0
veeloz . OVCCIO_FLASH
C1106
——100nF C1104
10V 100nF
10V
VCC_I0 VCC_IO
o} o}
U800G
RK3328
GPIO3_A4/TSP_DO/CIF_D0/SDMMCOEXT_DO/UART1_TX/USB3PHY_DEBUG4 u [E)% SOUART1_TXD R 33K EDD
GPIO3_A5/TSP_D1/CIF_D1/SDMMCOEXT_D1/UART1_RTSN/USB3PHY_DEBUG5_u [&5 = .(I‘Z ANNS: —TLED_GREEN
GPIO3_A6/TSP_D2/CIF_D2/SDMMCOEXT_D2/UART1_RX/USB3PHY_DEBUG6_u [F7 ;gUARTLRXD LED1 vg -
GPIO3_A7/TSP_D3/CIF_D3/SDMMCOEXT_D3/UART1_CTSN/USB3PHY_DEBUG7 u USB30_HOST_DRV LED BLUE
GPIO3_AO/TSP_VALID/CIF_VSYNC/SDMMCOEXT_CMD/SPI_CLK_M2/USB3PHY_DEBUG1/I2S2_SCLK_M1_u ES >>SPI_CLK_M2 R1
GPIO3_A2/TSP_CLK/CIF_CLKIN/SDMMCOEXT_CLK/SPI_RXD_M2/USB3PHY_DEBUG3/12S2_SDI_M1_d Ef >>SPI_RXD_M2 3.3K
GPIO3_A1/TSP_FAIL/CIF_HREF/SDMMCOEXT _DET/SPI_TXD_M2/USB3PHY_DEBUG2/12S2_SDO_M1_u D2 >>SPI_TXD_M2
GPIO3_BO/TSP_D4/CIF_D4/SP1_CSNO_M2/12S2_LRCK_TX_M1/USB3PHY_DEBUGS8/I12S2_LRCK_RX_M1_d F3 >>SPI_CS0_M2 =
veelos 0 OVCC_I0
Size Title: Radxa ROCK Pi E REV
Ad Page Name: 08.RK3328 FLASH Controler/TF 3.0
Date: Monday, May 20, 2024 [Sheet 8 of 21

1




U800K

REV
3.0

RK3328
USB2.0 USBO DM Xg@ TG20_DM
USBO_DP TG20 _DP
USB20_VBUS |2 O VCC_IO
USB1_DM XZ? ggHOST_DM
USB1_DP HOST DP
USB20_EXTR |-V R1200 A A ~133R “I vee 10
USB20 AVDD 3V3 T
USB20/FEPHY_1V8 C1200
100nF
USB20 AVDD_1V8 us 10V
C1202 C1203
——100nF ——1uF — VCC_18
USB20 DVDD_1V0 Vo 10V 10V T
He He L1201
— — FB180R
USB20_DVDD_1V0 VDD _LOG VDD_10
0
o R1207 \ . \NC
C1205 C1206 C1207 C1204
——100nF ——1uF R1206 FB180R T —47uF T —4.7uF
10V 10V A 6.3V 6.3V
U8ooL He He He He
RK3328 =3 =3 =i =i
USB3.0  UsB30 RXP jg USB30_RXP
USB30_RXN USB30 RXN
USB30_TXP Eg USB30_TXP
USB30_TXN USB30 TXN
USB30 DM ﬁ% USB30 DM
USB30_DP USB30 DP
K7
USB30_VBUS OVCC_IO
USB30_EXTR [—2> RIZ0S A A 2K “I
VCC_IO
J6 T
USB30_AVDD 3V3
VDDPLL/USB30_1V8
5 [
USB30_AVDD_1V8
VDDPLL/USB30_1V0
J7
USB30_DVDD_1V0
C906 C902 C1209 l
——100nF 100nF ——100nF ¥ ¥ 1V
10V 10V 10V I a a
Size Title: Radxa ROCK Pi E
Ad Page Name: 09.RK3328 USB2 PHY/USB3 PHY
Date: Monday, May 20, 2024 [Sheet 9 of

21

2

1




U800F

RK3328 RESET
NPOR U P21 1 C1300 H100nF 10V ||'
TEST_d 012 I
GPIO2 B4/SPI_CSN1_MO/FLASH VOL SEL u 2 7 RIS A~ ovee o
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u17 > -
GPIO2_A3/EFUSE_PWREN/POWERSTATE3 u <KGPIO2_A3
GP102_D1/12C0_SDA/FEPHY_LED_DATA_ M1 _u ﬁ}; §§ ETH_SPD
GP102_D0/12C0_SCL/FEPHY_LED_LINK_M1_u < ETH_LINK
GP102_B7/12S1_MCLK/TSP_SYNC_M1/CIF_CLKOUT M1 _d N18 >> GPI02_B7
GPl02_C2/12S1_SCLK/PDM_CLK_MO/TSP_D7_M1/CIF_D7_M1_d R18 >> PDM_CLK
GP102_C1/12S1_LRCK_TX/SPDIF_TX_M1/TSP_D6 M1/CIF_D6_M1_u \P,]g ggeploz_m
GPl02_C0/12S1_LRCK_RX/TSP_D5_M1/CIF_D5 M1 _u GPI102_C0
GPI102_C7/12S1_SDO/PDM_FSYNC_MO0_u \'\}g GP102_C7
GPI02_C4/1281_SDIO1/PDM_SDI1_M0/CARD_RST_M1_u [/17 PDM_SDI1
GPI02_C5/12S1_SDIO2/PDM_SDI2_MO/CARD_DET_M1_u [~7g PDM_SDI2
GPI02_C6/12S1_SDIO3/PDM_SDI3_MO/CARD_IO_M1_u 76 PDM_SDI3
GPI102_C3/12S1_SDI/PDM_SDIO_MO/CARD_CLK_M1_u PDM_SDIO
GP102_D2/USB20 DRV _d I\N/I128 >>PMIC_SLEEP
GPI102_A4/PWMO0/I2C1_SDA_u ["N20 S 12C1_SDA_PMIC
GPI02_A5/PWM1/12C1_SCL_u 1179 S 12C1_SCL_PMIC
GP102_A6/PWM2_u <{GP102-A6-PWM2
GPI02_A2/IR_RX/POWERSTATE2 u M2 <{GPI02_A2
GP102_A1/UART2_RX_M1/POWERSTATE1 u ﬁfg {CUART2_RX
GP102_AO0/UART2_TX_M1/POWERSTATEO d >>UART2_TX
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GPIO1_B4/SDMMC1_CLK/GMAC_TXCLK_M1_d %\go HY_TXCLK
GPI01_B5/SDMMC1_CMD/GMAC_RXCLK_M1_u [F#/19 AC_RXCLK
GPI101_B6/SDMMC1_DO/GMAC_RXD3_M1_u R8s AC_RXD3
GPI01_B7/SDMMC1_D1/GMAC_RXD2_M1_u [Faa1g AC_RXD2
GPI0O1_C0/SDMMC1_D2/GMAC_TXD3_M1_u [-y7g HY_TXD3
GPIO1_C1/SDMMC1_D3/GMAC_TXD2 M1 _u HY_TXD2
GPIO1_C2/SDMMC1_PWREN/GMAC_CRS M1 _d ¥V2210 ;%HY_RST
GPIO1_C3/SDMMC1_DET/GMAC_MDIO_M1/PDM_FSYNC_M1_u AC_MDIO
GPIO1_C5/12S2_ MCLK/GMAC_CLK_M1_d mg AC_CLK
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W17 AC_MDCLK
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GPIO1_D4/CLK32KOUT M1_d

VCCIO4

PHY_INT
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Vvid NSGPIO1_D4
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RESET
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GPIO0_A2/CLKOUT_GMAC_MO/SPDIF_TX_M2_d Eg <{CPMIC_INT
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GPIO0_A4/HDMI_HPD_d us < HDMI_HPD
HDMI_CEC _u ¥f HDMI_CEC
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