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DiscretePower Power Sequence

USB-C DCIN

VCce5vo_sys

vDD_0V9

VDD_LOGIC

VDD_CPU

VDD_GPU

vccav5_DDR

vee 3v3

vee 1ve

VCcC_DDR

Power EXT Supply Power Time Default Default Sleep Peak Sleep

Supply BUCK&LDO Limit Name Slot Voltage ON/OFF ON/OFF | Current | Current
VCC5VO0_SYS BUCK1 2.0A zgg_léglGIIC Slot:1 0.9v ON ON TBD TBD
VCC5VO0_SYS BUCK2 2.0A VDD_ARM Slot:1 0.95v ON ON TBD TBD
VCC5VO0_SYS LDO1 0.3A vDD_0V9 Slot:1 0.9v ON ON TBD TBD
vcc_3v3 LDO2 1.0A vcc_1vs Slot:2 1.8V ON ON TBD TBD
VCC5V0_SYS BUCK3 2.0A vcc_3v3 Slot:2 3.3v ON ON TBD TBD
VCC5VO0_SYS BUCK4 2.0A VCC_DDR Slot:2 :‘SBD—{J o ON ON TBD TBD
UsB-C DCIN / 3.0A VCC5VO0_SYS Slot:0 5.0v ON ON TBD TBD

IO Power Domain Map
Support Actual assigned
10 pin N IO Voltage | I0 Domain Voltage N
i m Num
Domain 3.3v | 1.8v | Supply Power | Power otes
. -8 Net Name Source Voltage
PMUIO | Pin 1313 \/ x vCccIo_PMU VCceC_3v3 3.3V
vccIoo | Pin 1N6 \/ \/ vceIoo VCceIo_ Wi 1.8V
vccro1 | pin 1P8 \/ \/ veciol VCCIO_FLASH | 1.8V/3.3V | Select as required
SD3.0 Voltage=1.8V  SD2.0 Voltage=3.3V
vecroz | pin1814 | /| /| vecioz VCCIO_SD rev/zsv | DT 5 g
VCC_1v8 1.8V
vccIos3 | Pin 1M13 vceIos -
\/ \/ VCC_3Vv3 3.3V Select as required

vccro4 | Pin 133 \/ \/ VCCIo4 vCce_3v3 3.3V
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USB3/PCIE Fun Map
Casel: USB2.0 OTGO + PCIe2.0 x1 Lane
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RK3528A N (POWER)

Note:

Caps should be
placed under
the U1000
package
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( )
UL000A
D DDR4 LPDDR4 DDR3 LPDDR3 DDR4 LPDDR4 DDR3 LPDDR3 D
c4 1E1
[11] LPDDR4_DQO A 55 ] DDRPHY_A_DQO | DDR4_DQL6_A | LPDDR4_DQO_A | DDR3_D4 | LPDDR3_DO DDR4_AO | LPDDR4 oml B | DDR3_A9 | LPDDR3_ODT2 | DDRPHY_AO (ac0) 57X
[11] LPDDR4_DQL A B ] DDRPHY_A_DO1 | DDR4_DQL2_A | LPDDR4_DQI_A | DDR3_DO | LPDDR3_D1 DDR4_AL | LPDDR4_C | DDR3_Al4 [ | DDRPHY_Al (ac1) 7 DDLEDDR4_CKEL A [11]
[11] LPDDR4_DO2 A DDRPHY_A_DQ2 | DDR4_DQLO_A | LPDDR4_DO2_A | DDR3_D2 | LPDDR3_D2 DDR4_A2 | LPDDR4_OD | DDR3_A13 | LPDDR3_ODT3 | DDRPHY_A2 (ac2) =X
[11] LPDDR4_DO3 A DDRPHY A DQ3 | DDR4_DQLI_A | LPDDR4_DQ3 A | DDR3 D1 | LPDDR3_D3 DDR4_A3 | LPDDR4_ | DDR3_AL |- | DDRPHY_A3 (aC3) DPLEDDR4_CKEO A [11]
[11] LPDDR4 DQ4 A T DDRPHY_A_DQ4 | DDR4_DOL4_A | LPDDR4_DQ4_A | DDR3_D6 | LPDDR3_D4 1
[11] LPDDR4_DOS A = DDRPHY A DQ5 | DDR4_DQLS A | LPDDR4_DQ5_A | DDR3_D7 | LPDDR3_D5 DDR4_A4 | LPDDR4_A0_B | DDR3_A2 | LPDDR3_A5 | DDRPHY A4 (ac4) 5 PDDR4 AO B [11]
[11] LPDDR4_DOE A i DDRPHY A DQ6 | DDR4_DQL7_A | LPDDR4_DQ6_A | DDR3_D5 | LPDDR3_D6 DDR4_A5 | LPDDR4 Al A | DDR3_A4 |- | DDRPHY A5 (ac5) &3 PDDR4 AL A [11]
[11] LPDDR4_DQ7_A DDRPHY_A_DQ7 | DDR4_DQL3_A | LPDDR4_DQ7_A | DDR3_D3 | LPDDR3_D7 DDR4_A6 | LPDDR4 CSN1 B | DDR3_A3 | LPDDR3_CSN2 | DDRPHY A6 (acé) 55 PDDR4_CS1n B [11]
o3 DDR4_A7 | LPDDR4_A4_A | DDR3_A6 I | DDRPHY_A7 (ACT) PDDR4_A4 A [11]
[11] LPDDR4 DMO A {{—————==4 DDRPHY A _DMO | DDR4_DML_A | LPDDR4_DMO_A | DDR3_DMO | LPDDR3_DMO M
e DDR4_A8 | LPDDR4_A4_B | DDR3_A5 | LPDDR3_A6 | DDRPHY_A8 (ac8) I3 PDDR4_A4 B [11]
[11] LPDDR4_DOSOP_A DDRPHY_A DQSOP | DDR4_DOSL_P_A | LPDDR4_DQSOP_A | DDR3_DQSOP | LPDDR3_DQSOP DDR4_A9 | LPDDR4_CLKP_A | DDR3_A11l | LPDDR3_A2 | DDRPHY_A9 (2C9) LPDDR4_CLKP A [11]
[11] LPDDR4_DQSON A B6 a7 - » ~ ~ - a1l B > - ~ c L PDDR4 AL B [11] »
! _ DDRPHY_A DQSON | DDR4_DQSL_N A | LPDDR4_DQSON_A | DDR3_DQSON | LPDDR3_DQSON DDR4_A10 | LPDDR4_Al B | DDR3_A0 [ | DDRPHY_A10 (AC10) M At
DDR4_A11l | LPDDR4_A5 B | DDR3_A7 | LPDDR3_AT | DDRPHY A11  (AC11) PODR4_AS B [11]
E
DDR4_A12 | LPDDR4_A2_A | DDR3_AL0 | LPDDR3_A4 | DDRPHY_Al2  (AC12) f¢ PDDR4 A2 A [11]
[11] LPDDR4_DQ8 A DDRPHY A DQ8 | DDR4_DQUL_A | LEDDR4_DQ8_A | DDR3_D12 | LPDDR3_D19 DDR4_A13 | LPDDR4 CLEN A | DDR3_A8 | LPDDR3_A3 | DDRPHY_A13  (AC13) 7 LPDDRA_CLKN A [11]
[11] LPDDR4_DQ9 A DDRPHY A DQ9 | DDR4_DQUS A | LEDDR4_DQY A | DDR3 D14 | LPDDR3_D16 DDR4_WEN/A14 | LPDDR4_CSNO_B | DDR3_ODTO | LPDDR3_CSN3 | DDRPHY_Al4  (AC14) PDDRY_CSOn B [11]
[11]  LPDDR4_DQ10_A DDRPHY A_DQ10 | DDR4_DQUO_A | LPDDR4_DQI0_A | DDR3_DI5 | LPDDR3_D21 DDR4_CASN/A15| LPDDR4_A3_A | DDR3_BAL | LPDDR3_AO | DDRPHY_A15  (AC15) PDDR4 A3 A [11]
[11] LPDDR4_DQ11 A DDRPHY_A DQ11 | DDR4_DQU2_A | LPDDR4_DO11_A | DDR3_D9 | LPDDR3_D17 A3
[11]  LPDDR4_DQ12 A DDRPHY A_DQ12 | DDR4_DQU7_A | LPDDR4_DQI2 A | DDR3_D10 | LPDDR3_D20 DDR4_RASN/A16| LPDDR4_AQ_A | DDR3_CKEO [ | DDRPHY_Al6  (AC16) 53 PDDR4_AO A [11]
[11]  LPDDR4_DQ13 A DDRPHY_A DQ13 | DDR4_DQU3_2 | LPDDR4_DQ13_2 | DDR3_D8 | LPDDR3_D23 DDR4_ACTN | LPDDR4_A2_B | DDR3_CSNO | LPDDR3_A9 | DDRPHY_ACTN (AC17) f—77 PDDR4_A2 B [11]
[11]  LPDDR4_DO14 A DDRPHY A DQ14 | DDR4_DQU4 A | LPDDR4 DQL4 A | DDR3_D13 | LPDDR3_D22 DDR4_BAD | LPDDR4_CKEO B | DDR3_BA2 | LPDDR3_CKEQ | DDRPHY_BAO  (AC18) [, PDDR4_CKEO B [11]
[11]  LPDDR4_DQ15 A DDRPHY A DQ15 | DDR4_DQU6 A | LPDDR4 DQIS A | DDR3 D1l | LPDDR3 D18 DDR4_BAL | LPDDR4_AS5_A | DDR3_A12 | LPDDR3_AL | DDRPHY BAL  (AC19) PDDR4_AS A [11]
N2
[11] LPDDR4 DML A (- DDRPHY_A_DM1 | DDR4_DMU_A | LPDDR4_DML_A | DDR3_DM1 | LPDDR3_DM2 DDR4_BGO | LPDDR4_A3_B | DDR3_BAD | LPDDR3_AS | DDRPHY_BGO  (AC20) =53 DPLEDDRA A3 B [11]
c B2 DDR4_BG1 |- | DDR3_Al5 |- | DDRPHY_BGL  (AC21) f=35X c
[11] LPDDR4_DQS1P_A 5] DDRPHY_A_DOSLP | DDR4_DQSU_P_A | LPDDR4_DQS1P_A | DDR3_DQS1P | LPDDR3_DOS2P DDR4_CKE | LPDDR4_CKE1_B | DDR3_RASN [— | DDRPHY CKE  (AC22) DDLEDDR4_CKE1 B [11]
[11] LPDDR4_DQSIN_A DDRPHY A DQSIN | DDR4_DQSU N A | LPDDR4_DQSIN A | DDR3_DQSIN | LPDDR3_DOS2N
H1
DDR4_CLKP | LPDDR4_CLKP_B | DDR3_CLKP | LPDDR3_CLKP |  DDRPHY CLKP (AC23) > PDDR4_CLKP B [11]
DDR4_CLKN | LPDDR4 CLKN B | DDR3_CLKN | LPDDR3_CLKN |  DDRPHY_CLKN (AC24) PDDR4_CLKN B [11]
[11] LPDDR4_DQO_B DDRPHY_B_DQO | DDR4_DQU4_B | LPDDR4_DQO_B | DDR3_D29 | LPDDR3_D14 P2
[11] LPDDR4 DO1 B DDRPHY B_DQ1 | DDRA_DQUO B | LEDDR4_DQI B | DDR3_D31 | LPDDR3_D12 DDR4_CSNO | LPDDR4_CSNI_A | DDR3_CASN | LPDDR3_CSNI | DDRPHY_CSNO (AC25) PDDR4_CSln A [11]
[11] LPDDR4_DQ2 B B ~ - - - - e coe) F222  Sueppra_csona  [11]
e DDRPHY_B_DQ2 | DDR4_DQU1_B | LPDDR4_DQ2 B | DDR3_D28 | LPDDR3_D13 DDR4_CSN1 | LPDDR4 CQNO A | DDR3_CSN1 | LPDDR3_CSNO | DDRPHY_CSN1 (AC26) TR — e
[11] LPDDR4_DQ3 B DDRPHY_B_DQ3 | DDR4_DQUS_B | LPDDR4_DQ3 B | DDR3_D30 | LPDDR3_D8 DDR4_ODTO | LPDDR4_ODT1_A | DDR3_WEN | LPDDR3_ODTO | DDRPHY_ODTO (AC27) =5 X
[11] LPDDR4 DQ4 B T DDRPHY_B_DQ4 | DDR4_DQUT_B | LPDDR4_DQ4_B | DDR3_D26 | LPDDR3_DY DDR4_ODT1 | LPDDR4_ODTO_A | DDR3_ODTL | LPDDR3_ODT1 | DDRPHY_ODT1 (AC28) f——X
[11] LPDDR4 DQS B DDRPHY_B_DQ5 | DDR4_DQU3 B | LPDDR4_DQ5_B | DDR3_D24 | LPDDR3_D15 b1
[11] LPDDR4_DOE B oo | DDRPHY B DO6 | DDR4_DQUE B | LPDDR4_DQ6 B | DDR3_D27 | LPDDR3_D10 DDR4_RESETN | LPDDR4_RESETN | DDR3_RESETN | -- | DDRPHY_RESETN (AC29) DPLEDDR4_RESETn  [11]
[11] LPDDR4_DQ7_B DDRPHY_B_DQ7 | DDR4_DQU2_B | LPDDR4_DQ7_B | DDR3_D25 | LPDDR3_DI11 Note: Sequences can not be swap R1201
AlS 1c3 DDRPHY RZQ 1 2 R0201 H
[11] LPDDR4 DMO B M»————222 4 nprpyy B DMO | DDR4_DMU B | LPDDR4_DMO_B | DDR3_DM3 | LPDDR3_DM1 DDR_RZQ 1708 VCC_DDR
B12 !
[11] LPDDR4_DQSOP_B ‘AL, ] DDRPHY_B_DQSOP | DDR4_DQSU_P B | LPDDR4_DQSOP B | DDR3_DOS3P | LPDDR3_DQS1P 1K2 ]
[11] LPDDR4_DQSON_B DDRPHY_B_DQSON | DDR4_DQSU_N_B | LPDDR4_DQSON B | DDR3_DQS3N | LPDDR3_DQSIN DDR_PLL_AVDD1V8 1200 1 Sizer ovce_1ve
| 100nF/6.3v)7| 1ur/6.3v
C0201R 0201
[11] LPDDR4_DOS B DDRPHY_B_DQ8 | DDR4_DQL1_B | LPDDR4_DQ8_B | DDR3_D17 | LPDDR3_D27 B foy
[11] LEDDR4_DQY B L B 5 3 icd
_DQ9 | DDRPHY_B_DQ9 | DDR4_DQL3_B | LPDDR4_DQ9_B | DDR3_D19 | LPDDR3_D26 DDR_PLL_AVSS I == —
[11] LPDDR4_DQ10_B DDRPHY_B_DQ10 | DDR4_DQL4_B | LPDDR4_DQ10_B | DDR3_D18 | LPDDR3_D30 - N
[11] LPDDR4_DQ11 B B 5 D3 L4
_DQ11 | DDRPHY B DQ11 | DDR4_DQL6_B | LPDDR4_DQ11_B | DDR3_D22 | LPDDR3_D31 DDR_VREFOUT
[11]  LPDDR4_DQ12 B DDRPHY B DQ12 | DDR4_DQLO_B | LPDDR4_DQ12_B | DDR3_D16 | LPDDR3_D28 5
[11] LPDDR4_DQ13 B T DDRPHY_B_DQ13 | DDR4_DQL2_B | LPDDR4_DQ13 B | DDR3_D20 | LPDDR3_D24 DDR3L  =1.35V DDR_VDDQL_0 =75
[11] LPDDR4_DQl4_B DDRPHY_B_DQ14 | DDR4_DQL7_B | LPDDR4_DQ14_B | DDR3_D21 | LPDDR3_D25 DDR3 =1.5V DDR_VDDQL_1 754 vCC_DDR
B [11] LPDDR4_DQ15_B ) DDRPHY_B_DQ15 | DDR4_DQL5_B | LPDDR4_DQ15 B | DDR3_D23 | LPDDR3_D29 DDR4 =1.2v DDR_VDDQL_2 =75~ - B
c18 LPDDR3 =1.2V DDR_VDDQL_3 D8 ] T
[11] LPDDR4 DML BYN—— =2 ¥ npreny B DML | DDR4_DML_B | LPDDR4_DM1_B | DDR3_DM2 | LPDDR3_DM3 I;l;l;lgl’;ld = ol\év DDR_VDDQL_4 1203 T1204 T1205 T1206 T1208 T
B17 x = 100nF/6.BV 1uF/6.3V| 1uF/6.3V| 100nF/6.3V | 10uF/6.3V
[11] LPDDR4_DQS1P_B DDRPHY B_DQS1P | DDR4_DQSL_P B | LPDDR4_DQS1P B | DDR3_DQS2P | LPDDR3_DQS3P !
ALT R - . - - C0201R = =C0201R ==C0201R ==C0201R CO402R )
[11] LPDDR4_DQSIN_B DDRPHY B DOSIN | DDR4_DOSL N B | LEDDR4_DQSIN B | DDR3_DQS2N | LPDDR3_DQS3N '
)
DDR3L F ]
DDR3 DDR_VDDO_0 ¢ ]
DDR4 DDR_VDDQ_1 D |VCC_DDR
LPDDR3 DDR_VDDO_2 7= | 0o
LPDDR4 . DDR_VDDO_3 % H T
LEDDR4x =1. DDR_VDDO_4 §7¢ cizil cizi2 ciz13 cizid 1
DDR_VDDO_5 100nF/6.BV 1uF/6.3V| 1uF/6.3V| 10uF/6.3v H —| c1217 u
10uF/10V
RR3S2eR N N N N V] cosoza
c0201r " c0201R_"| c0201R "| C0402R )
= = = = 1=
- o o o o o o o o o o o o o
. TNote:
: Caps of between dashed green lines and U1000
H should be placed under the U1000 package. ]
1 Other caps should be placed close to the U1000 package:
e cc e oo oo oo e e ---------
A A
= = https://waw.friendlyelec.com/
ELEC nespt/ /i Ersendiverec.con
A Rev
NanoPi R28S [ 5=
size | Page Name
a3 06.RK3528A DDR Controller
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RK3528A E (VCCIOl1l Domain)

1000E
=
VCCIOl Domain
Operating Voltage=1.8V/3.3V
S o 5 Y7 ¢ EMMC DO  [16
FSPI_D0 | EMMC_DO | GPIOL C4_uf—=% X - | [16]
FSPI_D1 | D1 | GPIOL e < EMMC D1 [16]
FSPI_D2 | D2 | GPIOL C6_u s < EMMC D2 [16]
FSPI_D3 | D3 | GPIOL C7_u < EMMC D3 [16]
7
FS | D4 | GPIOL_DO_u 1;2 EMMC D4 [16]
FS | D5 | GPIOL DI u EMMC D5 [16]
12C5_SCL_M1 | UARTS_RTSN M1 | -- | EMMC D6 | GPIOl_D2 u {;5 EMMC D6 [16]
11 | UART5_CTSN M1 | -- | > D7 | GPIOLl_D3_u EMMC_ D7 [16]
PO - . ARG EMMC CMD  [16]
12C6_SCL_M1 | UARTS RX M1 | -- | EMMC CMD | GPIOL D4 u > -
AB5 EMMC CLK PIN _ RI315 ] 2 R0201
'3 » MC o EMM( LK 1
FSPT_CLK | EMMC | GPIO1 D5 d P D) EMMC_CLK  [16]
AB6
I2C6_SDA_M1 | UART5_TX M1 [ | EMMC_STRB | GPIOl D7 d ( EMMC_STRB  [16]
|
|
|
veerol vee JFLES 1 ovee_1ve
c1300 : c1301
RK3526R ~| 100nF/6.3V, | 1ur/6.3v
coz0tR | 0201
I o
|
| =
g g g g g g g g g g g g . !

Note:

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

| Other caps should be placed close to the U1000 package

e g

RK3528A I (USB2.0 OTG/HOST)

10001
=
USB2.0 OTGO
HS/FS/LS USB20_0TGO_DM ggf i 90 ohm £103 § gg USB20_OTGO_DM  [15]
SB20_OTGO_DP USB20_OTGO DP  [15]
(Download Port) USB20_0760_DE A e
USB20_OTGO_VBUSDET s K USB20_OTGO_VBUSDET  [15]
USB20_OTGO_ID D20 K UsB20_0TGO_ID  [15]
USB2.0 HOST1 F20 Fypiff 90 Ohm +10%
HS/FS/LS '
)
USB2.0 PHY Power .
- N :lE USB20_DVDDOVY
for OTGO and HOST1 USB20_DVDDOVY 1400 T STa01 O VDD_0V9
| 100nF/6.3v | | 1uF/6.3v
C0201R | 0201
~ 1o
== 1 =
= ' =
)
usB20_avopivs f2L2 B0 2¥f§;ve : Srgs—© veews
| 1o00nF/6.3v | 1uF/6.3v
C0201R ' 0201
~ 1o
= 1 =
= H =
us20_avopavs | USBRo 2‘1'4')32"3 : sTigs—O Vee_v3
~| 100nF/6.3v | 1uF/6.3v
RK3526R C0201R ' 0201
i 1
| =
P e el L L L DD Dt b L D DDt et
)
| Note: |
: Caps of between dashed green lines and U1000 |
) should be placed under the U1000 package. :
) Other caps should be placed close to the Ul000 package

| i ——-

RK3528A F(VCCIO2 Domain)

1000F
—_—

VCCIO2 Domain
Operating Voltage=1.8V/3.3V

[15]
[15]

[15]
[15]

[15]
[15]

[15]

UART4_RTSN | UARTO_RX_M1 | I gs; SDMMC_DO
UART4_CTSN | UARTO_TX M1 | I SpMMc_DL
UART4_RX | JTAG_CPU_TC | | GPIO2_ :ﬁ SDMMC_D2
UART4_TX | JTAG_CPU_TMS_MO | | GPIO2_A3 u SDMMC_D3
PWM3_M1 |- | STN_M1 | FEPHY_LED DPX M1 | JTAG_M | GPIO2_Ad_u ggg R330 1 22 7 SDMMC_CMD
TEST_CLK_OUT | | _CLK_M1 | FEPHY_LED_SPD_M1 | JTAG_M | GPIO2_ R020T SDMMC_CLK
12C7_SDA | _DETN_M1 | FEPHY_LED_LINK M1 | -- | SDMMC_DETN | GPI0O2_A6_u bt K spwMC_DET L
] VCCIO_SD
|
PR 1B14 1 o
vee102
|
RK3526R c1303 : c1304
100nF/6.3V | 1ur/6.3v
C0201R : 0201
o memeeeeeeecccccccccccccccccmcmcm e o
|
: Note: '
) Caps of between dashed green lines and U1000 |
1 should be placed under the U1000 package. !
| Other caps should be placed close to the U1000 package :
g

RK3528A J(PCIE2.0/U3 PHY)

10007
JiL0od
MULTI PHY PCIE&U3
Diff 100 Ohm +10%
PCIE20_RE! —'_‘_AAUI PCIE_REFCLKP_100M [14]
PCTE20 R v |RELL PCIE_REFCLKN_100M  [14]
- v13 Diff 90 Ohm 0%
USB30_0TGO | PCIE20_TXDP == PCIE20_TXDP  [14]
USB30_OTGO_! | PCIE20_TXDN ( PCIE20_TXDN  [14]
Diff 90 ohm#iyo0s
USB30_OTGO_SSRKP |  PCIE20_RXDP [ait - UhiE PCIE20_RXDP  [14]
USB30_OTGO N | PCIE20_RXDN " PCIE20_RXDN [14)]
MULTI PHY Power
for PCIEiPHY&PCIEiPLL&U:%
R TS ! ovop_ovs
PCIE20 B30_AVDDOVS 1406 T 1407 _{
~| 100nF/6.3v | | 1uF/6.3v
C0201R | 0201
o [
. . |
Without PCIE/U3 Function = 1
Power is also required 1
PCIE20_USB30_AVDD1V8 — 1408 : TTagsOvec 1ve
RK3526R ~| 1o0nF/6.3v § | 1ur/6.3v
C0201R ' 0201
~ 1o
= | =
[eeemeeeeecccccccccccccccaccaa
' Note: :
| Caps of between dashed green lines ]
1 and U1000 1
| should be placed under the U1000 | NDLY
package. ] > https://waw. friendlyelec.com/
- https://wiki.friendlyelec.. !
| Other caps should be placed close to : i e ;::': o
: the U1000 package " NanoPi R2: oS
[ —— | Size | page Name
A3 07.RK3528A FLASH/SD/USB/PCIE
Date: [ sheet: 77 16
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RK3528A C(Saradc/OTP)

Note:

1000C
SARADC | aa10__ sarapc_1n0_BOOT C1500 1 2
SARADC_INO ThE/25V 07T
R —— AB10 SARADC_IN1 RECOVER C1501 1 2
:~A<A\,L7HJ ThE/25V 07T
CARADC - 1R9 SARADC _IN2 HW_ID C1502 1 2
SARRDC_INZ TnE/25V 0201
CARADC . 1P9 SARADC_IN3 VIN C3066 1 2
SARADC_IN3 ThF/257 S030T
ANLL : O vec_1vs
~| c1s04 1
100nF/6.3V |
C0201R '
o
— ]
OTP |
o erua JLEL3 |
OTP_VCC1V8 1505 vee_1ve
~| 100nE/6.3v
|

C0201R

EI

should be placed under the U1000 package.

Other caps should be placed close to the U1000 package

bcccccccccccccccccc e ccccccc e e ——-

)
)
: Caps of between dashed green lines and U1000
)
)

vee_1ve
R1502
100K
R0201
~ ~

SARADC_INO_BOOT

—(( SARADC_INO_BOOT  [16]

SRRADC IN3 VIN  (  SARADC_IN3_VIN

vee_1ve

R1503
10K

R0201

SARADC_IN1 RECOVER

[15]

vee_1vs

R1504
15K/1%

R0201

0.429V
SARADC IN2_ HW_ID

R3014
4.7K/1%
R0201

TABLE
Item| Rup | Rdown| ADC BOOT MODE
LEVEL1 DNP 100K [ USB (Maskrom mode)
LEVEL2 100K 12K 114
LEVEL3 100K 27K 228 FSPI--USB
LEVEL4 100K 51K 342
LEVELS 100K 82K 456
LEVEL6 100K 120K 570 EMMC--USB
LEVEL7 100K 200K 683 EMMC--SD Card--USB
LEVELS 100K 330K 796 SD Card--USB
LEVEL9 100K 820K 910
LEVEL10 100K DNP 1023 FSPI--EMMC--SD Card--USB

RK3528A M(Acodec/VDAC)

1000M
DiC00
Acodec
>_LINEOUT I 22 5
>_LINEOUT_R 022 5
oo fami2  acopEc vem c1700 1 || 2 |
ACODEC_vCr 4. 7uF/10V | [CO402R \‘
v KL : O vec_1ve
R
c1701 c1702
100nF/ 63V 1uF/6.3v
) cnzn:é‘: | “cozol
1L12 ‘ N ! N
5 | .
20
VDAC_IOUTP f— X
VDAC -
. INLS ‘
VDAC_IOUTN |+
VDAC_AVSS L“l'
1K12 VDAC_IREF R1702 1 2 1K/1%
o R0201
1K13 : O vec_1ve
RK3526A ! ] !
1703 § c1704
100nF/ 6,3V 1uF/6.3v
) cnzn:é‘: | “cozol
= ' =
) 1
: Note:

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

| Other caps should be placed close to the U1000 package

RK3528A K (Embed FEPHY)

1000K
deL00%
FEPHY
FEPHY REXT |
FEPHY Power
FEPHY AVDDOVS B
FE s JAELZ
N BT
RK3528A

§ FRIENDLY

https://waw. friendlyelec.com/
https://wiki.friendlyelec.con/

NanoPi R28S

Rev
2605
Size | Page Name
A3 08.RK3528A SARADC/AV/FE
Date: [ Sheet: 8 / 16
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RK3528A G(VCCIO3 Domain)

U1000G
Lt
VCCIO3 Domain
Operating Voltage=1.8V/3.3V
AR19 GMACI_TXD1  [13
TSI0_D7 | RX_MO | RGMII1_TXDl | GPIO3_R0_d fy7g = [13]
TSI0_D6 | _TX_MO | RGMII1_TXDO | GPIO3_Al d GMACL_TXDO  [13]
7
TSI0_D5 | SN_MO | RGMII1_RXDL | GPIO3_A2 d 1{;18 GMACL RXDL  [13]
TSI0_D4 | _CTSN_MO | RGMII1_RXDO | GPIO3_A3 d GMAC1 RXDO  [13]
GMAC1 TXCLK PIN  R1902 22R  R0201
|- | TSI1_DO | SDIO1_CLK | RGMII1_TXCLK | GPIO3_A4_d 1;1;52—1,\/\/2—> GMACL_TXCLK  [13]
- | TSI1_CLKIN | sDIOl_CMD | RGMII1_RXCLK | GPIO3_A5_d K GMAC1_RXCIK "T13]
AB21
PCIE_CLKREQN_MO | | 6_TX MO | -- | TSI1_VALID | sDIO1_DO | RGMII1_RXD3 | GPIO3_A6_d o GMAC1 RXD3  [13]
PCIE_WAKEN MO | | UBRT6_RX MO | -- | TSI1_SYNC | sDIOL_DL | RGMII1_RXD2 | GPIO3_A7 d GMACL RxD2  [13]
Y19
PCIE_PERSTN MO | -- | - [ | sDIOL_D2 | RGMII1_TXD3 | GPIO3_BO_d f35T GMAC1_TXD3  [13]
- | TSI0_DO | sDIO1_D3 | RGMII1_TXD2 | GPIO3 Bl d GMACL_TXD2  [13]
1R15.
UART7_TX_MO | I12C6_SCL MO | TSIO_CLKIN | SDIO1_PWREN | | GP103_B2_d o1 X
UART7_RX_MO | I2C6_SDA MO | TSIO_VALID | SDIO1_DETN (— | Gpro3_B3 d f—X
Y16
TSI0_SYNC | I2S0_MCLK MO | RGMII1_CLK | GPIO3_B4_d > GMACL MCLKINOUT  [13]
an e . Y . R ABLT.
TSIO_D1 | 1280_SCLK_MO | ETH_CLK 25M OUT | GPIO3_B5_d fJ—X
AALT
TSI0_D2 | 1250_LRCK_MO | RGMII1_MDC | GPIO3_B6 d [aais GMACL MDC  [13]
TSI0_D3 | 1250_SDI_MO | RGMII1_MDIO | GPIO3_B7_d fTe < GMAC1 MDIO  [13]
TSI0_FAIL | _SDO_MO | RGMII1_TXEN | GPIO3_CO_d GMACL_TXEN [13]
e ) Je3 s AA1S,
PWM6_M2 - | UART6_TX ML | 1I2C3_SCL. Ml | -- [ | RGMII1_TXER | GPIO3 Cl d W
RGMIT1_RXDV_CRS | GPIO3_C2_d fmom K GMACL RXDV_CRS  [13]
PWM5_M1 | SPDIF_TX M2 | UART6 RX M1 | I2C3_SDA M1 | REF_CLK OUT_M1 | CLK_32K OUT_MO | -- | GPIO3_C3_d f——X
vee_1ve
o
VCCI103_vee c1903
1uF/6.3V
RK3526R —C0201
RK3528A H(VCCIO4 Domain)
—
UL000H
Lot
VCCIO4 Domain
Operating Voltage=1.8V/3.3V
R3
PMU_DEBUG | -- | 12C0_SDA M1 [ | SPDIF_TX_MO [ [ | GPIO4_R0_d i GPIO4 A0 [16]
|- | SDMMCO_PWREN |- - | GPIO4_Al_d f———)) SDMMC PWREN L [15]
| UART3_RTSN | - | | 1251_SDI3 | gg— I2C1_SDA MO [15] Eﬁi 2‘22 :8 §§§§2 i g 2 :E ‘Qgﬁﬂi vee_sv3
| UART3_CTSN | -- | | 1251_SDI2 | GPIO4 A3 d f——)) I2C1_SCL MO [15]
UART1_CTSN | | | PDM_CLK1 | 1281 MCLK | GPIO4 A4 d %)(
UART1_RTSN | | | | 1281 _SCLK | GPIO4 A5 d W(
UART1_TX_MO | | | | 1281 _LRCK | GPIO4 A6 d TX
UART1_RX_MO [ - | | 1281_8D00 | GPIO4_AT df— X
UART3_RX MO | -- [ | 1251_SDO1 | GPIO4_BO_d mg LED_SYS  [15]
UART3_TX MO | -- | PDM_SDI1 | 1251_8D02 | GPIO4_Bl d LED1  [15]
SPI0_MOSI | | 1281_SDO3 | GPIO4_B2 d ;';3 GPIO4_B2 USR BTN  [16]
SPI0_MISO | | 1281 | GPIO4_B3 d LED2 [15]
SPI0_CLK - | 1281 _SDIO | GPIO4 B4 d %)(
FEPHY_LED_DPX MO | -- - | PDM_CLKO - | GPIO4_B5 d f—X
SP10_CSNO |- | pR_CTRLL | GPTo4_B6 u > sDMMC_VOL_CTRL B [15]
PWM4_ MO | -- | FEPHY LED SPD MO | UART3 RX M1 | -- | [ | GPIO4_B7 d %)(
PWMS_MO | -- | FEPHY_LED_LINK MO | UART3_TX Ml | -- | |- | GPTO4 CO_d f————<  PCIE_ETH PERSTB  [14]
W2
PUM6_MO | -- |- [— | SPIO_CSN1 | PDM SDI3 |- | GPIO4_C1 d o3 K RICINT L [15]
PWMT_MO | - [ | - - [ | | GPIO4 C2_d f————)) GMACIRSTn L [13]
" . ; N1
PWMO MO | - - | | GPU_AVS | | | GPIO4 C3 d TX
PWMI_MO | -- |- |- | ARM_AVS | | | GPIO4_C4 d >> WML MO_ARM  [12] .
- - i DiscretePower
PHM2_ MO | -- | UARTI_TX M1 |- |- | | | Gpro4_c5_d by > PWM2_MO_LOGIC  [12]
PWM3 MO | -- | UART1_RX M1 [ - | | | GPIO4_C6_d f— X
13
UARTO_RX_MO | JTAG _MCU_TMS_M1 | JTAG_CPU_TMS M1 | -- | GPIO4_CT_u > ( UARTO_RX_MO_DEBUG  [15]
UARTO_TX MO | JTAG_MCU_TCK M1 | JTAG_CPU_TCK Ml | -- | GPIO4_DO_d > UARTO_TX_MO_DEBUG [15]
|
|
vee1o4 193 :
L casor ! ' FRIENDLY
~ https://waw.friendlyelec.com/
B e | s00me/6.3v) d ELEC peepe:/ o riendlyetec.con|
. ] n Rev
' , ! H NanoPi R28S Rev
| Caps of between dashed green lines and U1000 ] H =
! should be placed under the U1000 package. ] H 3‘9 P;‘gge ‘;""9528 Sepion
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L Other caps_should be placed close to _the UL000 package ! GPIO3/GPTO
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RK3528A L (HDMI PHY)

1000L
—_—

HDMI2.1 TMDS

N21
HDMI_TX_CLKN WX
HDMI_TX_CLKP f——X
HDMI_TX_DON %)(
HDMI_TX_DOP f——X
K20
HDMI_TX_DIN f=5-X
HDMI_TX_D1P f——X
J21
HDMI_TX_D2N WX
HDMI_TX_D2P f—X
1611

HDMI_REXT f———X
HDMI PHY Power

1612
HDMI_TX_DVDDOVY f——X

1613
HDMI_TX_AVDD1V8 f——X

Note:

Caps of between dashed green lines and U1000
should be placed under the U1000 package.
Other caps should be placed close to the U1000 package

g

RK3528A D (VCCIOO0 Domain)

U1000D
_—

VCCIOO Domain
Operating Voltage=1.8V/3.3V

R e e L L L L L L L L L L L LT
]

]

| Caps of between dashed green lines and U1000

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

g

AB2
I s TN_MO | BC | GPIOL_RO_d I3
| SCR_I L MO | BC | GPIOL_Al «
- y 00 Y4
| UART5 RX MO | SCR CLK MO | PCIE_PERSTN M1 | SDIOO0_D2 | GPIOL_ R1
| UARTS_TX MO | SCR_RSTN M0 |- | sDIO0_D3 | GPIOL_A3 d
AB3
[— | HSM_CLK OUT M1 | -- | SDIOO_CMD | GPIOL_A4_d
o ; . AR
UARTS_RTSN_MO | L_M1 |- I 100_CLK | GPIOL_A5_d [
UARTS_CTSN_MO | M1 |- | SDIOO_DETN | GPIOL_A6_
1R7
- [ [ | SDIOO_PWREN | GPIOl A7 d
s amo 1p7
UART7_CTSN_M1 | - | UART2_RX_MI | GPIOl_BO_d fre
UART7_RTSN ML | - | UART2_TX_MI | GPIOL_BI pd
UART7_TX MI | [ | UART2_RTSN_M1 | GPIOI_B: The
UART7 RX M1 | [ | UART2_CTSN M1 | GPIOl_B3_
1N5
Ml | GPIOL B4 dfpg
M1 | GPIOL BS df—
p » P N8
SPI1_CLK | _LRCK_M1 | GPIOL _B6 d WX
SPI1_| | _SDI_M1 | GPIOL _B7 d WX
SPI1_M | _SDO_M1 | GPIOL_CO d W)(
SPI1_CSNO | | GpPIOl_Cl_uf—X
N4
PWM7_M1 | -- - | SPI1_CSN1 == |
" 5 Y5
PWME M1 | -- | SPDIF_TX M1 - | CLK_32K_OUT M1 | ——X
1CCTO0 Vee 1N6
VCCI00_vee <1500
100nF/
RK3526R C0201R

i

3
- NN
2_» HOST_WAKE WL  [16]

SDIOO_DO  [16]
SDIOO D1  [16]
SDIOO_D2  [16]
SDIOO_D3  [16]
>> SDIOO_CMD  [16]
R5669 1 2 22R  RO201 5> SDIO0_CLK  [16]
> WL_WAKE_HOST  [16]
UART2_RX M1  [16]
UART2_TX M1  [16]

UART2_RTSN M1  [16]
UART2_CTSN M1  [16]

_gg HOST WAKE BT  [16]

BT_WAKE_HOST  [16]

>> GPIOL C2 [16]

6.3V

g FRIENDLY
L https://wwe. Eriendlyelec. con/

hd

— https://wiki.friendlyelec.comf
N Pi R28S Rev
anoFrl 2605
Size | Page Name
a3 10.RK3528A HDMI/GPIOL
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LPDDR4
200Ball

30008
U3000A vee_1ve
b F a3
CH A CH B Tl vDD1_1 VSS_1 7375 vCC_DDR
e | = | amo 5 vop122 vSS_2 [or
[6] LEDDR4_DQO_A 22 {500 a bo0_b [BEL (¢ SSLPDDR4 DOO B (6] N vss s Sk
(6] LeooR4 001 A P s 001 b [ O S 1 voo1 s vssTa [-C
{6} zsssi:—sg;ﬁ [ b2 b I X 55522{83—: {s} T9 | VOP1_5 VSS_S e1p €3001 €3002 €3004 €3005 €3006 3007 3008 c3017 c3018
{6] LEDDRADO4 A & F Egi’a Eg}g i % Krepbra Dot s (6] i z”il‘ﬁf: 52273 22uF/6.3y 10uF/6.3y 1uF/6.3V| 100nF/6.3V| 100nF/6.3V| 100nF/6.3V| 100nF/6.3V| 100nF/6.3V| 100nF/6.3v
_DO4_| > Ta 7 < Q4| - vss_ 1.
{6] LeDDRA DO A g 7N 0057s [ % SSuepDRADOS B (6] vz ] yoni veeh 06038 =—=C0402 0201 0201 0201 0201 0201 0201 0201
[6] LPDDR4_DQ6_A S ] ooea 006 [ g PDDR4_DO6 B [6] vee boR N vss s 22 o o o o o o o o o
[6] LPDDR4_DQ7 A DQ7 a DQ7 b PDDR4_DQ7 B [6] 5 vss_10 [ —_ —_ —_ —_ —_ —_ —_ L L
[6] LPDDR4_DQSOR A D3 W3 LPDDR4_DQSOP B [6] e o s
_DOSOP_J 25 poso_t_a D0SO_t b [~ _DOSOP i vDD2_2 vss_12 o2 vee poR
[6] LPDDR4_DQSON_A DOSO c a D0SO b LEDDR4_DQSON_B  [6] vpp23 vssT13 S 3
o v +{ vop2_s vss_14 [t
[6] LPDDR4 DMO A (K- DMIO_a DMIO b f———————————<CLPDDR_DMO B  [6] W5 Vop2_5 vss_15 [55
- = vDD2_6 vss_16
\ B AB11 18 - 16 68 €3009 c3010 c3o11 c3012 c3013 c3014 c3015 c3016
(61 LeopRa Dot A ¢ ci1 | bes.a 098 b [y7 < QJLPDDRE DO B [6] o | VP27 VSS_ 1775 100nF/6.3V| 100nF/6.3V| 100nF/6.37| 100nF/6.3V| 100nF/6.37| 100nF/6.3v ~| 100nF/6.3V| 100nF/6.3v
[61 LeoDRa_DOS A ¢ Bl | D902 Ll T S QQLEDDRe Dos B - [6) vbp2 8 VsS_18 7519 ——co201 0201 0201 0201 0201 0201 0201 0201
[6] LPDDR4_DQIO_A S ELL{ b016 a 00107 (A g PDDR4_DQ10_B  [6] ) vssT1o (-S10
[6] LPDDR4_DQI1_A S DOI1 A oo s [k PDDR4 DQ11 B  [6] 2 1 von2710 VSs20 o ~ o o o o o o
[6] LPDDR4_DQ12 A ‘ DQ12 a DQ12 b V5 LPDDR4_DQ12 B [6] K vDD2 11 vss 21 —— —— —— —— —L — —L —L
[6] LPDDR4_DQI3 A X D013 a 0013s [ LEDDR4_DQ13 B [6] VDD2 12 vss 22 P2 = = = = = = = =
[6] LPDDR4_DQL4_A DO14 a D014 o LEDDR4_DQ14 B [6] VDD2 13 vss 23 vee boR
[6] LPDDR4_DQI5_A B9 | ho15a po1s b [RR2 LEDDR4_DQ15 B [6] -3 von2 14 vss 24 P2 -5
[6] LPDDR4_DQS1P A DLO W10 LPDDR4_DQSIP B  [6] NIz | Vo ves e o o
Bl cory v iib oS enm—n e NTE— G Gy R B ol o Ve
e - Dos1_c_a DOs1_c b - zgﬁg%; z::é; T c3019 3020 3021 | c3o22 w 3023 J c3024 . c3025 . c3026
c10 ¥10 « 8 = _ 22uF/6.3y 10uF/6.3y 10uF/6.3y 1uF/6.3V| 100nF/6.3V| 100nF/6.3V| 100nF/6.3Y| 100nF/6.3v
(1 meovRepMLA KK pe o e KuPpoRa DMLE (6] Rlz | /00200 Vs ==C0603A ==C0402 0402 0201 0201 0201 0201 0201
[6] LPDDR4_AQA 2 { a0 a CRO b R ((LPDDR4 OB [6] ﬂg vDD2 21 VSS31 [ o o o o o o o o
[6] LPDDR4 AL A CAl_a CAl b LEDDR4_AL B [6] VDD2_22 VSs_32 —
[6] LPDDR4 A2 A < a2 a2 o ’CLEDDR4_A2 B [6] BB | T3 vss 33 = = =
[6] LeDDR4 AIA S : Ay a a3 b 2 QuEDDR4 A3 B [6] B9 1 ypp2 24 vss 31 2
16] LeooRaALA S IE pevt caiTp [k 'QLEDDR4 A4 B [6] vee boR = vss 3 (A2 vee boR
[6] LPDDR4_AS A asa casB LEDDR4_AS B [6] o o vssT36
[6] LPDDR4_CLKP_A I8 £8 LEDDRA_CLKE B [6 55 | voo-) Ml .
|_CLEP_| CK_t_a CK_t b _CLKP B [6] VDDQ_2 vss_38
[6] LPDDR4_CLKN A EEN p Ko 2 LEDDR4_CLKN B [6] Bﬁg vpDQ 3 vss 39
vDDQ_4 vss_40
4 |2 1 _ . 0 3027 c3028 c3029 3030 c3031 c3032 3033 3034
{2} gggs:—gﬁg—: ;g 75 | CKEO_2 CKEO D 755 ggsssi:—ggg—: {2} 5 | Vbpe 5 Vss_41 7oy 100nF/6.3V| 100nF/6.3V| 100nF/6.3V| 100nF/6.3V| 100nF/6.3V| 100nF/6.3V| 100nF/6.3V| 100nF/6.3v
- - kg | CKEL @ CKEL b "\g - - VbDo_6 ves_42 C0201 C0201 C0201 C0201 C0201 0201 0201 ——C0201
X—] CKE2_a_NC CKE2_b_NC [—X ) vDDQ_7 VsS_43
vDDQ_8 vss_a4 o ~ o o o o o &
[6] LPDDR4_CSOn A 4 R4 LEDDR4_CSOn_B  [6] £lo | Jo0e M 2 = = = = = = = =
_CS0n_ 13 ©s0_a €30 b o3 _CS0n_§ VDDQ_10 vss_a6
[6] LPDDR4_CSIn A B cia csib (B2 LEDDR4_CSIn B [6] B yong 11 vss 47 vec_1ve
%2 cs27a_NC €s2_b_NC =X -~ vopo_12 vss_as o
vee_DpR G2 T2 WCC_DDR N [N VoSt [z
" PDRO————— ODT_C2_a opT_ch_b [0 we | VPPo_14 VSS_50
VDDQ_15 vss_51
. ybDQ_16 VS92 Iy c3042 3043 c3044 c3045 c3046
vee DoR R3001 ] 2 240R/1% R0201 a5 Vbho_17 V893 vip 10uF/6.3y 100nF/6.3V| 100nF/6.3V| 100nF/6.3V| 100nF/6.3v
! R3000 | 7 240R/1% R0201__ ag | 290 ybDo_18 VSS_54 T3R5 [ ——co402 0201 0201 0201 0201
=] 201 1 oooRe RESET (6 = VDDQ_19 VSS_55 [-oe—re
%= 202 nC RESET n < » n (6] VDDQ_20 VSS_56 [Fane ) ) N N )
€3000 Vss 57 [aBl0__ ] = = = = =
1nF/NC Ves_58
LPDDRAX_2008 ——co201
vcc_1vs
A1 an1
X—=— DNU_1 DNU_T7 212X
% DNU_2 DNU_8 %
DNU_3 DNU_9 55X ©3060
AL2 . g e c3063
B1 | DWU_4 DNU_10 73577 10uF/6.3V"| 100nF/6.3v
LBip ] Dwuss DNU_L1 g 2% 0402 0201
XK= DNU_6 DNU_12 X
- - o o~
LPDDRAX_200P = =
VCC_DDR VCC_DDR -
c3058
~| 10uF/6.3v
0402
~
' =1 = https: //waw. friendlyelec. com/
m—tl ELEC netpas feixi. Exiendiyeloc con)
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Step 1

VCC5V0_SYS-->VDD_LOGIC

VCC5V0_SYS-->VDD_ARM
Step 1

Branch to each load

Step 2

When LAYOUT,

c5633
—10uF/6.3V
0402
VCC5V0_SYS 2100 12100 VDD_LOGIC VCC5V0_SYS 210 12101 VDD_ARM
- u21 ~ - 2101 o}
7 , . 2000mA 1400mA
N Lx T VIN Lx WENZO1615RYROMT T
c2100 ~ 2 VDD_LOGIC EN 7 1 Trms = 3.4A €3070 ~ rms=2.05A
10uF/10V N B 0,043 ~| c2101 ~| c2103 | ca102 10uF/10V N 1 DCR=0.0900hm R3874 €3069 | c3oes | c3072 7| cs632
C0603A R0201 -0430hm pa10p 22uF/6.3V 22uF/6.3V T —100nF/6.3V c0603a RO201  €3071 7 [ . e 1.0uH£20% 100R ——10uF/6.3V 10uF/6.3V " —100nF/6. 10uF/6.3V
R2100 IND_2520_2 90r | coso3a | coso3a o coz01 100nF/NC * 6 o Tsat=3.353  pooo0 0402 0402 o co201 0402
= R0201 0201 z -
) SYB8883DFC vee_3v3 o o
vee_3v3 = ~ = VDD_ARM =
VDD LOGIC
r - = €3067
- c2110 R3873 22pF/50V ) R3875
R2104 = 22pF/50V Q2 R2105 Defayult 0.901V 12K/1% R3876 R3872 0201 56K/1% Default 0.953V
20K/1% R2108 R2109 0201 s1x/13 Do -2 £ 0. RO201  22K/1% 120K/1% efault 0.
RO201  8.2K/1% 300K/1% o 0.703V-1.006V o RO201 RO201 RO201 (0 .746V-1.201V
R0201 RO201 o Ro201 ) (9] L o_amu 1 2 ) -
[9]  PWM2_MO_LOGIC ) 1 2 . 2 : V=Vmax- (Vmax-Vmin) *Duty J— 3073 V=Vmax- (Vmax-Vmin) *Duty
| ra110 c2112 - Defaul wn 10K/1% 10nF/50V R3870
Default down 108/1% 10nF/50V R2111 efault do RO201 0201 100K/1%
RO201 0201 100K/1% N
R0201
RO201 o = o
o o L = L
Note: Note c
VCC5VO0_SYS-->VDD_0V9 VCC_3V3->VCC_1V8 :
> When LAYOUT, a star must be used, - > —

a star must be used,

Branch to each load
VCC5V0_SYS
02102 ke VCC5V0_SYS vee_1v8
e 4 1 100mA T 2 U3804 13001 =
7 VIN  VOUT . 1000mA
c2117 L WEN201610HIROMT
10R c2116 N |2 1uF/6.3V Irms=2.05A c3913 =
R0402 1uF/10V "~ BN o GND €0201 1 DCR=0.0900hm 10uF/6.3V
€0402 c2122 7 o B 1.0uH£20%
N R0201 100nF/NC = 2 Isat=3.35A R0201
€0201 SGM2036-0. 9YUDH4G/TR © €0402
= Auto-discharge = Yes 578892
- = R3906 -
=1 sv 1 R
T=5.35mS =
B
VCC5V0_SYS-->VCC_3V3 VCC5V0_SYS-->VCC_DDR
VCC5V0_SYS VCC DDR
3 U2106 12103 1000mA
T e, Vo Vo N
L WEN201610HIROMT
VCC5V0 _SYs 12102 vee_3v3 c2131 Irms=2.052 - c2132 c3074
2105 3A max 10uF/10v 1 DCR=0.0900hn | c2129 R2130 10uF/6.3V" 10uF/6 3| c2133 u
3 16 C0603A FE 1.0uHi20% TS "22pF/50V> 84.5K/1% C0402 0402 100nF/6.3V
c2130 R2127 o Lt 2 1sat=3.35a | c0201 RO201 | o o co201
10uF/10V vece_3v3 EN 7. 1 Trms = 3.4A C2126 c2127 c2128 < o
C0603A EN B 0,043 22pF/50V) R2128 22uF/6.3V"| 100nF/6.3V = 5Y8892
150K c2134 2 43ohm 150K/1% 0201 | =
R0201 100nF/16V X% IND_2520_2 RO201 | o EN=1.5V R2132 ]
0201 0201 c0603a 100K/1%
= o 2] o T=5.35mS o / H
: = SY8883DFC = = - R0201 '
= R2131 N '
EN=1.5V 33K/1% -
RO201 = F
T=5.35mS =
= o ! A
oA,
= e
DDR4 1.20V | 100K 1%
LPDDR4/4x | 1.10V [ 84.5K 1% % FZR|END Y
F https://waw. £riendlyelec.com/
DDR3 1.5v 150K 1% 4A1 ! https://wiki.friendlyelec.com/
DDR3L 1.35V | 127K 1% NanoPi R28$ ?govs
LPDDR3 1.25v 110K 1% Size | Page Name
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GMAC Ethernet

VCC_GEPHY_3V3

vee_3v3 VCC_GEPHY_3V3
T FB4 1200hm@100Mhz T
(9 emcLmsaL c3882 c3883 e
= vee_ive 100nF/6.3v 100nF/6.3v CBM1005050121T
0201 0201 -
vee_1ve c3885
c38s4 " 4.7uF/6.3V
. 100nE/6.3V c3886 3887 ] cosnz
€0201 100nE/6.3v 1uF/6.3v
R3827 0201 0201
2K VCC_GEPHY_3V3 =
20201 3803
o 12 1 payrsts DVDD_RG = —
13 NS
191 ([;:immx;:é_mc T e [SCCCE R c3889 VDD10_PHYO
. KD MDIO AVDD33 VDD10_PHYO 100nF/6.3V o
[9] GMACI_TXCLK TXCLK g %C AVDDLO 38 coz0t o o
{g% gmgi_:gg 5] TXCTL AVDD1O =5
- TXDO AVDD10 o o o
3890 c3891 c3892 3893
[9] GMACI_TXD1 U
(9] GMACI TXDZ 3 ;iﬁ; i vDD10 PHYO 100nF/6.3V 100nF/6.3V 100nF/6.3V = 100nF/6.3V
(o] GHACI TxDS s e _ ] Tcozol ] Tcozol 0201 0201
DVDD33
(9 oucy mcik ) RACIK R 1 2 22R RO201 §ﬁ§$§ ; - ree oo |22 ~
[9] GMACI_RXDV_CRS RXCTL/PHYAD2 o
o) amer mmo K RYDLY 5 12218 WEN201610H2R2MT c3894 3895
! - X TXDLY 4| RXDO/RXDLY 1 10ur/10v 100nE/6.3v
[9] GMACL RXD1 3| RXD1/TXDLY MPI[0]4 [ GE MDIO P Che03A 20501
9]  GMACI_RXD2 PLLOFF. -
[ | 2 PRYADO 5| RXD2/PLLOFF MDI[0] 1 GE_MDI0O N
19] auactrw3 RXD3/PHYADO 4
31 - ) MDI[1]+ _5 GE_MDI1 P
INTB/PMEB MDI[1]- 1 GE MDIL1 N =
R3834 1 2 10K LEDQ/CFG_EXT 32| o 6
VvCC_GEPHY 3V3 O TEDI/CFG D00 33| LEDO/CEG_EXT MDI[2] 4 [—————] GE MDI2 P
R0201 TED2/CFG_LDOL 34 | LED1/CFG_LDOO MPT[2]= GE_MDIZ N
LED2/CFG_LDO1 9
MDI 3]+ [Hg————— GE MDI3 P
[9] GMACL_MCLKINOUT (- R3835 1 2 100R RO201 35 | cixour MDI(3]- GE MDI3 N
36
R3837 1 7 100R 37 | XTAL_IN 41
KL NP A 1L S—
©3902 R3836 RO201 XTALioUT/EXTi(:LK GND
15pE/50v 120 x9
€0201 R0201 RSET =
1 3
RTL8211F-CG
25MHz|/15PPM/8pF
<l
c3898 c3897 LESD11LHS. 0CT5G LESD11LHS. 0CT5G
15pF/50V 15pF/50V
€0201 €0201 LESD11LHS. 0CT5G LESD11LHS. 0CT5G
| LESD11LH5.0CT5G LESD11LH5.0CT5G
LESD11LH5.0CT5G LESD11LH5.0CT5G
vee_3v3 LAN_DOP
13012 TAN_DON
R3842 1 2 4.7K_R0201 _ LEDO/CEG_EXT GE MDIO P C5628 2 1 100nE/6.3V MDIO_OP 1 2 1 2 ||,
R3843 1 2 4.7K_R0201___ LEDI/CEG_LDOO T0201
[ R3844__ | 2 4.7K_R0201___ LED2/CEG_LDOL GE MDIO N C5877 2 1_100nE/6.3V MDIO ON 4 3 '||| 4 3
I ReMIT 10Y ¥xt 1.8V coz0t | conz9m
= LPEQ436NL
vee_1ve 13013 LAN DIP
13016
T R3845 1 2 4.7k R0201 PHYADO GE_MDI1 P C5879 2 1 100nF/6.3V MDI1 OP 1 ' 2 l 1 2 ||'
R3846 1 2 4.7k R0201 PHYAD1 C0201 ANANS AANS LAN DIN 6
[ R3847 1 2 4.7K__R0201 PHYAD2 GE MDI1 N C5878 2 1 100nF/6.3V MDI1 ON i1 A~~AL3 'Ill 41 A~~~ 3 7
PHY Addr€ss :001 o201 l B8
LPE0433NL LPEO436NL
8P8C
13014 LAN D2P
vee_1ve 13017 TAN D2V
GE MDI2 P C5881 2 1 100nE/6.3V MDI2 OP 1@ 2 1 2 ||,
R3848 1 2 4.7K R0201 RYDLY 0201 SAANS SAANS
R3849 1 2 _/NC___R0Z20L TXDLY GE MDI2 N C5880 2 1 100nE/6.3V MDI2 ON 1l A~~~ '|| 1| A~~3
R3850 | 2 4.7K_R0201 PLLOFF C0201 | l
LPE0433NL LPEO436NL
Disable RX & TX Delay
ALDPS Mode PLL Off 3015 LA D32
TAN D3N
GE MDI3 P C5883 1 100nE/6.3V MDI3 OP 1 2 l 1 2 ||,
0201
GE MDI3 N 5882 1 100nE/6.3V MDI3 ON 4 3 '|| 4 3
RXCLK €3903 2 1 15pF/50v_ C0201 0201 | l
TXCLK €3904 7 1_15pF/50V__C020L LPE0433NL T PEOA36NL FRIENDLY . ;
https://wnn. Eriendlyelec. com
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PCIe Ethernet

[7] PCIE_REFCLKN_100M

[7] BCIE REFCLKP_100M 22

[7] PCIE20_TXDP
[7] PCIE20_TXDN

[7] PCIE20_RXDP
[7] PCIE20_RXDN

VDD_RTL 1.0V

vee_3v3
(o)
vee 33 R3851 100K RO201 RTL_CLKREQB
= R3852 T00K__R0201 RTL_LANWAKES
R3853 T00K__R0201 RTL_ISOLATES
5656 5654 T cses3
100nF/6.3y 100nF/6.3V |  10uF/6.3v
0201 0201 0402
3835
15 VDD_RTL 1.0V
REFCLK_P T
16 - 23
REFCLK_N VDDREG
€3929 C0201 100nE/6.3V 13 - 24
©3930 C0201 T00nE/6.3V ST e REGOUT J_
31
€3920 0201 100nF/6.3V 17| eon REET VDD_RTL_AVDD_3.3V c3916
€3918 C0201 100nF/6.3V 18 I 7 10uF/6.3V
[ Hson Sl wwn R3854 0402
VDD L
RTL CLKREQB 12 | 8 VDD_RTL_AVDD_1.0V 502
19 CLKREQB AVDDL0 [ =
[9] PCIE ETH PERSTB Dy pppsTR AVDD10 55 VDD_I Ru, 1.0v -
AVDD10
RTL_ISOLATEB 20 . ) 22 =
RTL LANWAKEB 21 ISO‘LATLB DVDD10
LANWAKEB - 1 MDIPO
25 2 MDINO
W LED2 MDINO
# fiﬁémo MDIP1 - —
5 MDIN1
MDIN1
28 CKXTALL MDIP2 3 MDIE2
29 | = . 7 MDIN2
CKXTAL2 MDIN2
33 - Ll MDIP3
R3857 EXP_PAD (GND o e MDIN3
100R
RO201 RTL8111H-CG

25MHz/15PPM/8pF
|

FB8

C€3917

100nF/6.3V
0201

VDD_RTL_AVDD_1.0V

1200hm@100Mhz
1.0A Max
CBM100505U121T

VDD_RTL AVDD_1.0V

vee_3vs

10uF/6.3V 100nF/6.
0402 0201

Je— b

FB9

5657 €5651 €5652 €3911 J_ 5658 10ur/6.6v 100nE/6.3y 100nE/6.3y 100nE/6.3V
zl; Loons/6. zl; Loons/6. zl; 100me/6..3v c0402 [ co201 201
201

VDD_RTL_AVDD_3.3V

1200hm@100Mhz
1.0A Max
CBM100505U121T

VDD_RTL_AVDD_3.3V

CSSSDJ_ C5655 —L C€3915 J_ C€3919

VDD_RTL_1.0V

€3922
100nF/6.3V
0201

— C3925 LESD11LH5.0CT5G LESD11LH5.0CT5G
15pF/50V 15pF/50V
€0201 0201 LESD11LHS . 0CT5G LESD11LHS. 0CT5G
LESD11LH5.0CT5G LESD11LH5.0CT5G
LESD11LH5.0CT5G LESD11LH5.0CT5G
13019 LAN_DOP
13020 LAN_DON
MDIPO c5891 2 1 100nE/6.3v__ MDIO OP 1@ 12 2
0207 AANAS AANAS [i
MDINO c5884 2 1 100nF/6.3V__ MDIO ON | =~~~ ||| | =~~~ L3
0201 [
| l CON29A
LPE0433NL LPEQ436NL
13021 LAN D1P _
13024
MDIPL 5886 2 1 100nE/6.3v__ MDIL OP 1@ 2 l 1 2 I —
0201 AANAS AANAS | LAN DIN 2 —
MDINL 5885 2 1 100nE/6.3V__ MDIL ON | =~~~ ||| | S~~~ 7 -
0201 5 —
LPE0433NL | LPEQ436NL l
8P8C
13022 LAN D2P
AN _D2N
MDIP2 c5888 2 1 100nF/6.3v__ MDI2 OP 1 1 I
0201 |
MDIN2 5887 2 1 100nE/6.3V__ MDI2 ON 4 | 4
0201 | | 1
13023 LAN D3P
13026 AN D3N
MDIP3 ©5890 2 1 100nF/6.3V__ MDI3 OP 1@ ]2 1 2 ||,
0201 AANS CAANAS
MDING 5889 2 1 100nE/6.3V__ MDI3 ON | A~~~ 3 ||| | A~ L3 FRIENDLY
0201 | l
LPE0433NL LPEO436NL =i E https://waw. friendlyelec.com/
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VIN-1 USB-C, VCC5VO0_SYS

D101 2
-I|| SSN N\ — USB-C1
LS = ) i
ESD56201D15 TB_2x1M5 a =
VCC5V0_SYS n
- 3000mA U3834 3000mA 2 =
6 A4B9
VBUSOUT VBUS1 VBUS
vBUS?2 — noB4 |/
5649 c5648 VBUS2 VBUS i
100nF/16V o ;ﬁlﬁ
04027 100pE/50v 7 s
P 20201 *—2 eonp NC4 %( 1 5 oM2
Nes X 1 e pp1 cc1
) DP2 cc2
88 [7] USB20_OTGO_DP
oLTGEE [7] USB20_0OTGO_DM sipiz |
Vovp = €V a1op1 | GNP
Iin = 32 GND
= N
— S &
D100 & 2
.|| AZ1045-02F
[8] SARADC_IN3_VIN R3878

[7] USB20_OTGO_ID

100K R0201
>: R3879 10K R0201 |IlVCC5V0_SYS

> R3922

Slave Mode

/NC R0201 ||I'

[7] USB20_OTGO_VBUSDET ) ig::z ;gi igggi VCﬁSVO_SYS
|-

USB-Type-C 12Pin

RTC IC

X8 €2200 2 1 12pF/50V I
€0201 | U2103
1 1
r

o7z IN4L4SHT 73 -
vee_3v3o 1 ﬂ 2 i .
| -V A
€2206 B
100E/6.3V 3V Coin Ce
0201
- 8 R2205
oscl 108
7
21 0sco  crxour 2 1 ovee_3v3
3| 6 R0201
INT
121 SCL MO [9]
vss > 12C1SDA MO [9]
HYMB563TS

microSD

[9]  SDMMC_VOL CTRL H (-

SDIO2.0 SDMMCO_VOL_CTRL=H VCCIO_SD=3.3V(Default)
SDIO3.0 SDMMCO_VOL_CTRL=L VCCIO_SD=1.8V

vce_3v3 VCC5V0_SYS VCCIO_SD
5 - U3833 ~
T 100mA \ T 100mA
o VIN VOUT
R3889 cs631 | “ -
10k 1uF/10V 3 o 5630 R3920 o
R0201 c0402 |[¥ EN -z GND | 1ur/6.3v y 1K
B @ 0201

R0201

| WL2820D33-4/TR
Auto-discharge = N

U3832
1
VIN  VOUT D71
EN £ GND Soiic_p2 1é
&
> sDMMC_D3 2
| WL2820D18-4/TR 9 -
Auto-discharge = No
1 SDMMC_CMD 4
7| x4
SDMMC_CLK 5
6
AZ1045-04F
vee_3v3 o1 VCC3v3_SD 1%
WPM1480-3/TR 500mA T
JLd -
R3883
1% D74 c
3866 o Ro201 SDMMC_DO 1
1 |2 10
SDMMC D1 2
- 100nF/6.3V = 9
R3884 0201
1K SDMMC_DET L 4
7| x4
RO201 SDMMC_PWREN=L VCC_SD=3.3V (Default) veesv3_sp o—:5
[9] SDMMC_PWREN L ((——— ¢ SDMMC_PWREN=H VCC_SD=0V -

R3894 AZ1045-04F
|
5.1K 1
RO201
N

o
Address:Read A3H, Write A2H %f MICROSDL
7bit address: 0x51 b o o
[7] spMMC_D2 DAT2
[7] spMMc_D3 CD/DAT3
[7] SDMMC_CMD cMD
VCC3V3_SDO VDD
171 soMmC_CLK (K- 2 c1x 5
vss
[7] SpmMC_DO 7| paro
[7]  spmMc_D1 8 1 oam1
Be I.Ig UART [7] SDMMC_DET ] El jpei
o o -
3863 3864 i = @
10uF/6.3v "~ 100nF/6.3V - E’k N
€0402 0201 = =| Microsp-A102-206017-001
af o
R5929 )
USB-C2 VCC3V3 DBG  R0201 u
USB-Type-C 12Pin 2 u3s22 22
USB DB DP |10 2 1
- - VBUS_DBG 955 DB DN UD+ V3 ,—\/\/\/—>>UARTO_TX_M0_DEBUG 191
w ) uD- RXD 2 La 1
B GND TXD ¢—<< UARTO_RX_MO0_DEBUG
e LngBe T %D ISED | R MO
VBUS [ong R1379 R1380 % i vee 7 1N4148HT LED1
i VBUS 3.3R 3.3 X—=— crs# oW [——X N 10k (9] 1mp1 ((—FaSL 2.2K PaZal II
SEUL 7 R0201 R0201 CH340E ——c1235 R0201 RO0201 |
SBU2 DML 57 1 o c1236 < 100nE/6.3V LED_SYS LED_0402_Green
. DM2 |55 100nF/6.3v —— | c0201 LED_0402_Red
i e | 0201 r3863 Lep2
- ) 03923 [9] 1ED_SYS (K- N’)‘ |||. 191 1ED2 (K R5“5\/\/_§6§‘U‘1 ’l’)‘ |||.
o lLa1B12 WL2820D33-4/TR LED_0402_Green R
isg A12BL Auto-discharge = No
) VBUS_DBGO. Alvin vour B2 (OVCC3V3_DBG
o =«
“ @ - c5893
C€5892 R5933 3 a 2 1uF/6.3V FRIENDLY
o = - EN GND
| ) 1uF/10V g €0201
C0s02 T rodor 3 = LED =1 B~ https://waw. Eriendlyelec.con/
; S —d ELEC
N

https://wiki.friendlyelec.con/

NanoPi R28S [ o

2605

size | Page Name
a3 15. Power-IN/RTC/SD/Debug

Date: 15/ 16

ednesday, July 29, 2026 | Sheet:
1




eMMC Socket

Buttons

K1_MASK
SIDE_3.3x4.5MM

R3891
vee_1ve 1 2 2 ==,
5 [8] SARADC_INO_BOOT ) 957 MASK
CON26 100R & X
- vee_1ve RO201 D €
R3902 D84
7 7
10K 171 emmc 05 KL K > ewcds (7] B LESDBDS . 0CB1TSG =
7 7 7
N I TR (> emcor (7] 3903
71 emcoo K N 3 g K Y emcol (7] 1o
g 7 RO201
7 7
S T_c3908 78C C0201 9 6 > ewcrpz M
171 emmc 03 K S <D eMMC_CMD  [7]
vee 1vs o R3%01 1 2 10K R0201 o vee s TZ“Z .
T 1 2 10K wee_3vs K2_USR
O vec_1v8 R0201 SIDE_3.3x4.5MM
R3904 22R R0201 =
[7] EMMC_STRB ) 1 2 3 5 I 1 2 2 1
[9] GPI04_B2 USRBIN (K- ]
L . R3892 100R : USER/C
34P-H10 RO201 %_ _%
D85
LESD8DS5 . 0CB1T5G = =
CON27
0 -
9
8
1
6
6 5
vee_3v3 vee_1ve 7
) [ 3
) 9
€3907 €3906 €3905 c3908
_| 100nF/6.3y| 10uF/6.3v 100nF/6.3V| 10uF/6.3V 9
=—co0201 €0402 =—co0201 0402 8
] J J J gl
3
= 30P-H10
- -
Wi-Fi & BT
. . aNT1
RF Microstrip Z0=50ohm - RF ANT 2x2MM M = H I
ounting Holes
3.3V 03920 aNT1 1 Q /)
R5670 1 2 _/NC_R0201
191 ce104_A0 R5671 | 2 OR_R0201 ] PWR WF12 2 e 3 #2 "
[10] GPIOl_C2 3| PWR_WF WL_BT_ANT
1.8V [10] ~ WL_WAKE_HOST 2 wL_iake_ost -
[10]  HOST_WAKE_WL = HOST_WAKE_WwL NC/ANT1 X FB2106
1101 SDI00_CLK SDIO_CLK 1200hm@100Mhz
[10]  SDI00_CMD SDIO_CHD 9 WIFI VBAT 600mA Max 2.5MM_HOLE 2.5MM_HOLE 2.5MM_HOLE 2.5MM_HOLE
[10]  SDIO0_DO SDIO DO vEAT [ ovee_3v3 | 2o o 2-5MM o 2-5MM o 2-5MM
[10]  spz00_D1 SDI0_D1 VbDIO c5&75J_ cs5874 1.0A Max
[10]  SDIO0_D2 SD1O D2 vee_1ve
[10] SDI00 D3 D10 D3 100nF/16V 10uF/10v CBM1005050121T
- SbIo b . €0402 C0603A = =
[10] HOST_WAKE_BT & oD cfggs 6.3
[10] ~BT_WAKE_HOST o CUZrUﬂl"/ .3v 1
[10] UART2_CTSN M1 UART1_RTS GND -
[10]  UART2 RX M1 UART1_TX GND
[10] UART2_TX M1 UART1_RX GND
[10] ~UART2_RTSN M1 UART1 CTS
25 B NC1
X5 BCM_OUT NC2
w PCM_CLK NC3
X5 ECM_IN NCé4
X—=—] BCM_SYNC NCS
11 NC6
X5 UsB_DP NC7
X—=——1 USB_DM NC11
50 NC10
X557 UARTO_RX NC9
X—=——] UARTO_TX NC8

Wi-Fi&BT

FRIENDLY
ELEC

3

https://waw. friendlyelec.com/
https://wiki.friendlyelec.con/

NanoPi R28S o
Size | Page Name

A3 16.eMMC/WiFi/USB

Date: Sheet: 16/ 16

cdnesday, July 29, 2026 |
1




