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SIS N oun CEC
B TRClamp0524P *—=2 NC
scL
SDA
HDMI-HCEC
G_DDCICEC
HS5% :I?JVT PLUG_DET
HEA =z oM
HHPD | 3333
B o nouw
RO 8 IIII
z z z z @ nunnn
2| 5|3)|3
b= = T = = i
- - - o olsileilen
A b & SFR
Ra40 @ @ 7] 7] 3
27K g 8y ey & 6 1
R0402 A £ A 4 g
SA S A SIS 3
IR -k WaR el a2
7] 7] @ @ it
w g ] ]
2133 ]|3
VCC3V3-HDMI glal2|a
w w w w
SOD123

XBS104S14

GND GND GND GND GND

..}
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WL-SDIO-CLK
WL-SDIO-CMD
WL-SDIO-DO
WL-SDIO-D1
WL-SDIO-D2
WL-SDIO-D3
BT-UART-RX
BT-UART-TX
BT-UART-CTS
BT-UART-RTS
BT-PCM-SYNC
BT-PCM-CLK
BT-PCM-DIN
BT-PCM-DOUT

WL-PMU-EN
WL-WAKE-AP
B

T-RST-N
P-WAKE-BT

VCC-WIFI-IO

VCC-WIFI-IO

VCC-WIFI-IO

WIFI-VCC VBAT-EXT

C6428 C234
1uF 10uF
C0402 || C0603

GND

BATT_THERM4

Wifi+BT port

J50  pIP_2_0_2X8+2X7

® BT-PCM-SYNC

e BT-PCM-CLK

BT-PCM-DIN

BT-PCM-DOUT

BT-WAKE-AP

BATT_THERM7 AP-WAKE-BT

WL-SDIO-CLK

WL-SDIO-CMD)

WL-REG-ON

WL-WAKE-AP

WIFI-VCC

PMC_SYNC RX
PMC_CLK TX
PMC_DIN CTS
PCM_DOUT RTS
GND ND1
BT-WAKE-AP BT-RST-N
AP-WAKE-BT lovce
GND2 GND3
GND DO
CLK D1
GND1 D2
CMD D3
WL-REG-ON AP-CK32KO
WL-WAKE-AP GND2

VvCcC1

Swi11
TPC SW_SPDT
2 BT-UART-RX
7 A BATT_THERMS
BT-UART-CTS
BTUART-RTS o
0
2 BT-RST-N R9727
4 VCC-WIFIO 470R
6 RO402
TPC
8 WL-SDIO-D!
o WL DIg—DlO @BATT_THERM6
2 WL-SDIO-D2 LED4,
Z) WL-SDIO-D3 NI_LED ol
0 CK3: 7| 8
28 ¥l <=
30 WIFIVCC gz
z =
= 1
GND
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PI-2 bus

©oo

©oooo

TP721 PLLLIR_RX
TP718 PLS
TP706 PLY

OO0 ©OOEO COOO ©O ©O ©OOO COOOO ©COOO ©OOOO ©OOOO COOOOO ©OOOOO ©OOO ©OOOOC

©opo

9

HBIAS
HPOUTL
HPOUTR

MIC2N
MiC2P
PL11-IR_RX
PL8

PL9

WL-PMU-EN
WL-WAKE-AP

TWI1-SDA
PB6

TWIO-SCK
PD6

GTXCTL
PD1-SPI1_CLK
RMII-RXD1
RMII-MDC

PD2-SPI1_MOSI
CsI-D5

CSI-RST-R
WL-SDIO-DO
CsI-D3
CTP-RST

PH7
GRXD3
LS-INT

PH9
RMII-TXCK

GRXD2
RMII-TXDO
MAC-RST
RMII-CRS-DV/
GRXCK

CSI-DO
BT-PCM-DIN
BT-PCM-SYNC
CSI-VSYNC

CslI-Da
CsI-Dé
CSI-STBY-F

BT-UART-RTS
BT-UART-TX
MIPI-DSI-DOP
MIPI-DSI-DON

MIPI-DSI-CKP
MIPI-DSI-CKN

PC15
4G_PERST#
HTX2N
HTX2P

HTX1P
HTX1IN

HTXCN
HTXCP
PC9
PC14
PC13

HSCL
HSDA
PC11

HCEC

BAT-RTC

AN A A AN NI A A ANIAZ AN NN

&

Ju1
HBIAS 1 EAROUT P
HPOUTL 3|1 213 EAROUT N
HPOUTR 5 g ‘s‘ HS-MIC
7
IC2N 7 81710 HPOUTFB
iC2P 9 100112 EVADC
PLILIR_RX u 12171 BTRST-N
PL8S_TWI SCK b 14 4G _DTR
PLO-S_TWI_SDA 15 16 BT-WAKE-AP
17 18
WL-REG-ON 19 20 HP-DET
WL-WAKE-AP 21 22
28 24 LCDBL-EN
PB5125 BCLK 25 26 PBA4-125_SYNC
PB7-12S_DIN 9 | 27 28 PB3
51 29 30
PBY 33| 3L 32 PB8
PBO-UARTZ TX 35|33 34 PB2
PH3-TW1 SDA 7|35 36 PHB-OWA OUT
PB6-12S_DOUT 37 38 PD7
39 40 [
TP-SCK 3| 41 4217 |PD5-UART4 CTS
PD6 43 441 TP-SDA
GTXCTL 47|45 2 RMIFRXDO
PDL-SPIL_CLK 29| 47 LCD-RST#
RMIFRXDL 51|49 PD4-UARTA RTS
RMII-MDC 53 gé CSIDL
55
PD2-SPIL_MOSI 57 55 CSI-PCLK
CSi- 59| 57 PDO-SPIL_CS
CSIRST-R 61| %9 PH2-TW1 SCK
WL-SDIO-DO 63 | 61 TP-INT
CSI-D: 65 gg gg PH6-AP-WAKE-BT
CTP-RST 67 17 68 PH5-GS-INT
69
PH? 1689 70 WL-SDIO-CLK
GRXD3 3| 7L 72 GCLKIN
PB1-UARTZ RX 5|73 7 RMI-MDIO
PHO 7175 % RMI-TXDL
RMI-TXCK 9 ;; ;3 80 GTXD3
s o o[22 GTXD2
85 | 83 841786 BT-PCM-CLK
87 85 8 788 BT-UARTCTS
RMI-CRS-DV 89 | 87 88 790 BT-UART-RX
GRXCK 91 g? gg 92 CSI-RST-F
93 94
CsI-D0 95 | 93 941796
BT-PCM-DIN 97| 95 96 |98
BT-PCM-SYNC 99| 97 98 7100
CSIVSYNC 9 100 102 CSI-MCLK
101 102 05—
CsI-D4 103 104 7106 WL-SDIO-D2
CSID6 105 106 7108 WL-SDIO-CMD!
CSI-STBY-F 107 108 WL-SDIO-DL
CSI-D7 109 110 WL-SDIO-D3
SREST 111 112 475
113 114 DSLD1P
BT-UART-RTS 115 16 DSI-DIN
BT-UART-TX 17 118 BT-PCM-DOUT
DSI-DOP 119 120 7152
DSI-DON 121 Z)
123 5
DSI-CKP gg
DSI-CKN u b
PC15 *133 | 131
PC4 5 | 133 HDMI-HTXO0P
7| 135 HDMI-HTXON
HDMI-HTX2N 137
HDMI-HTX2P 139 PC2
HDMI-HTX1P 43 | 141 PeTe X
HDMI-HTXIN 45 | 143 PC12
77 145
HDMI-TXCN 29 | 147 PCI-SPIO_MISO
HDMI-TXCP 51| 149
PC! 53 | 151 PC6
PC14 55 | 153 PC10
PC13 57 igg USBL-DP
59 USB1-DM
HDMI-SCL 161 | 159
HDMI-SDA 63 | 161 HDMI-HPD
PCIL 65| 163 PL10-S PWM
HDMI-CEC 67 125 PWR ON
69
USBO-DP 171 | 169 DCDCL
USBO-DM 3| 171 GPIO0-LDO
CHG_LED 5 | 173 ALDOL
RESET 7 gg
9 DCIN
ELDO! X ie1| 179 DCIN
DLDO: 83 | 181 DCIN
VCC-WIFT 85 | 183
DCLSW 87| 185 USBVBUS
DLDOZ2 89 | 187 USBVBUS
DLDOL o1 | 189 USBVBUS
VCC-WIFIIO 93 | 191
195 | gg BATT_SENSOR
VRTC 97
PS 99 | 197 VBAT
PS 01 ;g? VBAT
0o
PS 03 | 201 188 202 VEAT
PIC-204PIg[S
= SR

»

EAROUTP
EAROUTN
HS-MIC

HPOUTFB

LCD-BL-EN
PB4
PB3

PB8
PB2
PH8
PD7

UART4_CTS
TWIO-SDA
RMII-RXDO
LCD-RST

UART4_RTS
CsI-D1

CSI-PCLK
PDO-SPI1_CS
TWI1-SCK
CTP-INT
AP-WAKE-BT
GS-INT

WL-SDIO-CLK
GCLKIN
RMII-MDIO
RMII-TXD1
GTXD3
GTXD2

BT-PCM-CLK
BT-UART-CTS
BT-UART-RX
CSI-RST-F

CsI-D2

CSI-SCK
CSI-HSYNC

CSI-MCLK

WL-SDIO-D2
WL-SDIO-CMD
WL-SDIO-D1
WL-SDIO-D3

MIPI-DSI-D1P
MIPI-DSI-DIN
BT-PCM-DOUT
MIPI-DSI-D3P
MIPI-DSI-D3N
MIPI-DSI-D2P

MIPI-DSI-D2N

CSI-STBY-R
HTX0P
HTXON

pPC2

PC16

PC12
PC3
PC1

PC6
PC10
USB1-DP
USB1-DM

HHPD

LCD-PWM
PWR_ON

Ts

©oo

9
9
9

©COOO ©OOO COOOOO ©OOOOO ©OOOOO ©OO®©

©o00® ©COOOOPOOOOOO ©OOOo

vooo

©oo

—PBS O TPr2s

VBAT

VBAT
DCDC1

DCDC1
ELDO3

ELDO3

DLDO3

DLDO3

VCC-WIFI

VCC-WIFI
DC1-sW

DC1-SW
USBVBUS

USBVBUS

DCIN
[ DCON_ e TPC
DLDOZ
DLDO2
DLDOL
DLDO1
ALDOT
ALDOL
VCCWIFHO
VCC-WIFI-IO
GPIOO-LDO
GPIOO-LDO

PS

PS

Pine64

ize Document Number

&1 P12

Date: . alurday, February 23, 2019 Eheet 13
T




5
GMAC-3V

3

0.1uF |

PHY_VDD33
OB,\NGRBO VDD33 T
| L. 1
Reserve for EMI | ., T it T b T S
| T wF == ecwr L PHY_AVDD33

OR,\/\/\GRZSE ’ Q

‘\H_<

RTL8211CN/D/E GL1| C56 | uU10

GR6Y GR66|GR124GC41/GC57

Enable switching
regulator O O x

O|X|X]| O

Disable switching X X O

regulator

Xlolo| X

Note 1: The Trace length between GL1 and Pin 48
must be within 0.5 cm. GC40 and GC41 toG L1 must be

GC2! GC26
0.1uF 0.1uF

RTL8211D/8211CN:GC40 22uF(X5R)
RTL8211E: GC40 4.7uF(X5R)

3.3/2.5V RGMII Power 1
PHY_VDD33U3 PHY_VDD25
? 3 VIN %UT 2 ?
z + GC58
o NC/10uF

“‘g f_‘

NC/LP3986-25
GND

Reserve for 2.5V RGMII power (If MAC support 2.5V RGMII)
R80 for 3.3V RGMII

R81 for 2.5V RGMII (From 3.3-2.5V LDO) HY VDD33
R82 for 2.5VRGMII (From ACR 2.5V) ‘ - - .
RTL8201FN/EN:GR81(NC) GR82(NC) GRE0 A AR 9
VDD33_vDD25 ((—pD33 VDD L / PH\é»VDDZS
- |_GR81 IC/OR
For EMI GC27,GC28 must GC2 GC28|

close to pin15 and pin21 :‘E O'Ni o1

> PHY_AVDD10
RTL8201FN/EN : e 6c4 44 close to pin40

C40,C41,GL1is NC i %L :‘E
, , IS 0.1uF 0.1uF O1UF

o . |
GMAC-3Y within 0.5cm. GC33,GC38,GC35,GC37 isNC 1 L PHY_VDD10
D%'SW T = C40closeto L1 7 - ‘ T
REGOUT —RECOUT T YBDI0 1 GRIOE A ~—OR > PHY_VDD10
4.2uH-700mA - - - l l I l - -
- - I cca Reserve for EMI gess gear 6c39 C39 close to pin28
RTL8211D/8211CN: L1=4.7uH 47uF(X5R)‘ — — !
VDDREG RTL8211E: L1=2.2uH e 010 T
GND =
Note 2: The Trace length from C56, C57 =
to Pin 44,45 must be within 1 cm. The PHY—AVDD33
trace width from PHY_AVDD33 to Pin §§t§83*ﬁ3é
44,45 i B -
shot{l/ggégénils ! u3s
VDDREG << 11 MDIs- MDI3- X 9
C57 — - 11 MDI3+ ééMD‘a* VN Lu RS Fix2 o
I ! Io.m: e 2
— ATUROER) L 11 MDI2- M- X S o2 SHELL2 [0
\ 58?&{&'&@85}:(&8)”8@1\”88\?8) %gaeR‘/EDGD“’ 1 Mz ééMDm D4 > D2+ SHELL1 :—{15 [l cHasis-GND
RTL8201FN/EN: ), 8 4 PHY_AVDD10
RTL8211CN/B211D: GC56 22uF(X5R) —__RRecour 11 woi- mon- 2 71ip1. 10710071000 oo, |11 GRISISIOR RQ402 LEDL ADLGC2P3102,  |lGnp
) PHY_VDD33 11 MDIL+ MDIL+ 4 MAGNETICS && |
RII8211F: GCR6 4 ZUE(XER) - O+ a5 oreen. |12 co402
. MDIO- N 3
External Power Source auee e N R o s oo |
’ YELLOW- T kcoaoz ‘M*GND
U10,GC69,GC68, GR122,GR120 and GR121 are only used by 8211CN/8211D/8211E TRMCTR 2 ow VELLow- [14——CRISOSIR ROW0Z_|  py_voDs3
application when switching regulator is disabled. For other applications, NOIIII0R
please remove them. 100 ohm GC222
104-50!
C0402
& GC2p11102-1KV
. C0402
HASIS-GND
= o J S l i
CHASIS-GND PHY VDD33

GR23, OR R0402 TRM-CTR

r
RESERVE PI n 664
ize Document Number ev
"] EMACIGMAC 12
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Edternal clock and Crystal 3

RTL8211CN/8213D/8211E/8201FN/8201EN

PV U o
I = External clock source from OSC or Chipset.
) | - PHY_AVDD33
Note: PME Function GR109 XTALL
RTL8211D/8211E/ 8201FN only X5
1FN o - — o | PHY_VDD33 T
RTL8201EN/8211CN Pin33 is NC 27K XTAL2 \ 3| ngﬁ Gﬁg 2 oc2 RTL8211D/E:GC45(NC) 5 AVDD33 CEN GR83 0R
— S>PrE oot onrrormmcRY Toxazzs T RTL8211CN:GC45(NC) = l
Q GC47, n
D Interrupt :E g o 'GR83 Close to Pin4l
= i} . 1ul
— - Z |
PHY_VDD33 = GCas = § 3‘5;; 1
Use external clock: INC/0.1uF 3 Blelal | [BE[5E -
GR127 for RTL8201EN INT function RTL8201FN/RTL8201EN/8211CN/8211D/8211E: GR105( 0 ohm) ¥ BEEEe
— - <[zz|z
& Enable/Disable SWREG ) TLOCECL e
- : alols el
Al Il A RTL8201EN:GR79(NC) PHY VDDL1
- O YT EEEETTE RTL8201FN: GR79,GR84(NC) - 0
PHY_AVDD33 PeOSBELLEREEL RTL8211CN/8211D/8211E:GR84( NC )
- ¢ E558622us3
PH Y_\/DDS?) ENSWREG é - % g . PHY VDD10 CRS CR™S
VDD33 VDD25 D~ 1 moioy+ % DVDD10-0 [-g
MDC/ZMDIO GR66 jwi'AVDDw g MDI[0]- 2 LEDL/PHYADL 3 t;gé::gé OR
Connect ENSWREG to PHY_AVDD33 NC/RTL8201FN /EN: DIi+ 3 MY:?[%O 8 LEDO’PHVADO 3 PME GR84
GR125 GRlZS to enable SWltChlng regulator or GR65 is Fiber Mode — D/Ll\;DD33 2 MDI[L]- }{N]LEDZ RXDLY i CL éZé/LEDZ RXDLY NC/4.7K
connect ENSWREG to GND to GR66 is UTP Mode(default) Dio+ 7| AVDD3s RTL8211¢ MPIO 30— wbc
MDIO __GR38 rer disable Switching regulator. SYRETo o] Mzl PHYRSTB Pag— PRSI - -
VDIO = MDI3+ fA\éﬁ)?wORTLszllD/E D\T/gmo 7 TX_CTL B
C——  —>VpoRTL8201FN/EN/8211CN/8211D: GR128(Nf) MDI3 I Vol Xp3 p2——1XD3
N TXER 1 25 TXD2
[ MDC S>npc RTL8211E:GR125(NC) PHY Reset Ne R%LgZOlEN/F oz PB2—X02
>x o
GRS~ NCOR/DD33 VDD25 >>VDD33_VDD25 %gg g % g %
a a a OR IPHYVDDE 35 piyy vo33 9868889 c083
- - rxoredZo
Configuration Setting RTL8211CN: GR58 (NC) T T
N RTL8211D/8211E: GR57 (N¢€) = [N
MIT/RMIT Setting only for RTL8201FN PHYRSTE GREG A ANCIOR_PCIRSTyy ) - o RTL8201FN /EN: GR58(NC) g;,gz &
& RTL8201EN PHYAD2 j_ - Seesl | B
" ] e e
Setting only for RTL8211E PHY_VDD33 I 0.01uF ORBR8a R
RTLB201FN USE RMII mode _L For wake on LAN function, please mount GR55 GC54 P P
23!;;(&6 RX_CTL_PHYAD2 ,\/\/%2’77}( ? —_andremove GRRA
% RTLB201FN/RTLB201EN: RMISignals: RGMI1/RMI 1
Pull High for RMII mode REF_CLK - Pin 22 PHY VDD33
mode CRS_DV - Pin 36 — _
Pull Low for Ml FXD[1:0] - Pin 16, 14 RSET/ENSWREG/CLK125 Co-layout R35,36,37 Only for RTL8201FN/EN
-Pi MDI3- - -
$§_D?J,;\IO]P-IS|§724 23 VDD33 ENREG/RSET NC/OR ENSWREG i% mg:g; ééMDB* PHY_VDD10_CRS - GR35 NC/OR} CRS_N >>CRS N
B RX_ER - FFmHS{_VDDS?) o D2 LED2 RXDLY ENREGGR36 NC/OR _ COL N O P720
i MDIQ;ééMD\% ENSWREG GR37 oR RXER N SSRXER_N
GR54 MDI3- GR59 ? RTL8211D/E Pin39 is RSET (GR112,GR126 NC) - - - -
T NN Neia TR VN NCIATR rizs RTLB21ICN Pin39 is ENSWREG (GR113,GR126 NC) 11 MoiL. <MLL Place filter network close to RX CLK
= RTL8201FN:  Pull High for LDO Enable Nc/4.7KRTL8201FN/EN Pin39 is RXER (GR113 NC) 11 MDI1+§ >MDIL+ — .
Pull Low for LDO disable Reserved for EMI _
= 11 Mplo- ((MDIO- ————SSRX_CTLN
PHY_VDD33 i Noio» S e . Shuo mxcUH — N
LED1 AD1 o CLKI125/LED2_RXDLY GRI].Q/\/\ NCI/OR CLK125 >>CLK125 GC46
g;LEDo:ADO o R ocra L I 18pF _ _ Sig?m
| GR1: OR LED2_RXDLY = _ _ _ RXD2_N
GRBR .\ ~ NC/ATK LED2 RXDLY ENREG GRS NC/4.7K v 22pF RXD3_N
[ GRE A 41K LEDZ RXDLY SRIO NG/ L RTL8211D/E / RTL8201FN Pin32 is LED2_RXDLY (GR114 NC) RX_CTL PHYAD2 _GR4S 2R RXCILN
gg;w NEiTR LEDO_ADO 2534\/\/\ 47K ) RTL8211CN Pin32 is CLK125 (GR115 NC) RXDO/SELRGV | GR50 2R RXDON
Reserve for EMI. RTL8201EN Pin32 is interrupt( GR114,GR115 NC) RSET RXDLTXOLY GR5L 2R RXD1 N
ENSWREG
RTL8211D/E: If use 2.5V RGMII please pull down (GR123)RXDO/SELRGV LEDZ RXDLY ENREQ GRL ® - RXAND RS2 2R RXD2 N
RTL8211CN/8201EN:GR123,GR124 NC GRL LED2 RXDLY . RXD3/AN1 GR53 22R 'RxD3 N
GRI123 A~ NC/ATK RXDO/SELRGV_GR124 \ A 4.7K RTL8211CN Pin38is LED2_RXDLY (GR118 NC) - N N
A RTL8211D/E Pin38 is ENSWREG (GR119 NC) | 2ok glose to fHTEMI
AT 73 g CRT T B vopas voozs RTL8201FN/EN Pin 38 is Collision Pin(GR118 & GR119 NC) - gservefor
GRBS s~ NCIATK _ RXDITXDLY _GRB& s s 47K e GRIQ AR CLK1Z5 5 cLkizs Others _
GR1. NC/OR RSET .
}END RTL8211CN/8211D/8211E: RTL8201EN: RTL8201FN: | GC73 VDDREG Pl n 664
= GR76,GR78: Config for all capability GR88:MIl Interface R78: REF_CLK Input I 22pF RTL8211D/E Pin46 is CLK125 (GR117 NC) % PHY_VDD10
GR71,GR74: PHY Add =01 (8211D/8211CN) GR87:SNI I f: R77: REF_CLK Output - - ; B PHY_AVDD10 i
GR46,GR71,R74: PHijzvesszool (8211E) GR71,GR74:‘:‘?HaYCiddress:o1 R69,R71,R74: PHY Address=001 1L RTL8211CN P“"4_6 IS RSET (GR116 NC) — SREGOUT '1:3 DOC“’"E"‘N“;""E’ eil.z
GR69,GRE5. Without TX/RX Delay Other resistors are NC Other resistors are NC = RTL8201FN/EN Pin46 is RSET(GR116 NC) $Sphy vopas EMAC/GMAC
Reserve for EMI. |Date:__Thursday, February 21, 2019 Bheet 15 of 15
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