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Z0= 100 ohm

R443
2K
R0402

Q2 BSN20 SOT-23

XBS104S14

CON1
RCLAMP0524P HDMI-5V HDMLA_TYPE
HTX2P X HTX2P HDMLS19.3
HTX2N SR X 4| N4 ouTd HTX2N ]
XK 3| INs_ outs - D2P
HTX1P SAF 5] oND1 GNp2 TGP | G D2
HTXIN SR X 1| IN2 OUT2 M5 Hmxan 1 47| D2N
& |INT_our D1P
TRClamp0524P | STBW
RCLAMP0524P | QP
HTXOP XX HTX0P o
HTXON SR X 4| N4 ouTd HTXON ] DON
XK 3| INs_ outs | CLKP
HTXCP SO 2| GNDT GND2 HTXCP G_CLK
HTXCN XX 1| N2 OUT2 G HrxeN ] CLKN
& |IN1_our CEC
TRClamp0524P 571 ggL
X SD
HDMI-HCEC SPA e
.
HSCL
HSDA HOT PLUG DET
E 8889
HHPD RAA1 20K o ZZzg
2 2 IITT
z z z z E nnnn
Y SRR
R440
27K 12|88 a
R0402 g EE g EE g EE g [}
[ W GND
(7} (7} (72} (7}
w w w w

1

[0}

Z

GND

1
1

Z
[0}
Z
o

GND GND GND
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WIFVCC VBAT-EXT
ce428| | c234
Wi 0-CLK 1uF 10uF
9  WL-SDIO-CLK Wi OCMD €0402_] C0603
9 WL-SDIO-CMD WIS
4 9 WL-SDIO-DO e = 4
9 WL-SDIO-D1 TSR GND
9 WL-SDIO-D2 oL
9 WL-SDIO-D3 =2 VCC-WIFHO
9 BT-UART-RX RTTX VCC-WIFI-IO
9 BT-UART-TX rras o
9  BT-UART-CTS RT-RTS C238 Wifi+BT port
9 BT-UART-RTS -SYNC SW11
9 BT-PCM-SYNC r>u< BATT_THERM4 J50  DIP_2_0_2X8+2X7 TPC SW_SPDT
9 BT-PCM-CLK i -PCM-SYNC 1 BT-UART-RX. -
9  BT-PCM-DIN jg“m TPC ® “PCM-CLK 3 | PMC_SYNC RX [ BTUART-TX — @BATT_THERMS
9 BT-PCM-DOUT “PCM-DIN 5 | PMC_CLK LS BT.UART-CTS
“PCM-DOUT. 7| PMC_DIN CTS BT.UART-RTS
PCM_DOUT RTS o o -
9 WL-PMU-EN  WLREGON____ GND NDT (9
MU WL-WAKE-AP BT-WAKE-AP 7 2 BT-RST-N R9727
9 WL-WAKE-AP AKE-AP. BATT_THERM7  _AP-WAKE-BT 13 | BT-WAKE-AP BT-RST-N |7 VCC-WIFLIO 470R
8 ELuA ~_srRsTN. TR 15| APWAKEST  IOVCC |75 Ro402
9 (BT-RST-N f? @ GND2 GND3 e
9 “AR-WAKE-BT
17 18 L-SDIO-
WL-SDIO-CLK 19 | GND DO 50 CsDioD1 @BATT_THERMG
21| G D122 L-SDIO-D2 LED4
VCC-WIFHO -SDIO-CMD 23 | GND D214 DIO-D3 NI_LED
EG-ON 25 | CMD D3 726 CK3 2| 9
CWAKE AP 55| WL-REG-ON_AP-CK32KO |55 7l =9
FIVCC 29 y/VééWAKE'AP Sggf 30 1 wiFLvee 8
R188 s 3
NC/10K 1 1 = 3
R0402 = = GND
VCC-WIFHO GND GND
3 ) — TP_SMD_1  Tp71gAP-CK3 196 A CIOR R0402 CK32
-
——
< H
w',.; Pine64
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A3 1.2
WIFI+BT
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D

Pl-2 bus

©oo

©oooo

TP721 PL11-IR_RX
TP718 PL8
TP706 PL9

©COOOO ©OOO ©OOOO ©OOOO ©OOOOO ©OOOOO ©OOO© ©©WOWOO

©©o ©©o ©vooo

©COOO ©OOEO ©OOO©

©©go

HBIAS
HPOUTL
HPOUTR

MIC2N
MIC2P
PL11
PL8
PL9

WL-PMU-EN
WL-WAKE-AP

PB5
PB7

PB9
PBO
TWI1-SDA
PB6
TWI0-SCK
PD6

GTXCTL
PD1-SPI1_CLK
RMII-RXD1
RMII-MDC

PD2-SPI1_MOSI
CSI-D5
CSI-RST-R
WL-SDIO-DO

PH9
RMII-TXCK

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

CSI-D0
BT-PCM-DIN
BT-PCM-SYNC
CSIVSYNC

CSI-D4
CSI-D6
CSI-STBY-F
CsI-D7
CSI-SDA

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

MIPI-DSI-CKP
MIPI-DSI-CKN

PC15
4G_PERST#
HTX2N
HTX2P

HTX1P
HTXIN

HTXCN
HTXCP

USBO0-DP
USB0-DM

CHGLED
RESET

BAT-RTC

Jul
HBIAS 1 2 EAROUT P
HPOUTL 3! 2173 EAROUT N
HPOUTR 5 g ‘é HS-MIC
7
Ic2N 9|’ 8 HPOUTFB
IC2P i1 10 EYADC
PL11-R_RX 13|11 121 BT-RST-N
PL8-S TWI SCK 15| 13 14 4G DIR
PLO-S TWI SDA 17 }; }g 8 BT-WAKE-AP
19 20
WL-REG-ON 21| 19 2075 HP-DET
WAKE-AP 237 21 22 754 PLY
PC5 25|23 241756 [CDBL-EN
PB5-2S BCLK 27|25 26738 PB4-2S_SYNC
PB7-2S DN 29| 27 281730 PB3
S 29 30 52
PB9 33| 31 321734 PB8
PBO-UARTZ TX 35 | 33 341736 PB2
37| 3 361738 PHE-OWA OUT
PB6-12S_DOUT 39| 37 38 740 PD7
a1 39 40 5
TP-SCK 43 3; ﬁ 44 PD5-UART4 CTS
PD6 45 46 TP-SDA
GTXCTL 4745 461728 RMI-RXDO
PD1-SPH_CLK 49| 47 48 750 LCD-RST#
RMIERXDT 51| 49 01752 PD4-UARTA RTS
RMI-MDC 51 gﬁ 54 CSKD1
56
56758 CskPCL
58 1760 PDO-SPIT_CS
61 g? gg 62 PH2-TW1 SCK
63 64 TP-INT
3 65 | 83 64 766 AP X
CTP-RST 67| 85 6 768 PH5-GSINT
59 67 68 [
PH7 71| 89 70 WL-SDIO-CLK
GRXD3 3|71 72 774 CLKIN
PB1-UARTZ RX 5| 73 74 RMI-MDIO
PHO 7|75 76 RMIETXD1
RMIETXCK 9 ;; gg 0 GTXD3
1 GTXD2
GRXD2 83 | 81 82 g5
RMI-TXDO 85 | 83 84 786 BT-PCM-CLK
87| 85 86 g8 BT-UART-CTS
89 | 87 88 790 BT-UART-RX
91 g? gg 92 CSFRST-F
gg 9 94 g?s cskD2
BT-PCM-DIN o7 | % 9% "98 CSESCK
BT-PCM-SYNC 99| 97 98 CSFHSYNC
CSIVSYNC o1 519(931 }gg 2 CSEMCLK
03 4
CslD4 105 | 103 104 WL-SDIO-D2
Cst o7 | 105 106 WL-SDIO-CMD
Cst 09| 107 108 WL-SDIO-D1
CSH 109 10 72 WL-SDIO-D3
CalsDA 111 12 (7
113 114 DSLDIP
BT-UART-RTS s e DSIDIN
BT-UART-TX 9| 117 118 ™20 BT-PCM-DOUT
DSIDOP 1] 119 120 425 DSID3P
DSKDON 23| 121 122
55 123
DSI-CKP 27 125
§§ DSI-CKN 29| 127
5 129
PC15 33| 131 [
gé PCa 35 Bﬁ 1%’2 136 HDMI-HTX0P
37 38 HDMI-HTXON
HDMI-HTX2N 39 | 197 138 440
HDMI-HTX2P 41| 139 140 7425 PC2
HDMI-HTX1P 43| 141 142 a4 et X
HDMEHTXIN 45| 143 144 [™426 PC12
47| 145 146 148 PC3
HDMITXCN 49| 147 148 50 PC1-SPI0_MISO
HDMETXCP 51| 149 150 17
PC 53 | 151 152 17 PC6
SerT 25 153 154 [
Se15 21 155 156 [
2o 157 158 [
HDMI-SCL 61| 199 160 7
HDMI-SDA 63 | 101 162
e 55 163 164 [
HDMI-CEC 67| 165 166 17
5o 167 168 [
USBO-DP 71| 169 170 75X DCDCt
% USBO-DM 3| 171 172 GPIO0-LDO
CHG _LED 5| 173 174 ALDO1
§ RESET 71 175 176
5 177 178 DeIN
ELDO3 “re1 | 179 180 DCIN
DLDO3 83 | 18! 182 DCIN
VCC-WIFT 85 | 183 184
DC1-SW 87| 185 186 USBVBUS
DLDO2 89 | 187 188 USBVBUS
DLDO1 o1 | 189 190 USBVBUS
VCC-WIFHIO 93 ]g; }gﬁ
Jre UL e e BATT SENSOR___
K—ss 99| 197 198 VBAT
PS 201 | 199 200 VBAT
e 503 201 w0 202 VBAT
= 203 &K 204

L Pic-204Pig|o
SIS

EAROUTP
EAROUTN
HS-MIC

©oo

HPOUTFB
KEYADC
BT-RST-N
4G_DTR 9
BT-WAKE-AP 9

©oo

HP-DET
L7

P
LCD-BL-EN
PB4

©oooo

PB3

©ooo

UART4_CTS
TWI0-SDA
RMII-RXDO
LCD-RST
UART4_RTS
CsI-D1

©ooooo

CSI-PCLK
PD0-SPI1_CS
TWI-SCK
CTP-INT
AP-WAKE-BT
GS-INT

©ooooo

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

©ooooo

BT-PCM-CLK
BT-UART-CTS

BT-UART-RX
CSI-RST-F

©ooo

CsI-D2

CSI-SCK
CSI-HSYNC

CSI-MCLK

©ooo

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

©ooo

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

MIPI-DSI-D2N

CSI-STBY-R
HTXO0P
HTXON

©ooooCoooooo

PC2
PC16
PC12

PC3
PC1

©ooo®

PC6
PC10
USB1-DP
USB1-DM

©ooo

HHPD
LCD-PWM
PWR_ON

©oo

TS 9

—FBS O TPr24

VBAT

VBAT
DCDC1

DCDC1

ELDO3

ELDO3

DLDO3

DLDO3

VCC-WIFI

VCC-WIFI

DC1-sW

DC1-SW

USBVBUS

USBVBUS

DCIN

[ DboN_ ~qpror TPC
DLDO2
DLDO2

DLDO1

DLDO1
ALDO1

ALDO1
VCC-WIFI-IO

VCC-WIFL-IO
GPIO0-LDO

GPIO0-LDO

PS

PS
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3.’3?/2.5V RGMII Power

PHY_VDD33

s VDD33 T

Reserve for EMId_ acat

GC22 GC24

10uF == GC17
™ o4uF

T
D ]

0.1uF

0.1uF
T PHY_AVDD33
Q

RTL8211CN/D/E C56 | U10 | GR6Y GR66|GR124GC41/GC5]]

Enable switching
regulator

O[X[OIX[X]| O

GC2 GC26
0.1uF 0.1uF

R80 for 3.3V RGMII

R81 for 2.5V RGMII (From 3.3-2.5V LDO)
R82 for 2.5VRGMII (From ACR 2.5V)
RTL8201FN/EN:GR81(NC) GR82(NC)

PHY_VDD33 PHY_VDD25
? 3 vin our |2 ?
2 _L cess
o NC/10uF
NC/LP3986<45 1;\10
J@ND

Reserve for 2.5V RGMII powgr (If MAC support 2.5V RGMII)

/wv_vnoss
GR80 IR Q

VDD33_vDD2s ((—YpD33 VDD

GR81 NC/OR

PHQ&VDDZS

For EMI GC27,GC28 must
close to pin15 and pin21 |

/
\

Y o PHY_AVDD10
isable switching
C regulator >< x O >< O O x l + T > PHY_AVDD10
Note 1: The Trace length between GL1 and Pin 48 . RTL8201FN/EN : GC33 GC3g —L 6c# . C44 close to pin40
g RTL8211D/8211CN:GC40 22uF(X5R) . 6e33 6c38
must be within 0.5 cm. GC40 and GC41 toG L1 must be RTL8211E: GCAO 4.7uF(X5R) C40,C41,GL1 is NC u I u T o
GMAC-3V within 0.5, GC33,GC38,GC35,GC37 isNC € PHY_VDD10
G T - €40 close to L1 J\ ) ) ) T
REGOUT (—REGOUT A VDD10 GR1 oR y S5 PHY_VDD10
4.7uH-700mA ) l l _L
scat Reserve for EMI sese gast T sese C39 close to pin28
RTL8211D/8211CN: L1=4.7uH |
VDDREG RTL8211E: L1= 2.2uH 0AuF T
Note 2: The Trace length from C56, C57
to Pin 44,45 must be within 1 cm. The PHY—AVDD33
:tr:ies width from PHY_AVDD33 to Pin T e A
VODREG S<Q°l{!ﬂ'5r$‘!£“ Is GR146, . OR Lo
B H g MDI3- NO 9
GC56 {075 R RS 11 MDI3. TD3-
- 11 MDI3+ §§MD\3+ }Q 8 { o3+ I e
0.1uF FIX1 |—X
% e :?[ VDDREG 11 MDi2- MBEL & g TD2- SHELL2 12
| . §§PHY VDD10 11 MDI2+ 6" TD2+ SHELL1 :—“b CHASIS-GND
RrTL8201FN/EN:GRBERLY REBFREERTRNNG) PHY_AVDD10
RTL8211CNIB211D: GCS6 22uF(XSR) S Ph VD33 e g § o /0000000 e, 1 SamsgR Rt oot s sz, cuo
RII8211F: GC56 4 ZuF RI45 oreen. |12 €0402
External Power Source 1o s SR—5 0.
1674 vELLOw. |13 LEDO_ADO Mm%ﬁoz [N
U10,GC69,GC68, GR122,GR120 and GR121 are only used by 8211CN/8211D/8211E TRMCTR 7 6np veLLow [14——CRINSIR RM0Z__i phy_voD3s
. . . . . . . . CHSGND
application when switching regulator is disabled. For other applications, TNOTTTI0A
please remove them. 100 ohm GC222
104-50'
58 00452
GC2p1102-1KV
‘ | C0402
BN e B
CHASIS-GND
A PHY _VDD33

RESERVE

GR23

OR R0402 TRM-CTR

‘ﬂ
>
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PME Edternal clock and Crystal 3 RTL8211CN/8212D/8211E/8201FN/8201EN
PHY—BB33— .
— External clock source from OSC or Chipset.
! PHY_AVDD33
Note: PME Function GR109 XTAL1 -
RTL8211D/8211E/ 8201FN only X5
in33 i | 4 eNp2 XN [ 1 PHY_VDD33 T
RTL8§3:ENIBZ11CN Pin33is NC a7k — oND2. XIN [ 1 oo RTL8211D/E:GC45(NC) S AVDD33 GEN
> PME _I_Gm 20W-TOPPMCRY-TsXa225 | =2 RTL8211CN:GC45(NC) =
D Interrupt :EPF . 9 S%1GR83 Close to Pindt
= ; 3 04
— = [}
PHY_VDD33 = ‘ L”“ o ]| PBle L
. Use external clock: © INcio.uF 3l Blelel | [8lSlg =
GR127 for RTL8201EN INT function RTL8201FN/RTL8201EN/8211CN/8211D/8211E: GR105( 0 ohm) ; I o EEse e
! oR106 - = | [2ISIS|R&|<(E]Ex
an Enable/Disable SWREG T Ll ut7
il RTL8201EN:GR79( NC )
— 2N O 852080383553k s RTL&201FN: GR79,GRa4Ne) T 11Y—VDD10
PHY_AVDD33 REOsBBEESRE2S RTL8211CN/8211D/8211E:GR84( NC )
x =55 >>0gn=2
PHY_VDD33 b~ oo==gEn -
VDD33 VDD25 __MDIO+ MDIO L3 “-'§ DVDD10-0 36 PHY VDD10 CRS
MDC/MDIO GR66 i Mm{o}-+ § LED1/PHYAD1 (35 —LEDLADL O0R
Connect ENSWREG to PHY_AVDD33 ncioRTL8201FN /EN: DT+ | ponio & LEDOPHYADD PME GRB4
GR128 to enable Switching regulator or GR65 is Fiber Mode DIt MBI B osens run e 32 CIRISITEDS RXDLY NC/4.7K
0R ! PHY AVDD33 6 | MOk, é‘ﬁ R DIO
" connect ENSWREG to GND to GR66 is UTP Mode(default) EII\/I\ZD:Q Tl i) RTL821 1 o k22 5,$RSTB
disable Switching regulator. —vron5T—g] MDI2- PHYRSTB P5g g —
1.3l — 9 28 =
( MDIO 5> = T Q‘S?{E’]LO'O RTL821 1 D/E DYoo 2t e C
VMDIORTL8201FN/EN/8211CN/8211D: GR128(N T cE— ks —mos
7__wc 5 oc RTLB211E:GR125(NC) PHY Reset —DER T2 \c R%L)SZO1 EN/FNbo: 22—z ——
> 2
NCO; DD33 VDD25 3>VDD33_VDD25 é g 8 g % g ;
. . . OR_[PHY VDD33 S>PHY_VDD33 éégééé%-gﬁéé
H - z
Configuration Setting RTLEZ11GN: GRS8 (NC) ot
RTL8211D/8211E: GR57 (N¢) S RN
MII/RMII Setting only for RTL8201FN PHYRSTE R_PCIRST 35 piac-rsTRTLB201FN /EN: GR58(NC) stlls. g
& RTL8201EN PHYAD2 s §§g§g£¥ =N
Setting only for RTL8211E 103 NS
g only for RTLS PHY_VDD33 I '
RTLez0 S RUIL mode For wake on LAN function, please mount GR55 GC54
?546 RX CTL PHYAD2 A A AGR4477 = an :I remaq m
J:? RTL8201FN/RTL8201EN: RMIl Signals: _ RGMII / RMII
Pull High for RMIl mode REF_CLK - Pin 22 PHY VDD33
Pull Low for MIl mode CRS_DV - Pin 36 - WRE -
RXD[1:0] - Pin 16, 14 RSET/ENSWREG/CLK125 Co-layout R35,36,37 Only for RTL8201FN/EN
- Pi s/ MDI3-
IQ_DI[E‘I"l'O]F:I;i?M 2 VDD33 ENREG/RSET GR1 NC/OR ___ENSWREG 1 Mo ég"“m* PHY VDD10 CRS | GR35 NCIOR, CRS N %%cRs N
B RX_ER-FPHB{_VDD33 . D2 LED2 RXDLY ENREGGR36 A s ~_NC/OR: COL N O TpP720
11 MDIQ; ggMDI2+ ENSWREG GR37 O0R RXER N >>R>(ER N
GRS4__ DB RS9 T RTL8211D/E Pin39 is RSET (GR112,GR126 NC) — A—— -
NCIETK NCT&.7K 6Rizs RTL8211CN Pin39 is ENSWREG (GR113,GR126 NC) 1 MDIT. ¢cMDIt: Place filt twork close to RX CLK
= RTL8201FN:  Pull High for LDO Enable NC/4.7kRTL8201FN/EN Pin39 is RXER (GR113 NC) 11 MDIT+ §§MDH+ ace tilter network close to RA_ -
Pull Low for LDO disable Reserved for EMI
= 11 MDI0- (KMDI0- P
PHY_VDD33 1 MDlo §§MDIO+ RX_CLK + GR4Y RX CLK N _gggiig&:m
LED1 AD1 - CLK425/LED2 RXDLY GR1 NC/OR CLK125 >>CLK125 GC46
gg'-EDO:ADO i i ccra T eeF ———RXDON
’ oR1 R LEDR RXDLY = — 0P
GRS NC/4.7K LED2 RXDLY ENREG GRS e 22pF RXDB:N
GRe 41K LEDZ RXDLY L RTL8211D/E / RTL8201FN Pin32 is LED2_RXDLY (GR114 NC) __ RXCTL PHYAD? GRAB A \ n 22R RXCTLN
T ATk DI ADT GR73 R i RTL8211CN Pin32 is CLK125 (GR115 NC) RXDOSELRGY | GRS R RXDO N L e
Reserve for EMI. RTL8201EN Pin32 is interrupt( GR114,GR115 NC) RSET RXDUTXOLY o5t . N _— 1§ECRTL
DADIIADLY f ORIl AR G RADT R —
—)>TXDO
RTL8211D/E: If use 2.5V RGMI please pull down (GR123)RXDO/SELRGV LECZ RXDLY ENREG-GR = EUSHRES - RXD2IAND SRS \p BR_RO2N 01
RTL8211CN/8201EN:GR123,GR124 NC R Leos RXOLY - RXOIANT oRS3 R X0 N —
GR1 NCMTK _ RXDOSELRGY GR1 47K RTL8211CN Pin38 is LED2_RXDLY (GR118 NC) . “Close to PHY
A RTL8211D/E Pin38 is ENSWREG (GR119 NC) L 24K A
—oRIAAA—NOHTK  RXDaAND ORI 47K VDD VD28, pp3 vpp2s RTL8201FN/EN Pin 38 is Collision Pin(GR118 & GR119 NC) - Reserve for EMI
GR85 n ~ NC/4TK ___ RXDITXDLY GRS 47K —RSETCL125 GR1 R CLK1Z5 S>cLkizs Others
)
GR1 NC/OR___ RSET H
i:END RTL8211CN/8211D/8211E: RTL8201EN: RTL8201FN: = &cr3 _ ?’4 PI n364
= - . . VDDREG A <
GRIGR74: PHY Addrossoot G213DI5211CN)  GRaT-oNI miartan Rre: REF CLK Ouiput o= RTL8211D/E Pin46 is CLK125 (GR117 NC) PRY VDD10 *
5 : ress=| H H " utpu . . =
GR46,GR71,R74: PHY Address=001 (8211E) GRT1.GRT4: PHY Address=01 RGS.RTHR74: PHY Address=001 1 RTL8211CN Pin46 is RSET (GR116 NC) JE— N ize | Document Number re;',z
GR69,GR8S5: Without TX/RX Delay Other resistors are NC Other resistors are NC = RTL8201FN/EN Pin46 is RSET(GR116 NC) _iﬁprm EMAC/GMAC
Reserve for EMI. |Date: __Saturday, March 16, 2019 TSheet 15 ___of 15
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