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I LED
PCL R74JK_LEDI
Green |I'GND
0OSC-32K DCXO XOUT R6IR
12C PULL-UP
X32KIN 32 ||220F
\V/CC33_DEVICE RESET
32.768KHz EaX2LR65 33 R73,470RRESET
10M LDO_IN
X32KOU C31 ||220F LDOA_OUT e 67
uic (SRS
-~ LDCB_oUT i LDO-IN VDD-CPUO ST _+{vDD_CPU RESET P-uF_NC
LDOA-OUT VDD-CPUL |-
TPL ~ 1 H7 1
VCC_EFUSE olel e gty _r—g ESDS(5.0CT1G
i A
TBROT vee PLL CCERLSE von e [fGe— vop crurs
LDO_IN LDOB_OUT LDOA OUT VCCPD VCCLVDS VCCPE  VCC_PG DD_CPU 35 N
__IC_ __IC_ _Timv 13 3V 18V __L_E 3V 3.3V VCC_RTC VRS Gld o 1uoD sys
7 30 34 35 37 a1 42 B T e e K5 —— VoD Svey  [CRmyVPP-
X32KOUES 1 xaokouT vDD-sYs2 |-
OuF/0V  p.2uF 20F R R R R 0uF/10v JlouF/10v_NC p2uFpour X32KIN L2 RS e |oE
VCC_DCX0 i1
- - - - — — — L ! voD-sYsa |
= = = = = = = = VCC-DCXO VDD-SYSFB G13 VDD SYSFB EEC
GND GND GND GND GND GND GND GND BCXO_XINKL FEL
DCXO_XOWP DXIN G17 N[
DCXO XOBE | pxout VDD-10 o~
2D ATE RI7 K FEL -
AP CK24M OuET p—— il N3 NI TP4
\VCC_PLL  VCC_RTC VCC_EFUSE VCC_DCXO  VCC_IO DD_SYS e MZ_RESET_RIZATK_\ec 10
:E.Bv 1.8V 1.8V 1.8V 3.3V T N2 | et —
28 29 33 36 Ess s 3 Yoz Joss
JET & AETNEB & DI esAuT
. 1UF . 1uF . 1uF . 1uF L1uF_JluF OuF/10V [I0UF/10V_NC R.2uF_Q.2uF p.2uF R ] e R 1 B
LESD5D5.0CT1G
= = = = = Close to CPU = Close to CPU
GND GND GND GND GND GND
UID
VCC-PG B4 Ivee pe
PGO/SDCL-CLK/UART3-TX/RGMII-RXCTRL/RMII-CRS-DV/PWM7/PG-EINTO =
PG1/SDC1-CMD/UART3-RX/RGMII-RXDO/RMI1-RXDO/PWME/PG-EINTL L
PG2/SDC1-DO/UART3-RTS/RGMII-RXDL/RMII-RXD1/UART4-TX/PG-EINT2 e
PG3/SDCL-D1/UART3-CTS/RGMII-TXCK/RMII-TXCK/UART4-RX/PG-EINT3 L
PG4/SDCL-D2/UARTS-TX/RGMII-TXDO/RMII-TXDO/PWMS/PG-EINT4 L
PG5/SDCL-D3/UARTS-RX/RGMII-TXDL/RMII-TXDL/PWM4/PG-EINT5 bl
UtH PG6/UARTL-TX/TWI2-SCK/RGMII-TXD2/PWML/PG-EINT6 D
an PG7/UARTL-RX/TWI2-SDA/RGMII-TXD3/SPDIF-IN/PG-EINT7 e
PBO/PWM3/IR-TX/TWI12-SCK/SPI1-WP/DBI-TE/UARTO-TX/UART2-TX/SPDIF-OUT/PB-EINTO 7] PG8/UART1-RTS/TWI1-SCK/RGMII-RXD2/UART3-TX/PG-EINT8 Lo b
PB1/PWM4/1252-DOUT3/TWI2-SDA/I252-DINS/UARTO-RX/UART2-RX/IR-RX/PB-EINT1 — PGO/UART1-CTS/TWI1-SDA/RGMII-RXD3/UART3-RX/PG-EINTY b 2
PB2/LCDO-DO/1252-DOUT2/TWI0-SDA/I252-DIN2/LCDO-D18/UART4-TX//PB-EINT2 = PG10/PWMS3/TWI3-SCK/RGMI1-RXCK/CLK-FANOUTO/IR-RX/PG-EINT10 =
PB3/LCDO-D1/1252-DOUTL/TWI0-SCK/1252-DINO/LCDO-D19/UART4-RX/PB-EINT3 g - PG11/1251-MCL K/TWI3-SDA/EPHY-25M/CLK-FANOUTL/TCON-TRIG/PG-EINTLL ==
PB4/LCDO-D8/1252-DOUTO/TWI1-SCK/1252-DIN1/LCDO-D20/UARTS-TX/PB-EINT4 i i PG12/1251-LRCK/TWI0-SCK/RGMII-TXCTRL/RMII-TXEN/CLK-FANOUT2/PWMO/UART1-TX/PG-EINT12 —
PB5/LCD0-D9/12S2-BCLK/TWI11-SDA/PWMO0/LCDO0-D21/UART5-RX/PB-EINTS )Eg PG13/12S1-BCLK/TWI0-SDA/RGMII-CLKIN/RMII-RXER/PWM2/LEDC-DO/UART1-RX/PG-EINT13 = o7
PB6/LCD0-D16/12S2-LRCK/TWI3-SCK/PWM1/LCD0-D22/UART3-TX/CPUBISTO/PB-EINT6 PB7 PG14/12S1-DINO/TWI12-SCK/MDC/12S1-DOUT1/SP10-WP/UART1-RTS/PG-EINT14 = o7
PB7/LCDO0-D17/12S2-MCLK/TWI3-SDA/IR-RX/LCDO0-D23/UART3-RX/CPUBIST1/PB-EINT7 G5 PES PG15/12S1-DOUTO/TWI2-SDA/MDI0/12S1-DIN1/SP10-HOLD/UART1-CTS/PG-EINT15 = o7
PB8/DMIC-DATA3/PWM5/TWI2-SCK/SP11-HOLD/DBI-DCX/DBI-WRX/UARTO-TX/UART1-TX/PB-EINT8 GI16 B9 UARTO PG16/IR-RX/TCON-TRIG/PWM5/CLK-FANOUT2/SPDIF-IN/LEDC-DO/PG-EINT16 E7
PBY/DMIC-DATAZ/PWM6/TWI2-SDA/SPI1-MISO/DBI-SDI/DBI-TE/DBI-DCX/UARTO-RX/UART1-RX/PB-EINT9 el . PG17/UART2-TX/TWI3-SCK/PWM7/CLK-FANOUTO/IR-TX/UARTO-TX/PG-EINT17 S
PB10/DMIC-DATAL/PWM7/TWI0-SCK/SPI1-MOSI/DBI-SDO/CLK-FANOUTO/UART1-RTS/PB-EINT10 B[t - PG18/UART2-RX/TWI3-SDA/PWMG/CLK-FANOUT1/SPDIF-OUT/UARTO-RX/PG-EINT18 —
PB1L/DMIC-DATAO/PWM2/TWIO-SDA/SPIL-CLK/DBI-SCLK/CLK-FANOUTL/UARTO-CTS/PB-EINT11 B [t % R
PB12/DMIC-CLK/PWMO/SPDIF-IN/SPI1-CS/DBI-CSX/CLK-FANOUT2/IR-RX/PB-EINT12 !
Ti6 il
VCC-PD ———vcc_PD o
16 VCC-PE Ve PE
veelvps R v Lvps RGMIT RXCTL
Wio  DSI DPo = PEO/NCSI0-HSYNC/UART2-RTS/TWI1-SCK/LCDO-HSYNG/RGMII-RXCTRL/RMII-CRS-DV/PE-EINTO el =
PDO/LCD0-D2/LVDS0-VOP/DSI-DOP/TWIO-SCK/PD-EINTO Lo Dol or PEO/NCSI0-VSYNC/UART2-CTS/TWI1-SDA/LCDO-VSYNC/RGMII-RXDO/RMII-RXDO/PE-EINTL e
PDL/LCDO-D3/LVDSO0-VON/DSI-DON/UART2 TX/PD-EINTL  {—/20—DS1 DO PE2/NCSI0-PCLK/UART2-TX/TWI0-SCK/CL K-FANOUTO/UARTO-TX/RGMI1-RXDL/RMII-RXD1/PE-EINT2 HOMILBXDL
PD2/LCD0-D4/LVDS0-VIP/DSI-D1P/UART2-RX/PD-EINT2 T PE3/NCSI0-MCLK/UART2-RX/TWI0-SDA/CLK-FANOUT1/UARTO-RX/RGMII-TXCK/RMII-TXCK/PE-EINT3 ROMIL IXCK
PD3/LCD0-D5/LVDSO-VIN/DSI-DIN/UART2-RTS/PD-EINT3 gl ba D PE4/NCS10-DO/UARTA-TX/TWI2-SCK/CL K-FANOUT2/D-JTAG-MS/R-JTAG-MS/RGMII-TXDO/RMII-TXDO/PE-EINTA ROMIL X0
PD4/LCDO-DB/LVDS0-V2P/DSI-CKP/UART2-CTS/PD-EINT4 T PE5/NCS10-D1/UART4-RX/TWI2-SDA/C/LEDC-DO/D-JTAG-DI/R-JTAG-DI/RGMII-TXDL/RMII-TXD1/PE-EINTS L
PDS/LCD0-D7/LVDS0-V2N/DSI-CKN/UART5-TX/PD-EINTS Yif o ok PEG/NCSI0-D2/UARTS5-TX/TWI3-SCK/SPDIF-IN/D-JTAG-DO/R-JTAG-DO/RGMII-TXCTRL/RMII-TXEN/PE-EINT6 e
PD6/LCD0-D10/LVDS0-CKP/DSI-D2P/UARTS-RX/PD-EINTS R PE7/NCS10-D3/UARTS5-RX/TWI3-SDA/SPDIF-OUT/D-JTAG-CK/R-JTAG-CK/RGMII-CLKIN/RMII-RXER/PE-EINT? oMU oLkl
PD7/LCD0-D11/LVDS0-CKN/DSI-D2N/UARTA-TX/PD-EINT? 18 Do o - PEB/NCSI0-D4/UART1-RTS/PWM2/UART3-TX/JTAG-MS/IMDC/PE-EINT8 HOMI MOC Il PHY
PD8/LCD0-D12/LVDSO-V3P/DSI-D3P/UARTA-RX/PD-EINTS £ Do 2 PE9/NCSI0-DS/UARTL-CTS/PWM3/UART3-RX/JTAG-DI/MDIO/PE-EINT9 e
PDY/LCD0-D13/LVDS0-V3N/DSI-D3N/PWMG/PD-EINTY £ 2 PE10/NCS10-D6/UARTL-TX/PWMA4/IR-RX/JTAG-DO/EPHY-25M/PE-EINT10 e
PD10/LCDO-D14/LVDSL-VOP/SPI1-CS/DBI-CSX/UART3-TX/PD-EINT10 e PE11/NCS10-D7/UART1-RX/1250-DOUT3/1250-DIN3/JTAG-CK/RGMII-TXD2/PE-EINT1L I
PD11/LCDO-D15/LVDS1-VON/SPI1-CLK/DBI-SCLK/UART3-RX/PD-EINT11 2 PE12/TWI2-SCK/NCSIO-FIEL D/1250-DOUT2/1250-DIN2/RGMII-TXD3/PE-EINT12 e
PD12/L CDO-D18/LVDS1-V1P/SPI1-MOSI/DBI-SDO/TWI0-SDA/PD-EINTL2 4 = PE13/TWI2-SDA/PWMS/1250-DOUTO/1250-DINL/DMIC-DATA3/RGMII-RXD2/PE-EINT13 o RaD
PD13/L CDO-D19/LVDS1-VIN/SPI1-MISO/DBI-SDI/DBI-TE/DBI-DCX/UART3-RTS/PD-EINT13 - PE14/TWI1-SCK/D-JTAG-MS/1250-DOUT1/1250-DINO/DMIC-DATAZ/RGMII-RXD3/PE-EINT14 e
PD14/L CDO-D20/LVDS1-V2P/SPI1-HOL D/DBI-DCX/DBI-WRX/UART3-CTS/PD-EINT14 = PE15/TWI1-SDA/D-JTAG-DI/PWME/1250-LRCK/DMIC-DATAL/RGMII-RXCK/PE-EINT15 s
PD15/LCD0-D21/LVDS1-V2N/SPI1-WP/DBI-TE/IR-RX/PD-EINT15 CPU P PWM PE16/TWI3-SCK/D-JTAG-DO/PWM7/12S0-BCLK/DMIC-DATAO/PE-EINT16 5 TTE
PD16/LCD0-D22/LVDS1-CKP/DMIC-DATA3/PWMO0/PD-EINT16 ;Dl7 PE17/TWI3-SDA/D-JTAG-CK/IR-TX/12S0-MCLK/DMIC-CLK/PE-EINT17 —
PD17/LCD0-D23/LVDS1-CKN/DMIC-DATA2/PWM1/PD-EINT17 PD18 D1 BGA337
PD18/LCDO0-CLK/LVDS1-V3P/DMIC-DATA1/PWM2/PD-EINT18 USB DRVVBUS — Title
PD19/LCDO-DE/LVDS1-V3N/DMIC-DATA)/PWM3/PD-EINT19 e
PD20/LCDO-HSYNC/TWI2-SCK/DMIC-CLK/PWM4/PD-EINT20 o
PD21/LCDO-VSYNC/TWI2-SDA/UART1-TX/PWMS/PD-EINT21 e 5= e e
PD22/SPDIF-OUT/IR-RX/UARTL-RX/PWM7/PD-EINT22
DI_BGA337 -
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1 ‘ 2 3 4
04 3
Dl DDR3 SA0 N3 A0 DQLO 33 SDOQ5
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202 "0 | Ao DQL2 | F2_SDQ4
uiB SA3 N2 " RE F8§__SDO6
SDQO_ W7 V13 SA? SA4 P8 F3_SDO3
SDOL V7 SDOD S W13 SAL DDR3 SA5 P2 o DL 8 SD00 i
SDO1 SAL SAS P2 1 as poLs  |H8 SDQO
SD02 W8 Vid SA3 SA6 R8 G2 _sboz
SDQz W8 1 gpo) SA2 SA6 RS | g DQL6 |32 SDQ2
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SD09_ U7 Y15 SAL3 SAL3 13 C3_SDo8
SDQO SA9 AL3 DQUL —
SDO10 Us W12 SAL SAL4 T7 Cs_SDO10
SDQ10 SA10 Al4 DQU2
SDOIL 16 W15 SA7 SAL5M7 C2_SDOLL
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SD012 Us W16 SALA A7 _SDOL2
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SDO13 RY R15 SA5 SBAOM?2 AZ_SDO13
SDQ13 SA13 BAO DQUS
SDO14 T4 Vi6 SAQ SBALNS B8 _SDOL4
SDO15 R6 SDOLS AL Ti5 SAd SBAZM3 B BOSE A3_SDOI5
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SDOSORWG SDQSOP  SRAS DOMESRAS SRSTT2 | peseT#  DQSU # B7ANSDOS1
SDOSONY6 Sy e T9 _SCAS ol D3__SDOMI
SDOSIPW3 RO _SALO0 VCC_DRAM SWE L3
SDQSIWS | sposip SWE d SWE L3 | ey B
SDQSINY3 | SDQSIN T SRASJ3 | pass CKE K9 SCKEO
SCS0 — _ro _[er2 _ra 76 v [e79 SCASKS | casi NC HOMSGICED
scst
sooMoYs | choo e V10 SBAZ b.1uF paur pave Jir Jor Jor scsol2 | o, K 37 SCKP
e Y11 SAILS — Close to DDR3 Chip
o T12 SODTO GND sooTBL | (oo rerea M8 SVREF
Ul2 SODTL SODTIL HL
. SODT1 —_ SODTUL | N VREFDQ
vppis bRAM P—| vDD18-DRANSCKP R — VeC DRAM Lo —
. SCKN S ZDRA VCC_DRAM VDDQ NC —
v§c DRAM - VCC-DRAM®BCKEQ S VDDQ 20
e VCC-DRAMBCKEL o e VDDQ |
3 VCC-DRAM2 SRST 2ok NC VDDQ VSSQ $240R,1%3240R 1%
- VCC-DRAM3 . - — VDDQ VSSQ : :
KE VCC-DRAM4 SZQ . VDDQ VSSQ
VESLIRANE Ul6 SVREF  4R76 IR77 |E73 |E75 |E77 vDDQ vssQ =
SVREF ~ [-Yi6 SVREF . s VDDQ VSSQ
240R, 1% 32K _NC vbo ves GND
D1_BGA337 b.1uF NCP.1uE Poiur Q vschg "
L L VDD VSSQ
o ab S
VCC_DRAM  VDD18 DRAM
i VDD VSS
1A EGE'SVEes o o C71 ||2.20F NC VDD VSS
20mA JR—“—P——L VDD VSs
VDD VSS
AuF_luF AuF SCKP__R79 |, 400R SCKN vep ves
L L VDD VSS _—
= = VSsS
GND GND ves
VSS
Close to AP ves
VSS
H5TQ4G63CFR-RDC
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1 2 3 4 6 7 8
—_— — _ Tranformer RJ45
RGMII TX Filter Network cen ey RESErVEd for EMI.(optional) DVDDI0 Differential pairs
RN1 22R 33V AVDD33 —
RGMII_TXD3 0.01R 1% ZO_lOO OH
RGMI 6 10 L2
RGMII_TXD1 RJL o
[ D 1 O 24 R5375R - .
RGMII_TXDO0 XDO .1uF_0.1uF —1{ TCTICT1 FOFHRMA R 2
= wpe (EITRE N mes e
RGMII_MDC _ R14,0R MDC = 7 TDIMX1- 51 RE075R] RJ4 2
RGMII_MDIO R MDIO GND A MDI1+ 51 TCTICT2 %0 RI45 B+ RJ45 B+ =
RGMII_TXCTL R TXCTL Close to PHY PIN11 and PIN40 for Analog Power 20mil R29 ,,,0R_NC 2 MDIL- 5 TD2AX2+ 9 RI45 B RJ4 H = 9
DVDD33 AT 7 TD2MX2- T8 RAITR RJ45 G- = é
RGMII_TXCK R1Q,0R JXC R15,0.01R 1% REGOUT 20mil ] "~~~ —1 TCTBICT3 RJ45 B- =
W Es Eg 1 N TDIMX3+ ! = RI45 D+ E
GND '|| C12||22pF NC 10 TD3MX3- RAGT5 RJ45 [B- w
.1uF_0.1uF C11 MDI3+ 1T TCTMICT4 W RIS D+
= TDAW X4+
Reserved Tor M1 (optional 5 e . R e
vl r . 1on
eéservea 1o (Op ona ) Close to PHY PIN29 for Digital Power&SWR = SZR0eS cE0 N AL GNBP
- GND == 1nFI2KV
RGMII RX Filter Network DVDD33 DVDDRG 8211FD For LDO mode  For SWR mode E il
RN7 R130, GNDP
RG RXD3 RXD3/PHYADO RE10 4 8 S
RGI RXD2/PLLOFF Notel:Bypass CAPs close to PHY DVDD10/AVDD10 power pins
RG RXD1/TXDLY L.1uF_W.7uF/10V Note2:Any inductance or bead except L1 is not allowed on the path from REGOUT to DVDD10/AVDD1
RG RXDO/RXDLY Note3:A is reserved to change th DVDD10/AVDD10 supply source to LDO mode(RTL8211FD) C14]| 10nF/2KV
= Note4:No design change of PCB model is needd if A is reserved.If only RTL8211FD used for particular
22R GND PCB model,directly short REGOUT to DVDD10/AVDD10 —
RGMII_RXCTL R9,,0R RXCTL/PHYAD2 Note1:RE10 is not needed for only 3.3v RGMII application, Note5:1f RTL8211F1 is selected,the B should be replaced as 10uF X7R capacitor for industrial grade GNDT GNDP
and DVDDRG can be connected directly to DVDD33 application,Please refer to the datasheet for other industrial grade information
RGMII_RXCK _ R§,,0R_RXC/PHYADL Note2:DVDDRG must be short(or RE10 be mounted) to
c DVDD33 if the external RGMII 3.3V is selected
22pF _NC ||' GND Note3:RE10 must be removed if the internal or external PHY RESET/INTB
2.5V/1.8V/1.5V RGMII is selected PHY Address Confi
CI t P HY Note4:CAPs must be closed to pin28 for EMI consideration DVDD33 9 DVDDRG
ose 10 . R26,4.7K _INTB R414.7K_NC RXD3/PHYADO
Reserved for EMI.(optional) I CTENETE
External Clock Case
EPHY CLK 25M RgggR NC XTAL_OUT .1uF =
R1E NC XTAL_IN D PHY Address PHY AD[2:0]
RGMII_CLKIN_125M, R3\\0R CLKOUT 125M L _The XTAL_IN needs to pe connected to GND DVDDRG GNDT (default) 33882
C2 500k NC ||-GND GND if the external 25Mhz click used R28 15K MDIO b 3010
B 3'b011
R27,2.49K 1%RSET 3 3'b100
oND [ 5 3b101
6 3'b110
Enable/Disable PLL@ALDPS 4 3'b111
DVDDRG
GND '|| R23,4.7K RXD2/PLLOFF _ R334.7K NC
U3 Pull-up to disable PLL@ALDPS RGMII Voltage Config
0 GND DVDDRG
DI0+ MDIPO AVDD33 RGMII TXC/RXC Delay Config R384.7K _NCLEDO/CFG EXT R44 47K
DIO- MDINO RSET DVDDRG R K___LEDI/CEG LDOO __R434'7K NC ]
AVDD10 R22,47K_RXDI/TXDLY _R324.7K NC [ R3G4 7K LED2/CFG LDOL __ R4247K NC |
DIL+ AVDDLY AVpDI0 [RNYK NCRXDO/RXDLY R3NVATK ] M
DIL MDIP1 XTAL_OUT/EXT_CLK IGND '|| W —
DI+ MDINL XTAL_IN . . GND  |RGMIT Power Source CFG_EXT CFG_LDO[L:0]
MDIP2 CLKOUT = Pull-up for additional 2ns delay to TXC/RXC for data latching ey ey .
DI2- 34 LED2/CFG LDO1 xternal 3.3V(default) 1'bl 2'b00
MDIN2 CFG_LDO1/LED2 e y .
AVDD10 33 LED1/CFG_LDOO xternal 2.5V 1'bl 2'b01
AVDD10 CFG_LDOO/LEDL EOnIC] y '
DI3+ MDIP3 CFG EXT/LEDO 32 LEDO/CFG _EXT Crystal Case xternal 1.8V 1'bl 2'b10
MDI3- MDIN3 INTB/PMEB 31 INTB ¥ XTAL_OUT R3Q0R xternal 1.5V 1'bl 2'b11
AVDD33 AVDD33 REG OUT/LDO OUT | 30 REGOUT X3 nternal 2.5V 1'h0 2'b01
PHYRSTB PHYRSTB - DVDD33 29 DVDD33 25MHz nternal 1.8V 1'b0 2'b10
DC MDC DVDD RG | 28 DVDDRG nternal 1.5V 1'b0 2'b1l
DIO S 27 RXC/PHYAD1
= MDIO PHYAD1/RXC oYC
XD 26 RXCTL/PHYAD2
TXD3 PHYAD2/RXCTL =
XD 25 RXDO/RXDLY
TXD2 RXDLY/RXDO =
XD 24 RXD1/TXDLY
TXD1 TXDLY/RXD1 =
XD 8 23 RXD2/PLLOFF
= TXDO PLLOFF/RXD2 =
XCTL 9 22 RXD3/PHYADO Title
XC 0 TXCTL PHYADO/RXD3 51 DVDDI0
= TXC DVDD10
RTL8211F-CG Size Number Revision
A3
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2 3 4
A
2y D1AUDIO
VDD33
U1A
AVCC 20 VDD33  FMINL B17 FMINL ]
1.8V ]RL C17_FMINR
8 ACDORMING B16 LINEINL
ouT AVCC  LINEINL
C16__LINEINR
D1 VIDEO LINEINR
VRABLY | \par
0o ULlE B9 D18 AZ1345-04F-MS VR%E VRA2 LINEOUTLN (B: g L igg_.ty
E10 ] VCCTVIN TVINO = T | 4, P AGND LINEOUTLP I LINEOUTRN
Flo  —] TVIN-VRP - LINEOUTRN 511 OUTRP
E9 | E\KI'E')\‘;/\?IN TV, I HTX2N 2 P> 9 HTX2N AGND SINECIRE
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