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HDMI Driver
+3V3 FB4
1207/1.2A
PWR_FLAG
o
< HDML3V3 U5
= PI3HDX511DZLE
GND Tie to 3V3 to disable TMDS output €226 g‘
oo M2 210 VDD 0c_S0 —og i P17
<H CEXT EQ_SO—0 TP19
L~ "pis OL—Z(}OEB HDMIO{HDMI}
PI3HDX_C_TX2_P 3 b3 HDMIO.TX2_P
PI3HDX_C_TX2_N 2 :H?Z gﬁ?g;g b HDMIO.TX2_N +5V
PI3HDX_C_TX1_P Bl e R U e I HDMIO.TX1_P
PI3HDX_C_TX1_N ANt G2 HDMIO.TX1_N
PI3HDX_C_TX0_P ANTr G e HDMIO.TXO_P
PI3HDX_C_TXO_N 6|0 N ouTbo ke HDMIO.TXON /| R73 R79
HDMI_FPGA{HDMI} R107 PISHDX_C_CLK_P 9N ek P ouT CLk ple HDMIO.CLK_P. /] 2k2 2k2
woMLFPoATxo N YOROM2 L o o112 PI3HDX_C_CLK_N A aray iR HDMI0.CLK_N -
HOMLFPOATXE R 2y 1 PSHDXC X2 R [PISHDX511F_HOTPLUG > L01HPD_SRC  HPD_SINK
HDMI_FPGATXLN ___3|——6 PISHDX_C_TXLN Q9. 16 | PISHDXS41F_HOTPLUG )5 inymiir ona 14 SDAing SD{;NK 26 HOMIOHOTRLUG] Pe- 12 | HDMI0.SDA
HDMIFPGA.TXL P4 |——|5 PISHDX_C_TX1_P PISHDXS11F.SCL 1200 enc ocL oIk B2 HDMI10.5CL
HDMI_FPGA.TXON 1 [===18 PI3HDX_C_TXON B -
HDMI_FPGA.TXO_P 2 |——| 7 PISHDX_C_TX0_P £P
HDMI_FPGA.CLK N 3|——|6 PISHDX_C_CLK_N 28 6np
HDMI_FPGA.CLK P4 |——1|5 PISHDX_C_CLK_P
—
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Gigabit Ethernet PHY
transceiver with SGMII
U1t +3V3
DP83867ISRGZR SGMII routing guidelines:
hg +2V5 * Traces must be routed with 100-Q differential impedance R E F C LK
TD_P_A VvDDIO * Skew matching within a pair must be less than 5 pS
TD_M_A 3 +1V05 * SGMII signals must be routed on the same layer
VDDA2P5 1 * Pairs must be referenced to parallel ground plane
TD_P_B VDDA1P8 % 2
M_B VDD1PO |2 +3V3  ECS-2016MV-250-CN-TR
¢ GTX_CLK gg ~ISGMII{SGMII} 25 MHz
C TX_CTRL 41vop o ouT} X_I
s SGMILSIN C261 || 100n SGMII.TXO_N €239 | 1
A CHILAIN SGMILSIP_ C260 1/ 100n SGMILTXO_P 1000 2N
M_D  TX_D1/SGMI_SIP [ZZ =i - ACS GND
TX_D2[28
125 R92, 4k7
TX_D3 GND
J; - RX_CTRL [P8__ETH_RXCTRL
~i5 GND Pg. 13 [WL_BT_TDO 2 o R A
Pq. 2 JTAG_TDO L JTAG_TDO SGMILCOP €258
Pg. 2,43 [JTAG_TCK 20 ;TAG_CLK RX_DO,/SGMII_COP 33 o MSS_REFCLK_P| Pg. 14
Pg. 2,43 [JTAG_TMS 22 ;TAG_TMS RX_D1/SGMII_CON % LCO_| MSS_REFCLK_N| Pg. 14
ETH{MDI) RX_D2/SGMIL_SOP [B3 SGMII_SO_P €259 SGMILRXO_P
LEDO 47 ' “eon B8 SeMI_So_N €257 1111 4100p SGMIILRXO_N ETH{MDI}
=20 S4MEpo RX_D3,/SGMII_SON
ETH.LED1 46 Fp 1 ko
ETH{SMI} EELED2 48\ Ep_2 GPIO_OF o
EARA RIGL —2k2
ETH.MDC 16| g o 14 3 +3V3
MDC TNT/PWDN
ETH.MDIO 17 woio be Pg. 16
+3V3 RESET ETH_RESET_n | Pg. 16
x_I[L2 Xl
R137 1k5 % ot
Jﬂ GND cLk_ouTfL8
GND
i St ist
Decoupling rap resistors
+3V3
+2V5 +1V05 Strap functions
p AE +3V3
Pin name | Function | Value
€250 €254 €192 €195 €219 €255 R
10u 10n 10u 10n 10u 10n RX_DO PHY_ADD[1:0 ‘ 00 RO5
RX_D2 PHY_ADD [3:2 00 4k7
RX_CTRL | — / Autoneg Disable | -0 ETH_RXCTRL
GND GND GND GPI0_O | RGMII Clock Skew RX[0] | 0-
+3V3 GPIO_1 | RGMII Clock Skew RX[2:1]] | 00 §9§
+2V5 +1V05 LED_2 | RGMII Clock Skew TX[1:0 | 00 k
RliceRclos RliceNciess e LEDL | ANEGSEL / RGMI Clock Skew TX[2] | 00
P P LED.O |  Mirror Enable / SGMIl Enable | 01
c114 c117 €193 €213 €224
1u 100n 1u 100n l 100n
GND GND GND
+3V3
Place close +2V5 place close +1V05 place close
to pin 30 to pin 9 to pin 24
c115 { €190 c194 { C214 €251
1u 100n 1u 100n ;( 1u
GND GND GND
+3V3
Place close +1V05 place close
to pin 41 to pin 31
c116 { c191 €252
1u 100n l 100n
GND GND
+1V05 place close
to pin 42 trmi
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DF40C—100DP—0.4V(51)
CONN{USB} —
connoy Po- 7 [UsEOTGID é f PCle_CLK_nREQ] Pg. 16 PCle_CLK_nREQ
CONN.D:P 5 6 reserved
5 ?( reserved /< PCIE{PCle_x4}
PCle_nRST  Pg. 16 [PCle_nRST 191 ig ggggb‘zf: B
CAML{CSI xtLd :CCS -
{csl}o—,  VDAC_COMP 5 e bClE R P
CAML_DO_N [\__CAM1.D0_N 15 16 PCIE.RXDO_P /| PCIERXN
CAM1_DO_P CAM1.DO_P 17 18 PCIE.RXDO_N PCIE_TX_P
19 20 PCIECTXON
CAML_D1_N [\__CAML.D1_N 21 22 PCIE.TXDO_P
CAM1_D1_P [\__CAML.D1_P ;2 ;Z PCIETXDON. ., camogcsi)
CAM1_C_N [\__CAM1.C_N 27 28 cAM0.00_N /| cAMo_Do_N
CAML_C_P [\ cAML.C P 29 30 cAamMo.0o_P | camo_po_p
31 32
RE2 CAML_D2_N [\__CAML.D2.N 33 34 G Emg,gﬂi
CAM1_D2_P [\ CAML.D2_P 35 36 CAMO.D1_P D]
< 2 37 38 CAMO_C_N
2 CAML_D3_N [\__CAML.D3_N 39 40 cAMo.C_N ] caMo_c_P
. 3?4901A g CAM1_D3_P \_ CAM1.D3_P zé 212. CAMOCP /. pciE(pie xt)
+5v AL . VTR 47 48 PCIE.TXDLN /| HDMIZ_TX2N
(]CD = 49 50
HDMI1_CEC HDMI1_TX1_P
PCIE.RXDL P
g3 HDMIO_HOTPLUG  HDMIO_CEC gé gf pgé RXE?N HDMI1_TX1_N
PCIE{PCle_xk Pg. ERADIS
SRR CIE{PCle_x4} g. 10 [ HDMIO_HOTPLUG = = T
afg ole DSIO_DON [\PCIE.RXD2_N 57 58 PCIE.TXD2_P /| HDMI1_TXON
de B DSIO_DO_P [\PCIE.RXD2_P Z? gg PCETXD2N | | o0 o
Res DSIODIN [\ PCIE.TXD3 N 53 64 pCIERXD3P | HOMIZ_CLKN
M 100k DSIO_D1_P \\PCIE.TXD3_P gg gg PCIERXDSN 7, ypmio(HDMI}
DSIO_C_N 69 70 HDMIO.TX2_P /| HDMIO_TX2_P
GND GND DS11{D81) o~ 0S10-C-P 71 72 HOMIO.TX2_N /| HDMIO_TX2_N
3 Z HDMIO_TX1_P
DSIL_DO_N |\_DSI1.DO_N 75 76 Homio.Txa P /| MOMIOTXLT
DSI1_DO_P |[\_DSIL.DO_P 77 78 HDMIO.TXZ_N _TX1|
79 80 HDMIO_TXO_P
DSIL_D1_N |\_DSIL.D1_N 81 82 HDMIO.TXO_P ] HDMIO_TXO_N
DSI1_D1_P |\_DSIL.D1_P gz gg HOMIO.TXON ] | o
DSIL_CN [\ _DSI.CN 87 88 HDMIo.CLK_p ] HPMIOCLKN
DSIL_C_P [\_DSIL.C_P g? Zg HDMI0.CLK_N bsi1(os1)
DSILDZN N\ psig.p2 N 93 94 DSI1.D3_N DSIL_D3N
DSID2-P \ “p5i1.p2_p 95 96 Dsit.p3 p / DSILDSP
HDMI0{12C} -D2. = = di=t] /-QHDM\O{\ZC}
HDMIO_SDA HDMI0.SDA | 99 100 HDMI0.SCL /" HDMIO_SCL
MP
v v
GND GND
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1
DF40C—100DP—0.4V(51)
ETH{MDI} =13 ETH{MDI}
Ethernet_Pair3_P I\ ETH.TXRX_D_P 3 A ETH.TXRX_B_P Ethernet_Pairl_P
Ethernet_Pair3_N [\ ETH.TXRX_D_N 5 6 ETH.TXRX_B_N /| Ethernet_Pair1_N
7 8
Ethernet_Pair2 N I\ ETH.TXRX_C_N 9 10 ETH.TXRX_A_N Ethernet_PairO_N
Ethernet_Pair2_P [\ ETH.TXRX_C_P 11 12 ETH.TXRX_A_P Ethernet_PairO_P
13 14
Ethernet nLED3 |\ ETH.LED2 15 16 ETH.SYNC_IN Ethernet SYNC_IN
Ethernet nLED2 "\ ETH.LED1 17 18 ETH.SYNC_OUT Ethernet_SYNC_OUT
Ethernet_nLED1 19 20 EEPROM_nWP
nLED_ACT 1 52
23 24 GPI026 ] Pg. 16 RPI_GPI026
SPI6_SCLK/RPI_GP1021 Pg. 16 [ SPI6_SCLK/RPI_GP1021 ;3 ;g SPI6_MISO/RPI_GPI019 ] Pg. 16 SP16_MISO/RPI_GP1019
SPI6_MOSI/RPI_GPI1020 Pg. 16 ]SP\&,MOS\/RP\(GP\MO 9 30 UART5,]TX/RPLGP\013] Pg. 16 UART5_TX/RPI_GPIO13
RPI_GPI016 Pg. 16 | GPI016 GPIO6 | Pg. 16 RPI_GPI006
ID{i2c} UART5_TX/RPLGPIO12 Pg. 16 [UART5_TX/RPI_GPI012 gé ;2. /—Gm{\zc}
Pg.
RPLID.SC = % UART3_RX/RPL_GPIO05 | Pg. 16 UART3_RX/RPI_GPIO05 10.5DARp1_1D_SD
RPLGPI007 Pg. 16 [GPIO7 g; zg GPI011] Pg. 16 RPI_GPIO11
UART4_TX/RPI_GPI008 Pg. 16 [uARTAJX/RP\I,GP\OOZB i W2 UARTA,RX/RPLGP\OOQI Pg. 16 UART4_RX/RPI_GPI009
RPI_GPI025 Pg. 16 | GPI025
GND +3V3 <ggq, T = = GPI010] Pg. 16 RPI_GPIO10
Pg. PI024 A6/RPI_GPI Pg. 16
Scwiﬁlﬁilgﬁé Pg. 16 [scfé/igml,gmggs L2 Lf 22\52/7] 52‘ ?gzwlm,gcm(327 R%A%EP‘OGZ;OU bu 16
SPI6_CEO_N/RPI_GPI018 Pg. 16 [ SPI6_CEO_N/RPI_GPIO18 g‘f gg Iy —vsus P9 16 ReGpio17
UARTO_RX/RPI_GPI015 Pg. 16 [ UARTO_RX/RPI_GPI015 R15 9
SD{SDIO} 22 ZZ UART3_TX/RPI_GPIO04 | Pg. 16 UART3_TX/RPI_GPIOO4
SDCLK cp.cLk UARTO_TX/RPLGPIO14  Pg. 16 [[UARTO_TX/RPI_GPI014 5 =5 SCLL/RPI_GPIOO3 | Pg. 16 SCL1/RPI_GPIO03
- - 55 0 SDA1/RPI_GPI002 | Pg. 16 SDA1/RPI_GPI002 SD{SDIO}
SD_DAT3 SD.DAT3 61 62 SD.CMD SD_CMD
SD_DATO SD.DATO 63 64 SD.DATS SD_DATS
65 66
SD_DAT1 SD.DAT1 67 68 SD.DAT4 SD_DATA
SD_DAT2 SD.DAT2 69 70 SD.DAT7 SD_DAT7
71 72 SD.DAT6 SD_DAT6
SD_VDD_OVERRIDE Pg. & [SD_VDD_OVERRIDE ;g ;Z
SD_PWR_ON Pg. 4,15 [ SD_PWR_ON = 5% reserved 12co{i2c}
= = GPIO_VREF ] Pg. 5 GPIO_VREF PEDSEL
81 82 12C0.5DA
+5V<&—o0 83 84
+3V3 85 86 —> +3V3
87 88
Pg. 13 [WL_REG_ON g? gg }—> +1ve
Pg. 13 [BT_REG_ON o5 T RUN_PG
PLLED nPWR [’ERDP‘ESV‘?; PILLED_nPWR | 95 96, ﬁgzizglgé
VDD Camera_GPIO XZ% 1908
GLOBAL_ENPg. 5 [GLOBAL EN 98 NEXTRST
DMG1012T-7 | [MP
<~
GND GND
GND
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WiFl and Bluetooth Module
A
+3V3 Ua6n s
LBEESPK2AE o
B L6 42\ppio WLANTIZZ 1 1 7g) )3
202124 ; e [’ UFL-R-SMT-1(10)
e SR_VLX I
PWR_FLAG ) 431 VIN_LDO
49 USB2_AVDD33  WL_HOST_WAKE[PZ— 15 1p28 N
Cig —— Pg. 13 [BTREGON ‘28 BT_REG_EN JTaG sEL B3 JTAG_SEL
I Pg. 13 [WL_REG_ON WL_REG_EN SEL
4 51 TRST_L
P270t———~ SUpr pEv_wAKE
GND LPON  Sfipg i DX
= JTAG_TDO
H P2 oL 28RF SW_CTRLO JTAG_TCK/SWCLK
3 oL 23RF SW_CTRL5 JTAG_TMS/SWDIO
P13 0L — 6]BT PCMIN BT_HOST_WAKE
P14 oﬁ BT_PCM_CLK BT_GPIO_2 i
P15 o B1BT peM_SYNC BT_GPIO_3
PEBI{UARTION 1pig ol — 9a1 pem_out BT_GPIO_5 [2
PFBLIX__ 10p1 yaRT_TXD GPI0_1
Ip8, Rix g BT_UART_CTS_N USB2_DP
- PEBIRX 1257 yaRT_RXD USB2_DM
S WIFI{SDIOJO— BT_UART_RTS_N  USB2_MONCDR [*&
50 R153 4k75
$D10.CMD USB2_RREF ﬂ?
SDIO_DATA_O STRAP_O % e
9 SDI0_DATA_L STRAP_1 MSW
2 5D10_DATA 2 STRAP_2 (22 STRAP.2
4 5D10_DATA 3
3 SpI0_CLK GNDiL
|| GND
D
I Sleep clock WL and BT Enable Decoupling Config
433 43V3
M +3V3 +3V3
3y ECS—327MVATX—2-CN-TR3 PR STRAPO
4 3 LPOIN Pg. 13 [WL_REG_ON ! c283 _| c230 287 | c231 STRAP 2
£ c229 §4|VPD o OUT Pg. 13 [BT_REG.ON JTAG SEL ‘
X g. _REG_| 10u | 100n 10u | 100n
100n 2 _Lcozs | 227 % %
—2{cNp
100n 100n
GND GND
Cho GND  GND
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|
PolarFire Bank 5  PolarFire Bank 6
oLarrire oban L rolarrire oban
MSS_SGMI| - MSS_DDR
— } —]
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\ U16
‘ MPFS250T—FCVG4B4LE
} LPDDR4{LPDDR4)D—, i _~QLPDDRA4{LPDDR4)
} LPDDR4.DQ0 Y3 | ss_DDR_DQO MSS_DDR_AQ T8 LPDDR4.CAO_A
LPDDRA.DQ1 | YRR e SR LPDDRA.CAL_A
| _DDR_| _DDR_
‘ LPDDR%.DQ2 L R ST LPDDRA.CA2_A
| LRDDRAEN0S AAL f\1ss DDR_DQ3 MSS_DDR_A3 |0 LEDDRACASIN
i LPDDRA.DQ4 VoL YRR Mec DDR A4 | RE LPDDRA.CAL_A
TG | LPDDRA.DQ5 AR5 | o poR DQS NieeTnoaYas BB LPDDRA.CA5_A
LPDDR%.DQ6 AB2 |\ iee ron “nn ar| PG
MPFS250T—FCVG4BLE ‘ e MSS_DDR_DQ6 MSS_DDR_A6 |8 x
s } = ’:ig MSS_DDR_DQ7 MSS,DDR,M%X
LPDDR4.DAS0_P__ AA21y55 ppR_DQs_Po MSS_DDR_AB |-ELx
M7 {MSS_SGMILTXPL  MSS_SGMILTXPO } W Mss:DDR:Dgs:NO MSS_DDR_A9 YT x
X NBIMSS_SGMILTXNL  MSS_SGMILTXNO | - AB%4 f\i5S_DDR_DMO MSS_DDR_A10 g—fx
| MSS_DDR_A11 [RLx
% K6 {MSS_SGMILRXPL  MSS_SGMILRXPO ol | tggggz‘ggg W8 |55 ppR_DQS MSS_DDR_A12 |-ELx¢
K7 {MSS_SGMI_RXNL MSS_SGMIL_RXNO X0 \ : W7 | Mss_DDR_DQY MSS_DDR_A13 -2
\ LPDDR4.DQ10  ABS |55 ppr_pq1o MSS_DDR_A14 B35
MSS_REFCLK_IN_P |-Z MSS_REFCLKP| Pg. 11 ‘ tggggz‘ggg AAG | \ss_DDR_DQ11 MSS_DDR_A15 R3¢
MSS_REFCLK_IN_N|-L MSS_REFCLK_N| Pg. 11 ‘ 2 AB71Mss_DDR_DQ12 MSS_DDR_A16 |-R4x
\ LPDDRA.DQ13  ABB\ee por pats
| LPDDR4.DQ14 Y8 | \yee poR nats
‘ LPDDR4.DQ15 8| e hor nats
‘ LPDDRA.DASTP Y6 |y ce rrn
| LPDOR4.DASLP Y6 1y55 ppR_pas_P1
| LPDDR4.DQSL_N W6 |ycs ppr pQs N1
i LPDDR4.DMI1 O YR TnTTeT
\ - MSS_DDR_RAM_RST_N,/DDR_PLLO_OUT1 |-L2 CRODRSTRESEIAN
} tggggz‘ggg \;3 MSS_DDR_DQ16 MSS_DDR_CSO ;33 CEDDRAESOSA
: MSS_DDR_DQ17 MSS_DDR_cS1 M35
M SS CLK } tggggz‘ggig AB9 | 55 DDR_DQ1S MSS_DDR_CKEQ KL CEDDR:VEKEOSA
| TR AB10l\ss DDR_DQ19 MSS_DDR_CKE1 [FNZ5¢
| CPDDRE DAL VAL 1y55 pDR_DQ20 MSS_DDR_ACT_N [-N55¢
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HDMIBERGAELE D131:pi02PB1,/DQS GPI023PBY |22 /_G 5 >
H HDMI_FPGA.CLK_N DI&| coi0anRe/DAS CPI023NR0 D22 ULPLRESET OF GND ]
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	ETH{MDI}
	ETH{MDI}
	ID{I^{2}C}
	ID{I^{2}C}
	I^{2}C0{I^{2}C}
	SD{SDIO}
	SD{SDIO}

	Symbols
	J1
	Q2
	R1
	R101
	R13
	R15
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	WL_BT{USB}
	WiFi{SDIO}

	Symbols
	C113
	C227
	C228
	C229
	C230
	C231
	C283
	C287
	J3
	L6
	R143
	R144
	R146
	R147
	R149
	R151
	R152
	R153
	TP13
	TP14
	TP15
	TP16
	TP2
	TP27
	TP28
	TP29
	TP3
	TP30
	TP31
	TP32
	TP33
	TP8
	TP9
	U26
	Y4
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	Symbols
	C4
	R60
	R74
	R75
	R87
	U1
	U1
	Y3
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	EMMC{SDIO}
	EMMC{SDIO}
	ID{I^{2}C}
	PF_BT{UART}
	SD{SDIO}
	SUPPLY{I^{2}C}
	ULPI{ULPI}

	Symbols
	R105
	R106
	R130
	R17
	R22
	R23
	R24
	R25
	R26
	R27
	R57
	R99
	U1
	U1
	U30
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	PI3HDX511F{I^{2}C}
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	WiFi{SDIO}

	Symbols
	C123
	C125
	C130
	C131
	C132
	C178
	C18
	C19
	C218
	C36
	C45
	C81
	D6
	Q5
	Q7
	Q8
	R70
	R71
	R72
	R80
	R81
	R82
	U1
	U14
	U18
	U19
	U20
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	U24
	U25
	U27
	U29
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	Symbols
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