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POWER

a +12V +12V +12V 014 e G
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POWER

1.2V to 0.9V/3A o

N vee1P2 Us vee1P2 o
15
C37 | 100nF 16 m; PG C46 | 100nF
17
38 | | 10uF IN3 1 VCCOPg+ 47 | |10uF VCCQoP9+,
| 14 OUT1 ™19 T | 14 19 T
VCCaP3 EN oUT2 (59 c39 VCCaP3 EN oUT2 (50 cas
T 1

ouT3 ouT3
12 OuF 12 10uF
1 cat | 1o I BIAS 10, ouF I 1 BIAS

2 = 2 =
SNS SNS
| C42 | |NS_100nF 13, \Riss | C51 | |NS_100nF 13 \Riss
3 C43 | 10nF 3 C52 | 10nF
11 FB ¢ " 1 FB =22 o
0 Sy 0 Sy H
X 400 mV s vCC X1 400 mV s SERDES-VDDA
X—5{ 200 mV GND1 = X1 200 mV GND1
SR 100 mV GND2 8 MIPI = AR 100 mV GND2 (8 SERDES-VDDT
R26! OR 21 OR 21
B 50 mV PAD 50 mV PAD
= TPS7A8400ARGRR = Vout = 800mV + sum(pins connected to GND) = TPS7A8400ARGRR = Vout = 800mV + sum(pins connected to GND)

[ o o e e e e o o o O 2 O O O 2 2 2 2
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. .
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15
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s . . . B
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U11A

FPGA-Config

HDMI_RX2P
“HOMIRXoN—— 52| I0T74A/LVDS/DQO
USEAUX DP— 8- I0T74B/LVDS/DQO
USEAUXDN— L IOT76A/TPLL_T_INO/LVDS/DQO
FUSE CGT— 8- IOT76B/TPLL_C_INO/LVDS/DQO
FUSEGer— £+ I0T78A/LLVDS/DQ0
SO OUTTEN— =2 I0T78B/LVDS/DQO

SO OUTZEN— CL8— IOTBIA/GCLKT 1/SERDES_QOCLKINO/LVDS/DQO TSECCIWRTT— L2
SDLOUTZEN 19 |

= = 10T89B/GCLKC_1/LVDS/DQO

TSPEMOS L2

U11B
Bank
MSPI_CLK
ST IOR5A/CCLK/LVDS
y\@pu—g—%u o) IOR5B/MODEO/LVDS

IOR9A/DOO/DIN/MISO/MI1/LVDS
IOR9B/CSI_B/MOSI/MIO/LVDS
IOR15A/D11/LVDS
IOR15B/D12/LVDS
IOR17A/MODE1/GCLKT_4/LVDS
IOR17B/D10/GCLKC_4/LVDS

Bank 2

Bank 4

HDMI_RX1P
W 10T142A/LVDS/DQ3
W’ 10T142B/DOUT/LVDS/DQ3

MSPI_WP
WMSPLHOD _— Gig

IOR20A/D01/MI2/LVDS/DQ4
IOR20B/D02/MI3/LVDS/DQ4

F_CLK_24M
HOWTGEC 12| IOL48A/GCLKT 17/LVDS
F IR 200 P— 18 I0L48B/GCLKC 17/LVDS

| K1
IOL66A/PUDC_B/LPLL1_T_IN1/LVDS

[10] MIPI_GPIOS IOL41A/LVDS
[10] MIPI_GPIO1 10L41B/LVDS
[10] MIPI_GPIO7 IOL45A/GCLKT_18/LVDS
[10] MIPI_GPIO6 10L45B/GCLKC_18/LVDS

U11F

IOL50A/GCLKT_16/LVDS
I0L50B/GCLKC_16/LVDS

SDI_SDA
Sprscr— 1| I0R41A/D14/GCLKT 7/LVDS
o110 I0R41B/D15/GCLKC_7/LVDS

T RECONFIG R L2—{ IOR47A/DONE

TsEop——— <12-| IOR56A/RECONFIG N

TsBE D “13-| IOR57A/GCLKT_6/LVDS/DQ5

TSE PWREN— 4| IOR57B/GCLKC_6/LVDS/DQ5

USEPULLOP EN-—-1-{ IOR59A/LVDS/DQS5

TSETERM 5P —-{ I0R59B/LVDS/DQ5

USETERM DN — K12-{ IOR61A/DO07/SDA/RPLL1_T_IN2/LVDS/DQS5
TSERXDF—— <13-| I0R61B/RDWR_B/SCL/RPLL1_C_IN2/LVDS/DQ5
USERX DN 13| I0R63A/D03/SI/SSI0/LVDS/DAS5
TSETXDP— 14| IOR63B/D04/SSPI_CS_N/LVDS/DQS5
TUSETX DN -12-| IOR66A/D05/SO/SSI1/RPLL1_T_IN1/LVDS/DQS5

u11C

“HOMFRXON— S14- I0T144A/LVDS/DQ3 [10] MIPI_GPIO3 IOR34A/D13/LVDS/DQ4 Bank 12 oM sBA— 15| |0R66B/D06/SSPI_CLK/RPLLT_C_IN1/LVDS/DQ5
“HOMIRXCP— 214 |0T144B/LVDS/DQ3 [10] MIPI_GPIO4 IOR34B/EMCCLK/LVDS/DQ4 HOMISCL— +12-{ IOR68A/LVDS/DQ5
] cis K
“HOMTRXGN— 213~ |OT146A/TPLLY_T_IN1/TPLL1_T_FBO/LVDS/DQ3 [10] MIPI_GPIO8 IOR36A/GCLKT_5/RRPLLO_T_IN1/LVDS/DQ4 [9] F_TCK: IOR1A/TCK TsE o3 |0R68B/LVDS/DQS5
S R C14 B15 | —
10T146B/TPLL1_C_IN1/TPLL1_C_FBO/LVDS/DQ3 [10] MIPI_GPIO2 IOR36B/GCLKC_5/RPLLO_C_IN1/LVDS/DQ4 S} E,;a\ IOR1B/TDI TSBE D N4 IOR70A/DOB/SSPI_WPN/SSI2/LVDS/DQ5S
i —E151 jor3aTMS FREADY 15| |0R70B/D09/CLKHOLD_N/SSI3/LVDS/DQ5
GWSAT-LVB0UG225 GWSAT-LV60UG225 [9] F_TDO}) I0R3B/TDO W‘gﬁ» IOR72A/READY/RPLL1_T_INO/LVDS/DQ5
£ USB cct GWEATLVe0UG225 — IOR72B/CSO_B/MCS_N/RPLL1_C_INO/LVDS/DQS5
m - F_USB_CC1 [12]
—= gF,USB,CCZ [12] o] HDMmI ceC HyHDMLCEC [9] HOMI_SCL §§> HDMI_SCL GWSAT-LV60UG225
(9] HDMI_SDA QOy DML SDA
F_RECONFIG_N RS54 47K NCCIO3P3 CLK 24MHZ 3.3V KEY&LED
1
F_READY RS6 47K CCI03P3 VCC3P3 VeC1Ps veesps
F_DONE R59 o~ AATK ' CCIO3P3 R60
R62 1K ||' SWi1
PUDC_B R64 1KNC \CCIO3P3 100K
1 =Tl
SHF_KEY (8]
R55 1K NC ||' C65
F_MODEQ R57 1K A
Cclo3P3
1 10uF
R61 1K ||' = 0T322524MJBA4SL
F_MODE1 R63 TKNC NCCIO3P3 =
1
Flash Q0 CLK 148.5MHz SYSTEM CLOCK 200MHz W Q0 CLK 200MHz S
VCC3P3 VCCe3P3
VC9§P3 B9 MPZ1608S221A
R65 'Il C67 ;1 0.1uF C61 [(C62 R68 R69
R66 R67 . 1uF 4.7uF 6.3V 4.7k 1% 4.7k 1%
.1uF 4.7uF 6.3V .1uF 4.7uF 6.3V
7K u40 u13 u14
MSPI_CS_N — 8 C63 | 0.1uF
7K cs vee 7K 1f y i 1 6 ) C73 ,0.1uF I 1 6 ) C74 ,0.1uF B
MSPI_MISO 2 == |7 MSPI_HOLD 2| 5 C64 ;| 0.1uF_Q0_148.5MHz | OE VDD 1 ° ‘ OE VDD 1 ’ ‘
Do  HOLD NC L —— 2| 5 F_CLK_200M_N 2/ 5 C76 ,,0.1uF_Q0_200MHz N
MSPI_WP [ 6 MSPI CLK 3 4 C66 ;,0.1uF__Q0_148.5MHz_P NC NC e
wp CLK GND CLKp 3 4 F_CLK_200M_P 3 4___C78 ;,0.1uF_QO0_200MHz P
4 5 MSPI_MOSI GND CLKp GND ClKp ——HF—————
| GND DI SIT9102A1-232N33E148.500000
W25Q128JVSIQ Q0_148.5MHz_P: SIT9102A1-232N33E200.000000 SIT9102AI-232N33E200.000000
R71 4TKNC »»Q0_148.5MHz_R11] Q0 200MH2 P_ssyg 200MHz_P (11
QO_148.5MHz Ny o) 145 5y 11 F_CLK 200M NR72 . 100R F_CLK_200M_P = -
= 2Q0_148.5MH: | = o = Q0 200MHZ N sy 200MHz N [11
100RHLBH AE I FPGATSUEL - -

-gg.‘,:%f—«gggmfsm (1)

= DI_SCL [11]

SDLOUTLEN  ssepi ouTt EN [11]

SDLOUTZEN el outz EN [11]

HOMIRX2P HDMI_RX2P [9]
= HDMI_RX2N [9]
HOMLRX1P HDMI_RX1P [9]
= HDMI_RX1N [9]
HOMLRXOP HDMI_RXOP [9]
= HDMI_RXON [9]
HOMLRXCP HDMI_RXCP [9]
= HDMI_RXCN [9]

USB_TERM DR USB_TERM_DP [12]
= = USB_TERM_DN [12]

uSBRX.DP USB_RX_DP [12]

A USBZRXDN [12]
yse_Ix DR SB_TX_DP [12]
TSETX DN 66565 TX DN [12]

USB_PULLUP_ENwjsg PULLUP_EN [12] e USB_AUX_DP [12]
AUX] USB_AUXDN [12]

USB_DN
=7 USB_DN [12]
TS gguseon 2 USB PWREN

use P USB_DP [12]
= USB_D [6,12]

SPUSB_PWR_EN [12]

h( ISB_CC_SDA [12]

USBCCINTL  uss co INT L [12]
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FPGA-POWER
D D
Uil The 1.8 V used by VDDH_ADC is u11J
vCe VDDHA Q Supplied either directly from
VCe 3 VCCIO1/2 0.9v - QO_VDDHA internally or from a A1
0.9V g 2.5v HDMT shared VDD18 power plane. A5 | VSS ||
VCCNVCCC VCCIO1VCCIO2 vss
Fa| Veovece Hig _ 3.3V VCCIO3P3 Jt_: 1 Jt_:sz Jt_:sa L:sa Jt_:m 80 J(_:ss kse Jgse J(_:sg Lgu J(_:m J(_:gz Faa | Vss
S vecivece veciotzveciosvecios -H14 8 vss
PN VCCIO12/VCCIo3VCCioa .1uF‘P.1uF‘F.1uF 100uF‘P.7uF‘PJuF‘PJuF‘FJuF ca|Ves
F9 J1 E11
E£2- veevece veclos 2 s El vss
VCCIO3P3 VCCVCCC VCCIOs 14 vss
T 3.3v B1 p12 _ 1.5V VCC1P5 F6 | VSS
231 Mo_VDDX/M1_VDDX/VCCIOBIVCCIO7VCCX vecios Bl T £ vss
10 Mo_VDDX/M1_VDDX/VCCIOBVCCIO7VCCX VCCIo8 ST vss
M0_VDDX/M1_VDDX/VCCIOB/VCCIOTVCCX 5 VDDT Q VDD M VDD12 M Vss
K9 \jo"VDDX/M1_VDDX/VCCIOB/VCCIOTVCCX veeiog P4 PoR - 0.9V - HE | vss
M1 = T M7 J7
12 Mo_VDDX/M1_VDDX\/CCIOBNVCCIO7/VCCX VCCIO9 VCCIO3P3 AT vss
VDD12.| M0_VDDX/M1_VDDX/VCCIOB/VCCIOTVCCX . o vss
o VDD M 1.0v VCCIO10/V/CCIO b—T vss c
0.9v MIPI_VDD12 VCCIO10NV/CCION VDDHA Q e S c102 c103_[C104 c106 K2 vss
MO_VDDA/M1_VDDA _LNO/1/2/MIPI_VDDD ey - vss
M0_VDDA/M1_VDDA_LNO/1/2/MIPI_VDDD VDDH_ADC 100uF .7uF 0.1uF uF AuF 0.1uF uF NS yss
VDDHA Mo_VDDA/M1_VDDA_LN0/1/2/MIPI_VDDD 3 vss
T ey vaps [H— = = = 101 vss
vopr @ T4 a0 vooue = ) ) ; R |VSS
"~ o.ov QO_VDDHA - Raa | vss
Q0_VDDT_LNO//2/3 15 vss
VDDA_Q QO_VDDT_LNO/1/2/3 VCC1P5 VCClo1/2 VCCIO3P3 B2 | VSS
0.9v QO_VDDT_LN0/1/2/3 2 5v 3.3v B2 vss
Q0_VDDA/QO_VDDRC_LN0/1/2/3/Q0_VDDTC/QO_VDDTC_LNO//2/3 : T : A4 vss
Q0_VDDA/QO_VDDRC_LN0/1/2/3/Q0_VDDTC/Q0_VDDTC_LNO//2/3 D3 vss
Q0_VDDA/QO_VDDRC_LN0/1/2/3/Q0_VDDTC/Q0_VDDTC_LNO//2/3 1 J(_ms Lﬂz J(_me Lﬂ, J(_mg JE“ 4 B4 vss
vss
GWSAT-LVE0UG225 Cc9 4
1uF 1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF Cc11 Vvss
vss
Al2 yss
= = 8- vss
MIPI FPGA FPGA = = C5-{vss
VCC1P2  VDD12_M VCC2P5-  VCCIO1/2 VCC3P3-  VCCIO3P3 = GW5AT-LVE0UG225
FB20 FB21 FB22
c196 c197 c198
10uF 10uF 10uF
B B
A A
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]
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DDRVTT
D
u11D
Bank
€323,,0.1uF &
[11] F_O_200MHz_P @j'@i 10B75A/LVDS/DQ8
[11] FLO 200Mitz - I0B75B/LvDS/DA SRS EEEAREESAsEE
7 I0B77A/LVDS/DQ8
16] F_LED1 K ppragaT—— 211 10B77B/LVDS/DQS &6 555 5| &5 &) 5| &5 5 | 5| & 5| &5 &)
BORT Az L1 I0B79A/LVDS/DQ8
BorRTAT— LW 10B79B/LVDS/DQS U1s VTTREF
BorTAs— N0 |OBB1A/GCLKT 11/LVDS/DQ8 DDR3 A13 T3 "
BORF AT 410 |0B81B/GCLKC_11/LVDS/DQ8 DORTATS N VREFDQ @—T
BORFCRE—— 13- |0B85A/LVDS/DQSE BORTATT Ry | Al2/BCH# VREFCA
TORIAT — hi2—| I0BBSB/LVDS/DQSS DDR3_AT0 L7 | Al VCC1P5
BoRF AT 22— |0B87A/GCLKT 10/LVDS/DQ8 DORI AT R3 | Al0/AP -
BoRTAT— 11 |0B87B/GCLKC_10/LVDS/DQ8 DORIAS To | A9 H
BORTAT <19 |0B8IA/LVDS/DQS =r7 Ro| AB vDDQ [
Bors AT K10 |0B89B/LVDS/DQS =56 Re | A7 VDDQ [
BORT AT St4— I0B91A/LVDS/DQ8 ~A% o | AB VDDQ [
———————P13 |0B91B/LVDS/DQS AT pe | A5 VvDDQ [
= Ad vDDQ ¢
GW5AT-LV60UG225 72 N2 1 aa voDa [-2
% | A2 VvDDQ (A
= Al vDDQ (4
= A0 vDDQ R
UTME DDR3_BA2 M3 VDD "R
DDR3_BAT Ng_| BA2 VDD
c Bank 9 DDR3_BAD m2 | BA1 VDD
DDR3_DQ11 11 BAO VDD
DaT5 I0B1A/LVDS/DQ12 DDR3 DQ A3 VDD
D L2 I0B1B/LVDS/DQ12 B8 | DQ15 VDD |
3 3 10B3A/BPLLO T_IN1/LVDS/DQ12 a2 | DQ14 VDD |5y
3 I0B3B/BPLLO_C_INT/LVDS/DQ12 A7 DQ13 VDD |55
A M1 10B5A/BPLLO T IN21LVDS/DQ12 Co 1 ba12 VDD
~oDT I0B5B/BPLLO_C_IN2/LVDS/DQ12 Gs | DAt
DORI WEF—— .| IOB7AILVDS/DQ12 DDR3-DAT G3| D10 co
BORT CASF — =51 IOB7BILVDS/DQ12 DOR3-DAS 57| bQ9 vSsQ &y
DORIGSF—— 32| IOBOA/LVDS/DQ12 2 D5 | Da8 VSSQ F
~UDOST P 22| I0B9B/LVDS/DQ12 DDR3_UDOSU_N g7 | UOM VSSQ [
~UDGS0 N py | |OB12AILVDS/DQS12 DDR3_UDQS0_P_c7 | UDAS# VSsQ [¢
DaTz — oo| I0B12B/LVDS/DQS12 = - UDQs VSsQ
Pl I0B14A/LVDS/DQ12 DDR3_CLKON K7 VssQ o
DoREDOT g | OSHELVDS0AT2 RS0 To0R 1% _DORI k7 | ¢ vesa [ee
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SDI
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6] QO_148.5MHz_P = QO_REFCLKP 0 QO_REFCLKP_1 [-210 — e T Riss ORNG——SQ0_200MHz_P [6]
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VusB

Type-C

u20
USB_RX1_Al I
USB_RX1_Al N1 ouT1
== IN2_ OUT2
| YT AP 31 GND GND ||I-
TUSB_TXI_A IN3  OUT3

B1 A12
USB_TX2_AP B2 | GND GND ["a17 USB_RX2_AP
B3 | X2+ RX2+ =40
=" 54| TX2- RX2- [ =
=z 55| VBUS3  VBUS2 [ XUX T
TSBP B6 | CC2 SBUT "a N
TUSBN B7 | BD* A_D- [ ]
TUSBAUX N B8 | B.D- A D+ =CCT
B9 | SBU2 CC1 [~ag
USB_RX1_AN — B10 | YBUS4 VBUST I USB_TX1_AN
TUSB_RXT_A 811 | RX1- TXI1- A _TXT_
Biz | RX1+  TX1+ 4
GND GND (5
GND GND [
GND GND
= 1054500101 =
VUSB

The USB power-supply load

239 [C240 switch circuit can support

.01uF .01uF
currents up to 1 A.

IN4  OUT4
I TPD4E02B04D

USB_TXZ_AP, N1 ouT1
- N2 OUT2

|| RXT AP 31 GND GND ||I
USERXA N3 OUT3

10
9
8
7
6
QAR
u19
USB_TX2_AN| 10
9
8
7
6
QAR

IN4  OUT4
l TPD4E02B04D

USB_TX2_AP C307 0.1uF. USB_TX2
mxnﬂ——i* = =5 SB_TX2_P [11]
_1X2_/ C308 } 0.1uF _TX2_| %SBisziN 111

Common-mode choke: suppresses
common-mode noise; 90 Q impedance

ESD protection,
placed close to

R438, OR
90R
USB_N L7 1 1o nd 4 USB_DN
USB_P 2 3 USB_DP
2V V3

ACM2012-900-2P-T002

R437, OR

matching.
R e SB_TERM_DP [6]
_TERM.] SB_TERM_DN  [6]
—R1237.7, 70R_USB RX DN <;spRX DN [6]

42R USB_TX_DP

R119.".7.42R_USB_TX_DN gUSB—TX—DP 16}

1.5K USB_PULLUP_EN

USB_TX_DN [6]

KUSB_PULLUP_EN [6]

USB_RX2_AP___ R112 OR___USB_RX2_P
vees VUSB TUSE RXZAN __Ri14”,".Y0R___USE RXZ N SGUSB_RX2 P [11]
AL YA R AR G use_oN Qs on e
c315 mms Iﬂ”& USB TX1_AP__ C309 04UF_USBTX1P syiien 11 p 1] SB D [6,12]
.E SIn ol €513 ||~ 100uF USB_TXT AN __C310 || .1uF USBTXT N ¢ ;%SBJXLN o
GND
USB_PWR_EN 4l SN R441 68K USB_RX1_AP___ R109 R USBRXIP (o our b p11) uss op SB_DP [6]
| Raz_ 10K T | M USB_RXT_AN __R108”.""0R __USB_RXT_N - S0P 18]
SY6280AAC USBRX1_N [11] D [6.12]
[= _USB_PWR EN
T ———— <KUSB_PWREN [8] USB3.0 I0*11
VCC3P3
1325, 0.1uF veesps CC Circuit
Il R214, 100K NC
u47 R215 100K NC u46 VUSB VCC5 VCC3P3 VCC3P3  VCC5 VCC3P3
e 10 T T
101 vee 11 CC1_1 VBUS
s [USEAUX I el o g%SBfAUXfDP (6] e T iz veconnt
102 104 1t SB_AUX_DN [6] t— 44 CC21 VCCONN2 319 (320 (c321 (C322
|4 R21 2MNC c318 (€317 ccz_2 VvDD1
R213, 2MNC — 8 VDD2
9

= TPD4E001DRLR

AuF 0.1uF

1uF 1uF 0.1uF 0.1uF
JIDRIR L GND2 SCL [ & p p
SDIRA, SEUTZ 11K = 151 EpaD SDA -——<CDUSB_CC_SDA  [6] — —
AUX Channel = FUSB302BMPX N N
RA450 ORNC USB302_CC1
R451.7..0RNC USB302_CC2
USB_CC1 R446 OR
= _USB_CC1 [6]
USB_CCZ T Rd47 0R ;ngussfccz 3]
ESD3 R448 5.1K
ESD5302F R449 5.1K

ESD protection, —_
placed close to
the interface
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