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BankQO Bank5
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HDMI-TX
BANK10 USB2.0
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SHLEE GPIO*16
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+12V IN

Power Tree

pe-DC Gen 1.2V |1po 0.95v core VEC
TPS54620RHLR TPS7TAS400A MIPT M VDD
SerDes VDD 0s1 VDD
Always on 3.3V LDO 0.395V .
TPS7A8400A SerDes VDDT Q0&1 VDDT
Gen 1.2V VCC REG 1.2V
VCCX
DC-DC
o227 ioo 1.8y HMD%TXE??
TPS54620RHLR
TPS7A8400A 0081 VDDHA
DC-DC Gen 3.6V
- LDO 3.3V Always on 3.3V
TPS54620RHLR TPS7A8400A Always on 3.3V) MTPT A
LDO 3.3V VCCIO3&485810 3.3V
TPS7A8400A
LDO 2.5V VCCIO2 2.5V
TPS7A8400A
Gen 2.1V| 1LDO 1.5V VCCIO67 1.5V
TPS7A8400A
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Jtag

T1DI

15 TCK§ TCK

15 TDO TDO

15 TMS py—TMS

MSPI

QSPI_CLK

4 QSPI_CLKLK:

AlwaysOn_3.3V

ModeS

VCCIO10
Mode0 R5 1K 1%
Mode1 R9009 NS_1K 1%
Mode2 R9010 NS 1K 1%
CFGBVS R9011 1K 1%

R130 |R9001 R9002 R9003

1K 1%
1K 1%

NS_1K 1%

NS_1K 1%

CFGBVS=1,

1K 1%
Ds R17
LEDGREEN K
“ U4
Re ady Config/Bank10
5
as K% R —s | 08 _1e98TMs 10B_175A/IMODEO |45~ o000
$8050 5™—frio | 10B_169A/TDO 10B_177AIMODET (~yyg e
S Hip | 10B_173B/TDI 10B_177BIMODE2 |ARTE——CRaays
o £ 10B_173A7TCK I0B_T79A/CFGBVS & A R21 49.9R1%  ApcTN G
DRy Vo | 10B_171A/READY ADCTN/ADCTN (Ri5—ADGTD = =
Resomig T AETg | IOB_171B/DONE ADCTP/ADCTP (5 ADCVN ¢
= ~ SSPTCIR Re926— OR_ Hit3 | |OB_179B/RECONFIGN  ADCVN/ADCVN P | Tinrsov R2 499R1%  apcre ¢
= |0B_175B/CCLK ADCVP/ADCVP =
Note: Ready/Done are open drain output For MSPI, CPU, Serial port clock

MSPI clock for this board P
GWSAST-LV138FPG676A R25 49.9R1%  Apcvn_C

AlwaysOn_3.3V C3 R2S 49.9R 1%

9R 1%
1nF 50V ADCVP_C

R26

1K 1%
D6 R30
LED GREEN 1K
re
Done K% o
S8050

SWS[#
K2-1107ST-A4SW-06

VCCIO10

R32
1K 1%

432578
0.1uF

o

Reconfig

XADC, for Sensor.

Anti-alias filter is added

MODE[2:0] :

JTAG:
MSPI:
SSPI:

XXX/101
001V
010

Master SERIAL:000
Slave SERIAL:111
Master CPU:100
Slave CPU:110

BANK3&4&10=3.3V Or 2.5V

XADC Header

ADCTP_C

I
~|oeo| =
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MSPI, GPIO,

u1-6

SERIAL,

Bank 3
N16

16 swi¢—1

16 LED2((—LERZ

8 SFP_TX_DISABLE_1 (¢

N17 | |OR_101A/D04/LVDS/DQ16
IOR_101B/D05/SSPI_SI/LVDS/DQ16

1

y
Jp-R9831 1K1% E15 | IOR 103A/PUDC_B/LVDS/DQS16
QSPLDAO  R3Z .OR Riq-| IOR_103B/EMCCLK/LVDS/DQS16
2 P I0R_105A/DO0/MOSI/LVDS/DQ16
a = > IOR_105B/DO1/DIN/LVDS/DQ16
a Ria ok | I0R_107A/D02/ADCINCK1/LVDS/DQ16

IOR_107B/D03/LVDS/DQ16

2> | IOR_109A
R25 | IOR56A/D19/LVDS/DQ19
4| IOR_56B/D18/LVDS/DQ19

9
ip-Re330 KL 124 | I0R 58A/SSPI_HOLDN/LVDS/DQS19

SFP_TX_DISABLE_1 R25 | IOR_58B/D22/LVDS/DQS19

P25 | IOR_60A/D26/LVDS/DQ19
T23 | IOR_60B/D25/VREF/LVDS/DQ19

FP_LOS_
SFP_TX_DISABLE

23 | |IOR_62A/D17/LVDS/DQ19

P_LOS_1
P_LOS_1
8 SFP_TX_DISABLE SFPIC-SCL T

7 PCIE_WAKE_B
7 PCIE_PERST
8 SFP_LOS

16 LED1

R26 | |OR_62B/D16/LVDS/DQ19
P26 | |OR_65A/D21/LVDS/DQ19
N26 | |OR_65B/D20/LVDS/DQ19
M26 | |OR_67A/D24/LVDS/DQ19

SFP_LOS

R50 | |OR_678/D23/LVDS/DQ19

21 | |IOR_69A/D28/LVDS/DQ18

R_73A
IOR_74A/D30/LVDS/DQ18
IOR_74B/D29/LVDS/DQ18

I0R_76A/RDWR/LVDS/DQS18

IOR_76B/DOUT_CSO_B/LVDS/DQS18

I0R_78A/SGCLKT_3/LVDS/DQ18
IOR_78B/SGCLKC_3/LVDS/DQ18
IOR_80A/MGCLKT_3/LVDS/DQ18
IOR_80B/MGCLKC_3/LVDS/DQ18
IOR_83A/MGCLKT_2/LVDS/DQ17
IOR_83B/MGCLKC_2/LVDS/DQ17
IOR_85A/SGCLKT_2/LVDS/DQ17
IOR_85B/SGCLKC_2/LVDS/DQ17
IOR_87A/D14/LVDS/DQ17
IOR_87B/D15/LVDS/DQ17
IOR_89A/SSPI_CSN/LVDS/DQS17
IOR_89B/D13/LVDS/DQS17
IOR_92A/D11/LVDS/DQ17
I0R_92B/D12/LVDS/DQ17
IOR_94A/D09/SCL/LVDS/DQ17
I0R_94B/D10/SDA/LVDS/DQ17
IOR_96A/MCSN/LVDS/DQ16

I2C

19 IOR_69B/D27/LVDS/DQ18

SFP_IIC_SCL
~TIC_SDA

79 | IOR_71A/CSI_B/LVDS/DQ18

MSPI

I0R_71B/D31/LVDS/DQ18

IOR_96B/D08/VREF/SSPI_SO/LVDS/DQ16
IOR_98A/D06/SSPI_CLK/LVDS/DQ16
IOR_98B/D07/SSPI_WPN/LVDS/DQ16

GWS5AST-LV138FPG676A

AlwaysOn_3.3V

NC/4.7K 1%

RS6|  [RS57
47K 1% c4 R58
4.7UF 6.3V 47K 1%
47K 1% =
u3
QsPI_Cs
QSPILDQ /ch(lon /HOLD(\I/gSC) QSPI_DQ3
QSPLDQ
= S WP(102) CLK [5——¢———asproao-KasPlLCLK
| GND DI(I00) =
W25Q256JVEIQ R9324

0SPI is bi-direction, so that level shift buffer must be

TI TXB0304 is OK,

bi-direction,

but out of stock

-H%E;-?;—} UART_RX 16
= KUART_TX 16

R PHY—MD@Ds HY_MDIO 19
£ — ED3 16
ED4 16
RO028 A~ AR P HY RST N 19
4 X 344_CD 18
| P21
! g; FCLK 50M - CLK_50M 14
Nz LEMAULEL 344_BYPASS 18
M22 SYS_CIK N ig—gt&—z 11‘2
22 0303_SCL N
23 0303_SDA i
24 0303_ENABLE &
pe S 303_ENABLE 18
24 0303_FAULT 303_SD 18
55 TT0TRSTO——<K 0303_FAULT 18
Bz A 303 RSTO 18
o 0377 MUTE 344_MUTE 18
e U303 RS 303_RSTI 18
| K26
P QspI_Cs
PAY
= R TART RX SPHY_MDC 19
RT7_R52 0R UART TX
VCCI0345
2%
X X
X5 K
S [ <
o | 3
8|3
> >
['4 ['4
SFP_IIC_SCL
8 SFP_IIC_SCL X
8 SFPLIC SDA  <CSFPIC-SDAT
8 SFP_IIC_SDA 1 <S=FPTC=SCrT
8 SFP_IIC_SCL_1 ——=e
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DDR3*2

DDRVTT

U1-10 VTTREF
VTTREF ank 7 VTTREF
P 1 DDR3_AO
VITREF  p5 | IOL_T1A/LVDS/DQO I0L_35A/LVDS/DQS2 7 BDR3 ATO U6 17
R | |OL_11B/VREF/LVDS/DQO I0L_35B/LVDS/DQS2 {3 —DDR3 CKE DDR3 A13 T3 - DDR3 A13 T3 H1
€30 pg | IOL_13A/LVDS/DQO 10L_38A/LVDS/DQ2 (g5 = DRI ATZ N7 A13 VREFDQ [~yig BOR3 ATZ N7 | A3 VREFDQ [~ig
o 100nF 25V ppra A1 p | IOL_13B/LVDS/DQO I0L_38B/LVDS/DQ2 [j5  DDR3_RAS# DORTATT R7 | A12/BC# VREFCA “DOR3 ATT Ry | A12/BCH VREFCA
DDR3-A7 U7 | |OL_15A/LVDS/DQ1 10L_40A/LVDS/DQ2 {{—DDR3 CASF DRI ATO 7] Al vCClos? BORZATO L7 | Al Velellel4
= DBR3 A5 72 | |OL_15B/LVDS/DQ1 10L_40B/LVDS/DQ2 7 = DDRIAT R3 | A10/AP T DDR3 AT~ R3 | A10/AP T
DBR3 Az Ro | |OL_17A/LVDS/DQ1 I0L_42A/LVDS/DQ3 (N6 VTTREF e Ta | A9 H DOR3 A T8 | A9 H
= Ug | '0L_17B/LVDS/DQ1 10L_42B/LVDS/DQ3 48 DORT A7 R | A8 vDDQ [~ ¢ DOR3 A7~ R2 | A8 VvDDQ |~
DDR3 A8 T4 | IOL_1A I0L_44A/LVDS/DQ3 \s  \TTREF T DORIAS R | A7 VvDDQ ¢ DOR3 A6~ Rg | A7 VvDDQ ¢
DBR3 AS T3 | |OL_20A/1LVDS/DQ1 I0L_44B/VREF/LVDS/DQ3 |5 —DDR3_BAT =A% po | A6 VDDQ [ DDR3_ A5 p2 | AS vDDQ "
DDORIAT 10L_20B/LVDS/DQ1 10L_47A/LVDS/DQ3 (g5 = L ca o pg | AS vDDQ |5 AT pg | A5 vDDQ |5;
DBR3 A7 P | |OL_22A/LLVDS/DQS1 I0L_47B/LVDS/DQ3 14 DDR3_BAO 100nF 25V T Ad vDDQ & A3 A4 VDDQ [~
“USER CLOCK FR3 | |OL_22B/LVDS/DQST I0L_49A/LVDS/DQS3 ({7 —BDR3 CSF — AT p3 | A3 VvDDQ [~& AT p3 | A3 VvDDQ [~&
14 USER,CLOCK,P; R_CLOCK NP3 | |OL_24A/MGCLKT_11/LVDS/DQ1 I0L_49B/LVDS/DQS3 [~ = = DDOR3 AT p7 | A2 VDDQ AT p7 | A2 VDDQ 4,
14 USER_CLOCK_N DOR3 ATT — 10L_24B/MGCLKC_11/LVDS/DQ1 I0L_4A/LVDS/DQSO [—j5 DOR3 A0 N3 | Al VDDQ |4 “DDR3 A0 N3 | Al vDDQ (4
DDR3-AG 7| |OL_26A/SGCLKT _11/LVDS/DQ1 I0L_4B/LVDS/DQSO0 (3  pDR3_BA2 = A0 vDDQ R —— A0 vDDQ g
DOR3 ATZ 10L_26B/SGCLKC_11/LVDS/DQ1 10L_51A/LVDS/DQ3 75 a DDR3_BA2 M3 VDD (g DDR3 BA2 M3 VDD (g
DOR3 A3 10L_29A/MGCLKC_10/LVDS/DQ2 I0L_51B/LVDS/DQ3 (57 DOR3 BAT Ng | BA2 VDD Ng | BA2 VDD
= 10L_29B/MGCLKT_10/LVDS/DQ2 I0L_53A/LVDS/DQ3 7 DBR3BAT M2 | BAT VDD ~DDR3BAT M2 | BA! VDD
17| 10L_2A/ADCINCKO/LVDS/DQO I0L_53B/LVDS/DQ3 (g DDR3 RESET = BAO VDD ————— " BA0 VDD
DDR3 CLKO_P M2 | IOL_2B/LVDS/DQO 10L_55A (5 DDR3 DQ A3 VDD |5 DDR3 DQ15 1 A3 VDD [
DDR3CIRO-N [ | |OL_31A/SGCLKT_10/LVDS/DQ2 I0L_BA/LVDS/DQO (R =~ 88 | DQ15 VDD [~ T 88 | DQ15 VDD |G
== | |OL_31B/SGCLKC_10/LVDS/DQ2 I0L_6B/LVDS/DQO [~R7 = A2 | DQ14 VDD [~gg 3T Az | DQ14 VDD [~gg
DDR3 ODT  Ji | |OL_33A/FBTEST_LO/LVDS/DQ2 IOL_8A/LVDS/DQO [~Rg =~ A7 DQ13 VDD g5 T A7 | DQ13 VDD [~g5
= 10L_33B/CLKTEST_LO/LVDS/DQ2 10L_8B/LVDS/DQO = Co 1 DbQ12 VDD [ T2 | DQ12 VDD [
DDR3_DQ10 cs | bant qro 1 cs | DA
GW5AST-LV138FPG676A DDR3_DQ9 ©3 | ba1o Go Qo 1 ¢3 | ba1o Go
DQ9 VvssQ Q8_1 DQ9 VssQ g
DDR3_DQ8 D G1 _ D G1
DDR3_DMT p3 | DQ8 VSSQ F MT_1 p3 | bas vSsQ g
DDR3_DQST N 87 | UDM vSSQ g QST N_1 B7 Hggs# ﬁgg E
J8/F5/E3/H3 is NC in HW-A7-ACT01 DDR3_DQST P cr 8882# xggg E OSTPTCT | jpas vssq (£
D! D!
c DDR3_CLKO_N 9 vssQ DDR3 CLKO N K7 vssa I p
u1-9 e e RIOI00R 1% KT cxu VSSQ oo 7| okt VSSQ (g
= = CK VSSQ gy = CcK VSSQ g1
Bank 6 vssQ DDR3_DQ7 H7 vssQ
DDR3_DQ8 E6 3323—33; HT | bar VSS |15 = G2 | ba7 VSs $
& | 10L_101A/LVDS/DQ7 I0L_73A (g DDR3_DQ1 i G2 | gk ves T _ G2 | fo6 ves [T
DDR3 DQ9 g | |OL_101B/LVDS/DQ7 I0L_74A/LVDS/DQS [~J5DDR3 DO5 DDR3_DQS H8 | a5 ves b _ H8 | bas vss
DBR3-DaTT Gg | |OL_103A/LVDS/DQ7 I0L_74B/LVDS/DQ5 (g BDR3 D H3 | Do ves P _ H3 | o ves -2
~5QT3 Fg | 'OL_103B/LVDS/DQ7 I0L_76A/LVDS/DQ5 DDR3DO6 F8 | 0da vas Mg OPRIDaT D03 vas M9
DDR3 D75 F7 | |OL_105A/LVDS/DQ7 I0L_76B/LVDS/DQ5 |~ 54 DOR3 DQ0 F2| 552 ves | M1 DDRS Doz T ; 5aa vas | M1
VTTREF 5 | 10L_105B/LVDS/DQ7 10L_78A/SGCLKT_8/LVDS/DQ5 7 F7_| 0o ves | _DQT_ F7| 0Q1 vas I
T VITREF Go | 10L_107A/LVDS/DQ7 10L_78B/SGCLKC_8/LVDS/DQ5 |~G5 DOR3 D3 — E3 | 00 ves |- DDR3_DQO_T E3 | 00 ves |92
ca1 I0L_107B/VREF/LVDS/DQ7  |OL_80A/MGCLKT _8/LVDS/DQ5 [~Fo————— MO E7 G8 DDR3_DMO_ E | e8|
L % | FEs QS0 Ga | LDM VSS gy —DDR3_DQSI_N_7 Ga | LDM VSS gy
DDR3_DQ10 1 G | IOL_109A I0L_80B/MGCLKC_8/LVDS/DQ5 |~E2 DDR3 DQ3_1 asoN Lbas# ves BRI BRSPS Lbast vss [Ef
100nF 25V DPR3 DaT4 T G | |OL_56A/LVDS/DQ4 10L_83A/MGCLKT_9/LVDS/DQ6 52BDR3 Da5T _DQS0_] F3 | Ihas ves | B3 _DDR3 DASO_P_T F3 | nag vas
~5qT7- 10L_56B/LVDS/DQ4 10L_83B/MGCLKC_9/LVDS/DQ6 ~5q7 A9 A9
DDR3_DQ12_ 1 _F. - - a D4 DDR3_DQ7_1 VSS DDR3 CASH# VSS
= £5 | I0L_58A/LVDS/DQ4 10L_85A/SGCLKT_9/LVDS/DQ6 &4 BDR3 DA0-T DDR3_CAS# K3 | asu _ K3 | cast 1
VTTREF “BOR3 DT G | |OL_58B/LVDS/DQ4 10L_85B/SGCLKC_9/LVDS/DQ6 |54 DOR3 DQ2 T RASH NEH v RA R P-ver =
VITREF B2 | 'OL_60A/LVDS/DQ4 10L_87A/LVDS/DQ6 |~ Az DDR3 DT WE# L3 | e NeT T WE# L3 | VEx NGt I
BT &7 | |OL_60B/VREF/LVDS/DQ4 10L_87B/LVDS/DQ6 DOR3- DT oDT K M7 oDT K M7
C33. _DQ8_ E _DQT_ CKE oDT NC2 [1g X CKE Ko | ODT NC2 [-g—X
DDOR3-DATE T 10L_62A/LVDS/DQ4 I0L_89A/LVDS/DQ6 |~E3 DRI -DMO-T K L9 (L%
_DQT5_ E _DIVO_ Lo | CKE NC3 5% CSF Lo | CKE NC3 |3
100nF 23 DDR3 DOST P71 | |OL_62B/LVDS/DQ4 10L_89B/LVDS/DQ6 DDR3 D04 T DR S Cse NGa E 5 T— Cs# Nea FE1%
DDOR3-DAST N 10L_65A/LVDS/DQS4 10L_92A/LVDS/DQ6 ] 1 T J9 T [Jo %
= DUST N C: {5 | RESET# NC5 |- —X {5 | RESET# NC5 |-
= T A3 | IOL_65B/LVDS/DQS4 I0L_92B/LVDS/DQ6 Bz pDR3_DQSO_P_1 26 Neo o] Q Nee X
DBR3 DQT T A | IOL_67A/LVDS/DQ4 I0L_94A/LVDS/DQS6 Az BDR3 DAS0N 1
~5QST P4 | |OL_67B/LVDS/DQ4 I0L_94B/LVDS/DQS6 17 DDR3 DAST P 5
DOS0 N4 | |OL_69A/LVDS/DQSS I0L_96A/LVDS/DQS7 |~57DDR3 DASTN
DOR3 DA K| 10L_69B/LVDS/DQS5 I0L_96B/LVDS/DQS? 5 BOR3-DATO 8 & R108  DDR3 W632GU6NB-11 R109 DDR3 W632GU6NB-11
= K6 | 10L_71A/LVDS/DQ5 I0L_98A/LVDS/DQ7 53 BDR3 DATA DDRVTT & & &) & & <
s = 10L_71B/LVDS/DQ5 10L_98B/LVDS/DQ7 = of o o of o 3 240R 1% 240R 1%
23000 0 |
222222 L
GW5AST-LV138FPG676A == =
DDRVTT Here for de-cap
T VCCIO67
L L L L SL GL AL T Put one cap need each DDR VDDQ and VDD Pin
0.75V Out 1.5V In DDR Power For VTT/VREF AlwaysOn_3.3V 3.3V In
1.5V I _.
VCC\ons7 DDRVTT VCCI067 uts = C2392 C2393 C2394 C239 C239 C2397 C2398
-|' T 4.7uF 6.3V| 4.7uF 6.3V| 4.7uF 6.3V| 100nF 16F1UOnF 16P10nF 10V | 10nF 10V LCS& LCSQ LCGO LC61 LCGZ LCGS LCG‘% LCGS LCGS
R80 10k 1% C36
A 10
REFIN VIN 100nF 25V| 100nF 25V| 100nF 25V| 100nF 25Y 100nF 25y 100nF 25V| 100nF 25y 100nF 25Y 100nF 25V
2 | SoooN PGOOD g R81 100K 1 4.7UF 6.3V VTTREF
VO GND = =
ca1 icaz 1 eas s —2{PGND o EN [ 1
VOSNs < REFOUT DDRVTT =
10uF 6,3V10uF 6.3V 10UF 6.3V 100uF 6.3V S R99 L _C47 w
e TPS51200DRCR C48 C49 50
10nF 16V b
= 10k 1% - 47UF 6.3V 100nF 16y | 4TUF B3V i i i i i i i i L L L L L L L L
= T C51 C52 €53 C54 C55 C56 Cs7 C67 C68 C69 c70 c71 c72 c73 c74 C75
= 4.7uF 6.3V| 4.7uF 6.3V| 4.7uF 6.3V| 100nF 16{100nF 16P10nF 10V | 10nF 10V 100nF 25V 100nF 25V| 100nF 25V| 100nF 25P1uom= 25f1oum= 25V| 100nF 25P1uom= 25{100% 25V
1 =
N =
VCCIO67
VTTREF VTTREF
T Put one cap need each DDR VDDQ and VDD Pin T
Lew Lo Lo Low Low Losr Lo Lom Lo Lo Lom Low Lo Lom Low Lo Lom Lo h el ol
100nF 25V ~100NF 25V 100nF 25V ~100NF 25V [Title
100nF 25V| 100nF 25V| 100nF 25V| 100nF 25Y 100nF 25y 100nF 25V| 100nF 25y 100nF 25Y 100nF 25V 100nF 25V| 100nF 25V| 100nF 25V| 100nF 25Y 100nF 25y 100nF 25V| 100nF 25y 100nF 25Y 100nF 25V DK_GWS5AST-LV138FPG676A
= ize Document Number ev
= B = — A3 | Banké-7_DDR3*2 v2.41
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MIPI bank is for MIPI RX hard macro.

As the board is for characterization purpose,
MIPI bank only have SMA connectors. Length match rules:
1. MO/M1 length match for each intra group
2. MO and M1 inter group lenght match is nice to have

u1-1
MIPI Bank
¢ 0_CKN F: CKN
0 CKP AC MO_CKN  M1_CKN ﬁ:f =&RF
SON w7 | MO_CKP  M1_CKP [-A& —Gor
~50P—v7 | MO_DON  M1_DON |35 G
A AAz | MO_DOP  M1_DOP [~Ag -
A ¥5 | MODIN  M1_DIN 35 -
A Ws | MO_DIP M1_D1P [-3F3 -
A Vs | MO_D2N  M1_D2N F3E3 -
"DIN——Wy4 | MOD2P  M1_D2P -aFs—WTDIN—
M0 D3P 2 MOD3N M1 D3N -AEzs—WTDIP—
= V4 Mo D3P Mi_pap A MLOST
GWS5AST-LV138FPG676A
B
A

MIPI

SMA connector is used.

MO_DON

MO0_D1N

MO0_DTP

MO_CKN

MO_CKP

M0_D2N

M0_D2P

M0_D3N

M1_DON

M1_D1N

M1_CKN

MT_CKP

M1_D2N

MT_D2P

M1_D3N

K CSI_RST 11

SCSILCLK 10

MT_D3P

olololo

SCsILsCL 10

77 78
79 80

KCSI_SDA 10

AlwaysOn_3.3V

T

AXK580147YG

[Title
DK_GW5AST-LV138FPG676A

ize Document Number
A3 Bank-MIP|

2

v2.1

6
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25
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BANK3
4 PCIE_WAKEB )

N26

SerDes to

PCIe

SMP pin order could be swapped.

uU1-2
SerDes Bank Q0
PCIE_CLK_QO_N E c12 N
PCECIK Q0P 11| Q0_REFCLKM_0 QO_LNO_RXM_I [~515 &
G0 REFCIRP T QO_REFCLKP_0 Q0_LNO_RXP_| -~
14 Q0_REFCLKP_1 g?mCLK 1 E13 | Q0 REFCLKP 1 Q0_LN0_TXM_O g 5
14 QO_REFCLKM_1 — = ==-| QO_REFCLKM_1 QU_LNO_TXP_O (& N
QO_LNT_RXM_| |5 T
QO_LNT_RXP_I |~&; TN
Q0_LN1_TXM_O (5 P
QU_LNT_TXP_O (A73 N
QO_LN2_RXM_| (573 >p
QO_LN2_RXP_| 4 5N
Q0_LN2_TXM_O g5 -
QU_LN2_TXP_O [A77 N
QO_LN3_RXM_| (51 -
QU_LN3_RXP_| A7 —~
Q0_LN3_TXM_O g7 TP
QO_LN3_TXP_O =
GW5AST-LV138FPG676A
AlwaysOn_3.3V
R235
P1 NC
B1 A PCIE_PRSNT_B , BANK3 M26
52| +12V PRSNT#1 | RO7  15R 1% PCIE PERST
B3 | +12V/ +12V/ll a5 = KPCIE_PERST 4
B4 | +12Vi1 VI g
B5 | SND GND ™A R234
—Bg | SMCLK JTAG2/TCK (a3 o
57| SMDAT JTAGHTDI a7 —
58 | GND JTAGA/TDO (a5 —
By | +3:3V/ JTAGS/TMS g
10| JTAG1/TRST# +3.3V// a10~ =
PCIE WAKE B R236 NC  poie wakE B R i1 | IR PERe oy AT
A C188| |0.01uF 25V PCIE_CLK_QO_P
B13 | RESERVED REFoG A PCIE_CLK_QO_C_P [ H
PCIE_RX0_P PCIE_CLK_Q0 C N PCIE_CLK_QO_N
PR PETPO RErCLK. ﬁz CIK_Q0 _C | magHu.omF 25V _CLK_QO |
PETNO GND ["a PCIE_TX0_C_P €231| [0.22uF 25V PCIE_TX0_P
PCIE_PRSNT_X1 GND PERPO [~ PCIE_TX0_ C_N |
PRSNT#2 PERNO ["A1g €232| [0.220F 25V PCIE_TXO_N
PCIE_RX1_P g | GND GND ["a1g
PCIE_RXT_N 820 | PETP RESERVEDZ [~ 750 C234| [0.220F 25V PCIE_TX1_P
821 | PETN1 GND ["aA21 PCIE_TX1_C |
B22 | SND PERP1 ["A22 PCIE_TXT_C_N €233| |0.22uF 25V PCIE_TX1_N
PCIE_RX2_P 823 | GND PERN1 ["A53
PCEE_RX2_N B24 | PETP2 GND ["a24
B25 | PETN2 GND ["A25 PCIE_TX2_C_ €236/ [0.220F 25V PCIE_TX2_P
826 | GND PERP2 ["A26 PCIE_TX2 C N
PCIE_RX3_P B27 | SND PERN2 [7A57 235/ [0.220F 25V PCIE_TX2_N
PCEE_RXG_N B2g | PETP3 GND ["A2g
B29 | PETNS GND ["A29 PCIE_TX3 C_P €238| |0.220F 25V PCIE_TX3_P
830 | GND PERPS ["A30 PCIE_TX3 C N
PCIE_PRSNT_X4 B31_| RESERVED1 PERNS ["a31 | c237|[0.22F 25V PCIE_TX3_N
B32 | PRSNT#02 GND (a3
GND RESERVED3 [~~~
3 PCIE_4LANE_EDGE
J12
PCIE_PRSNT_X1 1 3 PCIE_PRSNT_B
2 4
[Tite
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SEP*2

u1-3
SerDes Bank Q1
\ Q1_REFCLKM_0 SDI_INO-
14 Q1_REFCLKM_O Syr=prreTRP 0 ﬁi Q1_REFCLKM_0 Q1_LNO_RXM_| ﬁzj SDTINOT DLINO- 17
14 Q1_REFCLKP 0 e Q1 REFCLKP 0 QT LNG RXP_| e DIINO+ 17
1 1 = _ AB AD: = 17
14 Q1_REFCLKM_1 S -r=RErcRP T AAT3 | Q1_REFCLKM_1 Q1_LNO_TXM_O 45 S OUToT DI_OUTO-
14 QI_REFCLKP_1 $5-= - Q1 REFCLKP 1 QT LNO_TXP_O 455> SFFRYN DI OUTO+ 17
QT_LNT_RXM_| -3c15 SFPRXP
QT_LNT_RXP_| 5 SFPTXN
Q1_IN1_TXM_O Ac SFPTX P
QT LNT_TXP_ O SO TN o me 18
QT_LNZ_RXM | SOIINTF DLINI- 18
QT LN2_RXP_| SO OUTT: DLt 18
Q1 [N2_TXM_O SO OUTT+ _ouT1-
QT LN2_TXP O e DI OUT1+ 18
QT_LN3 RXM | SFP R T
QT LN3_RXP_| SFFTRN T
Q1_[N3 TXM_O SFFTR P T
QT_LN3_TXP_O —=
S F P l GW5AST-LV138FPG676A
AlwaysOn_3.3V
€2399 | |0.1uF 16V SFP_RX_N
AwaysOn_3.3V L6 4 7yn3.0n P3 €2400 | |0.1uF 16V SFPRXP
e SFP_VCCR
A 15 [oor RON 12 R115 R116" R39P R392 R11
A 16 13
veer RD_P ©2599 | |0.1uF 16V SFP_TX_P S OS S S J262
1 18 v/ (Y B R B
L7 _47uH3.08 11| VEER T 0P M9 2598 | |0.1uF 16V SFP_TX N ¥ 08 4 o I X SFP_RS0 1
—_— 14| VEER2 ™ 0 5 ¥ ¥ f 2
VEER 3 J: I
VEET 1
c114 c23 c1 c22 7 - 2 SFP_TX_FAULT L cone
- [ f— — 20 | VEET.2 TX_FAULT |73 SFP_TX_DISABLE (PP TX DISABLE 4 =
2UF 25V 0AUF 25V R2uF 25V F.szsv VEET_3 TX_DISABLE P 1263
SFP_IIC_SDA BANK3
21 oo N ——n xS S st st :
1 GND2 ScL —= SFP_IIC_SCL 4 |
= 23 2
= 54| GND3
| 25 | GND4 6 SFP_MOD_DETECT
t———52| GND5 MOD_ABS
26 L cone
27 | GND6 7 SFP_RS0 =
28| GNO7 RSO [g SFPRST
— 59| GND8 RS1
——25-| GND9
30| Gnp1o
SFP_LOS
- GND11 Los -8 = SYSFP_LOS 4
f GND12 J6 {EBANK3 L
3 74441_0010 ; L CON2
FHEVEF RS 474754 0101 2
BRIN3 . 3V LS, A3 B T A
L CON2
BRIN3 . 3V LS, A3 Bk PTG
AlwaysOn_3.3V
C2401 | |0.1uF 16V SFP_RX_N_1 T
AwaysOn 3.3V L3 4 7,43.0n P4 2402 | [0.1uF 16V _SFP_RX P 1 itz
e SFP_VCCR 1
A 15 [oor RO 12 R120° R122 R125° R124" R12
_ _ 16 13
veer RD_P ©2601 | |0.1uF 16V SFP_TX_P_1 S S S S S8 J259
10 18 o O ¥ F
L4 4.7uH 304 11| VEER o e €2600 | [0.1uF 16V SFP_TX_N_1 X8 & 8 & ¥ SFP_RSO_1 1
A 14 = I I I I 2
VEER 3
1
VEET 1
c108 c1o c1 c1 7 - 2 SFP_TX_FAULT_1 L cone
L o — — 20 | VEET 2 TX FAULT 73— SFP_TX_DISABLE 1 KSFP_TX_DISABLE_1 4 )
2uF 25V F.szsv 2uF 25V F.szsv VEET_3 TX_DISABLE P — 4260
SFP_IIC_SDA_1 BANK3
21 ono1 SDA ¢ ~C=sc= SFP_IIC_SDA 1 4 SFP RS1 1 ’
1 ——55| GND2 scL —— SFPIC_SCL_1 4 _RST_
= 23 2
= 54| GND3
25 | GND4 6 SFP_MOD_DETECT _1
t—53 | GND5 MOD_ABS conz
27 | GND6 7 SFP_RS0_1 =
——5g | GND7 RSO |5 SFPRSTT J261
— 59 | GND8 RS1
30 gng?o SFP_MOD_DETECT 11
SFP_LOS_1
- GND11 Los |-8 —= M)SFP_LOS_1 4 2
| GND12 J210 TEBANK3 1
3 74441_0010 ; =  CON2
JHFGEF AL 52747540101 2 BRIN3 . 3V LS, A3 Bk PTG
CON2
BRIN3 . 3V LS, {3 B PR AIC [Title
DK_GWS5AST-LV138FPG676A
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16 SW2
16 SW3

SW2 u17
;E SW3 U24

Bank 2

IOR_33B/CLKTEST_RO/LVDS/DQ21
IOR_33A//FBTEST_RO/LVDS/DQ21
IOR_35B/LVDS/DQS21
IOR_35A/LVDS/DQS21
IOR_38B/LVDS/DQ21
IOR_38A/LVDS/DQ21
IOR_40B/LVDS/DQ21
IOR_40A/LVDS/DQ21
I0R_31B/MGCLKC_0/LVDS/DQ21
I0R_31A/MGCLKT_0/LVDS/DQ21
IOR_51B/LVDS/DQ20
IOR_51A/LVDS/DQ20
IOR_53B/LVDS/DQ20
IOR_53A/LVDS/DQ20
IOR_49B/LVDS/DQ20
I0R_49A/LVDS/DQ20
IOR_47B/VREF/LVDS/DQ20
IOR_47A/LVDS/DQ20
IOR_15B/LVDS/DQ22
IOR_15A/LVDS/DQ22
IOR_22B/LVDS/DQ22
IOR_22A/LVDS/DQ22
IOR_17B/LVDS/DQ22
I0R_17A/LVDS/DQ22
IOR_20B/LVDS/DQS22
IOR_20A/LVDS/DQS22
I0R_29B/SGCLKC_0/LVDS/DQ21
I0R_29A/SGCLKT_0/LVDS/DQ21
IOR_26B/MGCLKC_1/LVDS/DQ22
I0R_26A/MGCLKT_1/LVDS/DQ22
I0R_24B/SGCLKT_1/LVDS/DQ22
I0R_24A/SGCLKC_1/LVDS/DQ22
IOR_13B/LVDS/DQ23
IOR_13A/LVDS/DQ23
IOR_2B/LVDS/DQ23
IOR_2A/LVDS/DQ23
IOR_4B/VREF/LVDS/DQ23
IOR_4A/LVDS/DQ23
IOR_6B/LVDS/DQ23
IOR_6A/LVDS/DQ23
IOR_8B/LVDS/DQS23
IOR_8A/LVDS/DQS23
IOR_42B/LVDS/DQ20
I0R_42A/LVDS/DQ20
IOR_44B/LVDS/DQS20
IOR_44A/LVDS/DQS20
IOR_11B/LVDS/DQ23
IOR_1A IOR_11A/LVDS/DQ23
IOR_55A

LVDS TX/RX

GWS5AST-LV138FPGE76A

AAZ3 LR 2P5_4n
AA22 TR 2P5 4p
AC24 ~2P5 3n
AB24 TR_2P5_3p
W23 TR 2P5 2n
V23 2P5_2p
AB25 TR 2P5 Tn
AA2Z TR 2P5 Tp
V22 TR 2P5 ClKn
U22 TR 2P5 CLKp
W2 HGPIO MGCLK 1
V26 RGP —
U26 RGP
U25 RGP
Y26 HGP]
W25 HGPIO12
W24 RGP
Vo Lok
W19 N
" e SH1219 LOCK N 17
U1 TT 2P5 4n
il CT_2P5 4p
Y20 LT_2P5 3n
W20 CT_2P5_3p
020 [T 2P5 2n
T20 CT_2P5 2p
Y23 [T 2P5_Tn
e
V21 ~CIRn
021 T-2P5 CIKp MGCLK O
V21 HGPIOZ —
W21 HGPIOT
s }g By 1219 SDA 17
piL] AR 1219 SCL 17
% 278 _LO5_INT_N 1218 EN 17
AELRCCER AN 1218 LOS_INT N 17
_ 1219 CTRL 17
VA FGPIO6
< 21 oD 1219_10_SEL 17
U - 1219 VOD_DE 17
] Reler 1218 SDA~ 17
i Ly 1218 SCL 17
V25 HGPIO10
AC26 RGP
AB26 HGPIO
V14 W4
w4 16
utd 1278 TOCK ;1218,LOCK 17
2.5V IO
vccioz+ 254 vceioz+
1 2
__HGPIO1 RO132 3 4 R9133 HGPIO?
~HGPIO3 ROT34 5 R9135 _HGPIO4
~HGPIOS RO136 7 R9137_HGPIO!
—HGPIOT ROT38 R9139 _HGPIO!
~HGPIO R9140 R9141 _HGPIO10
~HGPIOIT R 4 R9142_HGPIO12
~HGPIOT3 R9143 R9144_HGPIO14
~HGPIOT5 R9145 R9146 _HGPIO16
.||'= 0 %h.
CON20A

LVDS TX
J247
LT_2P5_1p 1 2 LT_2P5_1n
LT_2P5_2p . LT_2P5_2n
LT_2P5_CLKp LT_2P5_CLKn
LT_2P5_3p 4 LT_2P5_3n
LT_2P5_4p LT_2P5_4n
CON20A
LVDS RX
J7
LR_2P5_1p 1 2 LR_2P5_1n
LR_2P5_2p : LR_2P5_2n
LR_2P5_CLKp LR_2P5_CLKn
LR_2P5_3p 4 LR_2P5_3n
LR_2P5_4p LR_2P5_4n
CON20A
LR_2P5_1p 10 R9068 LR_2P5_1n
LR_2P5_2p 10W_RQO70 LR_2P5_2n
LR_2P5_CLKp 1ow_Rgo72 LR_2P5_CLKn
LR_2P5 _3p 1ow_Rgo74 LR_2P5_3n
LR_2P5_4p 10W_RQO76 LR_2P5_4n

Close to FPGA
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HDMI-TX/USB2.0

R9096, . 0 _ USB_TERM_RXDN U7
USB2.0 I0*11 [
Bank 4
° USB_RX_D+ H18 7513 D19
TSBERXD- 10B_102A/WB_MCSN/LVDS/DQ12 10B_129B/WB_D15/LVDS/DQ14 0787350
TSBTX DT 10B_102B/VREF/WB_D08/LVDS/DQ12 I0B_131A/LLVDS/DQS14 |~ jo 787314
VUSB_5P0 TSETXD- I0B_104A/WB_PUDC_B/LVDS/DQS12 I0B_131B/WB_D13/LVDS/DQS14 -Eo5——7573-D9——
J14 B USBRXDN D+ 25| I0B_104B/WB_EMCCLK/LVDS/DQS12 10B_133A/WB_D26/LVDS/DQ15 [ Bo——7873- D71 —
4 2 K55 | |0B_106A/LVDS/DQ13 10B_133B/WB_D25/LVDS/DQ15 Esa——7573-D8
vee R9098 42 USB_TX D- USB RXDP D+ F23 | |OB_106B/WB_D31/LVDS/DQ13 10B_135A/LVDS/DQS15 |~555— 7573 D10
2 Rra USB RXDP D Eo3 | |0B_108A/WB_D30/LVDS/DQ13 10B_135B/WB_D22/LVDS/DQS15 [~Fsg 757306 ——
D- =5009 N Vaz = 10B_108B/WB_D29/LVDS/DQ13 10B_138A/UNUSED/WB_D24/LVDS/DQ15 |~ 5567573 D7
N TPDPECONDRLR 10B_110A/LVDS/DQS13 10B_138B/UNUSED/WB_D23/LVDS/DQ15 (~&az 7T DTZ
D+ RO100. . 1.5k USB_PULLUP_EN T3 D3~ oy | |OB_110B/WB_DOUT CSO_B/LVDS/DQS13 I0B_140A/UNUSED/WB_D21/LVDS/DQ15 |~Faz 7813073
4 © 0 eorr : = = CSTSDA 14 | |0B_112A/WB_D28/LVDS/DQ13 10B_140B/VREF/WB_D20/LVDS/DQ15 [~ j55 ER
D X USB RXDN D+ 6 CSl SDA KGSolk—Jo3 | |OB_112B/WB_D27/LVDS/DQ13 10B_142A/WB_D19/LVDS/DQ15 (58 7573
5 S 8 |awayson 3.3v n - 6 CSLCLK g B Ho3 | |0B_114A/SGCLKT_4/LVDS/DQ13 10B_142B/WB_D18/LVDS/DQ15 5257573 SCC—
GND = = - = = 6 CSl_sCL K} Fo1 | |0B_114B/SGCLKC_4/LVDS/DQ13 I0B_144A/\WB_D17/LVDS/DQ15 |~F55 7573 SDA
— USB_RXDP_ D+ - Hop | I0B_116A/IMGCLKT_4/LVDS/DQ13 I0B_144B/WB_D16/LVDS/DQ15 55 2
= |9 2 RO T5T3 D669 | |0B_116B/MGCLKC_4/LVDS/DQ13 10B_146A 7573 D1
6 S o z RO1 8K _RXDP | | G20 L19 ]
56 |7 Sz 0 7513 SCIR——ao7 | |0B_120A/SGCLKT 5/LVDS/DQ14 10B_92A 77
97 g Rro1d3 TETI Gk~ kai | |0B_120B/SGCLKC_5/LVDS/DQ14 I0B_93A/LVDS/DQ12 ({14 573 DE=
8 g lc2a45 N lc2a46 7B TRCIK—J21 | |0B_122A/IMGCLKT_5/LVDS/DQ14 I0B_93B/LVDS/DQ12 [~f15——7573 VEYNC
J9 YUSB 50 = 37| 10B_122B/MGCLKC_5/LVDS/DQ14 I0B_95A/LVDS/DQ12 |7 7T HSYNG
FronF nE 7513 D2 18 | 10B_124A/UNUSED/WB_DO9/LVDS/DQ14 I0B_95B/LVDS/DQ12 (313 75T INT
MINI-USB-B — 10R 7573 D15 5 10B_124B/UNUSED/WB_D10/LVDS/DQ14 I0B_97A/LVDS/DQ12 [~ 7573 D23
= 7813 D17 1o | |0B_126A/UNUSED/WB_D11/LVDS/DQ14 I0B_97B/WB_DO5/SSPI_SI/LVDS/DQ12 |7 7813022
75T D70 75| |0B_126B/UNUSED/WB_D12/LVDS/DQ14 10B_SOA/LVDS/DQ12 |1 7T
— — = 10B_129A/WB_D14/LVDS/DQ14 10B_99B/WB_D07/SSPI_WPN/LVDS/DQ12 =
GWSAST-LV138FPG676A
HDMI TX I0*35
—
J248 ESD 5210 o
HDMI_TXA2P HDMI_TXA2P1 HDMI_TXA2P 2
DATA2+ [ = RO266 1228 = HBMITXATN Nt OUTH o2 s | il
DATA2 SHIELD HDMI TXAZN  RE267 . 2.2R HDMI TXAZN IN2  OUT2 g 0B BBRB| Bl
DATA2- | FOMITXATF—Rosea 5 sn—HOMITXATPT l—owr TR 2 GND GND |7 i o Y Y
At+ = AN = FOMI_TXATN IN3 OUT3 ¢ J9939933933
DATA1 ?JT%D HDMI_TXATN _ R9269 .2.2R HDMI_TXATN1 N4 ouT4 =
Ao FADMI_TXAOP_R92707.2.2R L 1 RClamp0524P Us211 B/33[S 0|3B(B|5(3 1313|355 3|2
DATAO SHIELD HDMITXAON  R9271 . 22R HDMI_TXAON1
DATAO- CTXACP Rm,za FDMT TXACP! 29BB8088388585838%
CLK+ [CF ° 2z
CLK SchsleD HDMI TXACN _ RO273 .2.2R HDMI_TXACN1 Us212 I
3 HDMI_CEC ' 48 7513 D12
CEC 4 HDMI_TXAOP 10 7513_DVOD—7513 VSYRT DvoD D12 7477573 D13
NG > | HDMI_DDC_SCL Rg07 2K HDOMI_TXAON, INT - OUT1 g 3 | VSYNC D13 7 7513 D14
DDC_SCL HDOMI_DDC_SDA_R907 2K IN2 - OUT2 g 7513 MCLK 4 | SPDIF D14 [ 7513 D15
DDC_SDA M| HomrTRACE—4 GND GND |5 [Ie TS MCLK D15 42— 5
DDC/CEC/HEC GND (g HDMI 5V DM TXAC IN3 OUT3 g = 1150 D16 [ 7573 D7
DDC_+5V g AOMHPD N4 OUT4 X lis1 D17 [ 7573 D78
HOTPLUG_DET [, CE0824P X5 lIs2 D18 [ 7573 D70
GND 751 P 7513 SCLK X I3 ADV75138SWZ D19 7407573 D20
GND 755 7513_LRCLK SCLK D20 739 7
GND (554 | ~ LRCLK D21 357873 7513_DVDD
one 7513 DVDD} DVDD D22 |37 7573_
HDMI-A = us213 7513_PVDD | 1 PVDD D23 737573 3| R907, 2K
B HDMI_CEC 1 6 HDMI_DDC_SCL 75 887R BGVDD SDA '35 7513 SCL__R76 2K
HDMI_3P3V  HDMI_3P3V 2\ s ! REXT SSk (34 FIDNT DDC_SDA
. o 3| NG SVINCG "4 >%ipmi_DDC_SDA —HOMAPD AVDD DDCSDA |~33HDMI_DDC_SCL
12V x—> 102 103 7 HPD . DDCscL
GND 3 3
g7e RClamp0504P 658es 4844, 8080
p ¢d si04d, 0909
REZRREREZERZB0808
AlwaysOn_3.3V HDMI_3P3V
7K N e N P A P S NP Y
Q10 NISUONIRNASTISVISNISNT il o)
osf HOMI_HPD =R Sl 7513_CEC_CLK 12MHZ
& Soamns] = 81
R90g2 (C2424 C2425 X[ RRRRR| % 7513_DVDD X1 l @ fwayson_3.3v
D ) A A I 1 4 C2422 || 0.1uF ||,
10uF  [100nF ZE| ZEEEE| 2 N vee I
BATS4S o, 10K 2k ZRRRR| 2 513 DVOC 3v3 2 7513_CEC_CLK
HOMI CEC || -Reos 2K | VR GNDOUT Ro083 33
- = 7513 DVCC 3vJ R908 2KNC R908 2K = OT322512MJBA4SL
AlwaysOn 33V 7513_DVCC_3V3 Lvce1ps 7513_DVDD Lvce1ps LVCC1P8  7513_PVDD
FB13 FB15
(c2409 C2410 (C2411 C2412 (C2413
10uF  0.1uF 1uF 0.1uF 0.1uF
[Tite
= = = = = DK_GWS5AST-LV138FPG676A
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HDMI-RX

uU1-8
Bank 5
7611_P23 E22 D19 7611_MCLK
76T P B3 | |0B_37ALVDS |0B_66A/MGCLKT_7/LVDS/DQ10 (&g 76T TRCIR
TP Do4 | |0B_38A/LVDS/DQS 10B_66B/MGCLKC_7/LVDS/DQ10 75 76TTSCIR
7611 P20 Co4 | |0B_38B/LVDS/DQ8 |0B_68A/SGCLKT_7/LVDS/DQ10 (o0 76T RST
7611 P5 B54 | 10B_40A/LVDS/DQ8 10B_68B/SGCLKC_7/LVDS/DQ10 g57 7677 P
T8TT P Ao3 | |OB_40B/LVDS/DQ8 10B_70A/LVDS/DQS10 [~&5g 76TPT0
PHYT GTXCIK = ‘Ao4 | |OB_42A/LVDS/DQS8 10B_70B/LVDS/DQS10 [~G57 Z6TTINTT
19 PHY1_GTXCLK <& = 75T 3 Bo5 | 10B_42B/LVDS/DQS8 10B_72A/LVDS/DQ10 (57 76T AP
78T PT Ao5 | |0B_44A/LVDS/DQ8 I0B_72B/LVDS/DQ10 (355 76T PT
T6TTPT Cog | |0B_44B/LVDS/DQ8 I0B_74A/LVDS/DQ10 (A55 78778
7611 P2 556 | 10B_47A/LVDS/DQ8 I0B_74B/LVDS/DQ10 57 76T P18
7T PT7 G2 | |0B_47B/LVDS/DQ8 I0B_76A/LVDS/DQ10 5 76T PTE
7611 P10 G5 | 0B 49A/LVDS/DQ8 I0B_76B/LVDS/DQ10 (&7 = PHYTTRD3
76T G717 | |OB_49B/VREF/LVDS/DQ8 I0B_78A/LVDS/DQ11 [F15 FFNT=TXDD HY1 TXD3 19
76T PTa 517 | 0B 51A/LVDS/DQY I0B_78B/LVDS/DQ11 [~&57 CSTRST - HY1 TXDO 19
76TTDE 10B_51B/LVDS/DQY I0B_80A/LVDS/DQ11 (7 = - SIRST 6
78TTP0 10B_53A/LVDS/DQY I0B_80B/LVDS/DQ11 [~y D HY1_RXDO 19
7611 P15 AT7 | |OB_53B/LVDS/DQY I0B_83A/LVDS/DQ11 [~y FAVT=TXEN HY1 TXD2 19
7611 P13 ‘AT6 | |OB_56A/LVDS/DQSY I0B_83B/LVDS/DQ11 [~y 81T ST - HY1_TXEN 19
75T PTT 519 | 10B_56B/LVDS/DQSY I0B_85A/LVDS/DQ11 5 78T SOA
ARV Ato | |OB_58A/LVDS/DQY 10B_85B/VREF/LVDS/DQ11 [~&7 = PHYTRXDV
PHYTTXDT = £17 | |0B_58B/LVDS/DQY I0B_87A/LVDS/DQ11 [~F5 PHYTRYD3 HY1_RXDV 19
19 PHY1_TXD1 <& = 75TTVS 5 |0B_60A/SGCLKT_6/LVDS/DQ9 I0B_87B/LVDS/DQ11 |5 - HY1_RXD3 19
7677 CLK D1g | |OB_60B/SGCLKC_6/LVDS/DQ9 10B_89A/LVDS/DQS11 [~ PHYT RXDA HY1_RXD2 19
PAYT RXC = C1g | |0B_62A/MGCLKT_6/LVDS/DQ9 10B_89B/LVDS/DQS11 [~p37 = HY1_RXD1 19
19 PHY1 RXC <& = 10B_62B/MGCLKC_6/LVDS/DQ9 10B_91A [~
GW5AST-LV138FPG676A
<« _{611_DVDD 7611_DVDD
o0 7611_MCLK
1| 7611_PVDD
[ 7611_SCLK _
I0*36 ils <1<
! © < o]t
HDMI RX e el Lt s
— = [ I I [N
== e
T E IR 4
J249 E S D
oaTaz: |-} HDMI_RXA2P _ R9258 . 2.2R HDMI_RXA2P1 Gorra Us218l3 Szsksgleznazale
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PHY1_AVDDL

AVDDL_1 {PHY1_AVDDL

AVDDL_2

PHY1_CLK NC

VCC3P3 _ XTALI
R9335, 7K

" PHY1_PLLVDD

PHYA[0] {PHY1_PLLVDD

RESET_N

PLLVDD

46

PHY1_AVDDH

AVDDH_1 JPHY1_AVDDH
AVDDH_2
BIASVDD

XTALVDD

VCC3P3

6
2
2 PHYT_BIASVDD

{PHY1_BIASVDD

PHY1_XTALVDD P
10 R9243 . . 6.04K HY1_XTALVDD

TEST3
TEST2

mm

49

PadGround
BCM54210EB1IMLG

RDAC

PHY1_LED1  R9336, 2K ¥ | JLED6

PHY1_LED4  R9337, 2K Y| 4LED3

PHY1 LED2 _ R9338, 2K LED4

S

LED7
AN

25MHZ 3.3V 4Pin

VCCaPs

CLK

PHY1_LED3  R171 2K

MPZ1608S101ATAHO

X4
IN vCC

0.1uF

I
PHY1_CLK

3

R9242 :?ZR

322525MJBA4SL

GNDOUT

[iEN=RER=

Default-LED Mode
Status

PHY1_1P0 PHY1_1P0 PHY1_AVDDL PHY1_1P0 PHY1_PLLVDD PHY1_1P0 PHY1_XTALVDD

(Non-LOM-LED mode) :
LED[2] LED[1]

1000BASE-T
100BASE-T
10BASE-T
No link

oN
OoN
OFF
OFF

oN
OFF
oN
OFF

Set PHY Address as required.
TEST3/TES2 = 00, PHY[A] = 0:
TEST3/TES2 = 00, PHY[A] = 1:

PHY address
PHY address

0000
0000

]

VCC3P3

L2531 J(EZSSZ
10uF E.WUF

AlwaysOn_3.3V VCC3P3 VCC3P3

kZSZQ kZSSU

1uF

PHY1_OVDD PHY1_AVDDH VCC3P3 PHY1_BIASVDD

FB27

9
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12V Power Supply

V_GEN 2.1V

Vbias
R253
1K 1%
126 +12v D
[ J27 l F2 MF-NSMF200 +12v +12v R0603
( 3 +12V_JACK 1 2 p—
2 J N\ P D21
1] D12 27x15_switch R198 LED GREEN R254
MBRA320T3G . N TBD:
DC_12v 10k 1% o TPS54620RHLR 1,69k 1% 1. Resistor dividor ratio
b13 2. Inductor footprint
Cc2611 C2612 C353 o, =
D14 f— f— j— A smsu13A RS A00k 1% 5| RT/CLK EPAD [ C419 100nF 16V
LED GREEN 47uF 25V| 47uF 25V| 10uF 25V — GND2 PWRGD L9 V_GEN_2.1V J230
X - Hae T ]
= L 3.3uH MSS1048-332NLC
PVINS PH RUN_BUCK2
VING EN R257 CON1 -
T c2615 VSENSE SS/TR
= =_Ca20] 0C4 comp 16.5k 1%
MH1 MHS M1 ATUF 28V youpfpsy 474F 25V Ross Ca22 ——C424
1 1 1 169K 1% R259 100uF 6.3 47UF 63V
] |_c432 10K 1% R260
10nF 50V 10.2k 1%
MH3 MH6 M2 casd .
1 1 1 | szoupqsuv = -
= ¢
MH4
4
Vbias
V GEN 1.2V V GEN 3.6V “
Vbias
R206
1K 1%
R277
R0603 +12V 1K 1% v
D15 RO0603
+12V LED GREEN
fst Y D25
N R208 .
U35 — TBD: . . LED GREEN R278
TPS54620RHLR = o 1. Resistor dividor ratio u45 X
= 169k 1% 2. Inductor footprint v TPS54620RHLR X % 8
- 1.69K 1%y,
R209 100k 1% 15 = 1. Resistor divid ti
RTICLK £PAD ] 359! 100nF 16V ., = . Resistor dividor ratio
S 2 G PWRGD |14 ,__”—_l 8 V_GEN_12v 4229 RAANI% 2 rricLk EPAD (1 C448) [100nF 16V 2+ fnductor footprint Vv GEN 36V 1236
= Hlae ! =i P o
. L ) 3.3uH MSS1048-332NLC 2 v T 1
* PVINS PH g RUN BUCK1 PVIN4 PH_1 3.3uH MSS1048-332NLC
27 VING EN R210 CON1 PVINS PH [1g RON 3
c2613 c367 % VSENSE SS/TR 77 VING EN = CON1
Bl c366 COMP 5.1k 1% C2614| C458 €459 VENSE ggﬂg
47UF 25V TUF 25V C368 j— 9
10uFsv* R211 ~ — 0369 47uF 25V]  10uF[5V  4.7dF 25V ca61 _|C462
R212 47uF 6.3V R284 —
1.69k 1% R215 100uF 6.3V 274 R290 100uF 6.3)#7UF 6:3V
——Can2 10k 1% 160Kk 1% | 463 i
= = 10k 1% J
373 10nF 50V 1oz = 10nF 50V A
ca64
ezoo;»% 50V s20008 30 =
L ’
VCC_REG .
V_GEN_1.2V
VCC_REG J231
1.2v
402 CON1
100uF 6.3V 10uF 6.3V 10uF 6.3V [Title DK GWSAST-LV138FPGE76A
— ize Document Number ev
= = A3 | POWERIN_1V2_2V1_3V6 V2.1
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Provide 3.3V Bias Always

On LDO

LDO 3.3Vv/3a
Uad

Vbias

AlwaysOn_3.3V

R276
1K 1%

D24

Vbias

leocReEN Always On 3.3V

AlwaysOn_3.3V J241
T

V_GEN_3.6V
18N PG
16
171 IN2
IN3
always on, EN = IRUN_3V3 14 outt
R260" OR 1% EN gur2
——ca49 L cas0__cas1 12 outs
., T BIAS
100uF 6.3V 10uF 63V100nF 16V R261 NS_OR
Vbias is unnecessary if VIN>2.2V 13 SNS
NR/SS
FB
C“GEL R285 1% 11y 4 6v
1% 1
1onF 800 mV
400 mV
NS_4.7 T 200 mV GND1
100 mV GND2
50 mV PAD
= TPS7A8400A

Vout = 800mV + sum(pins connected to GND)

Vout = 800mV + sum(1600+800+100)

alternative:

——C455
100uF 6.3V

TPL930

Unelon

C453 LC454 CON1

10uF 6.3V

10uF 6.3V

[Title
DK_GW5AST-LV138FPG676A

ize Document Number
A3 POWER_AON3V3
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2
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0.95V Power Supply
° Vbias o
TLP930 requires 10uF or above R107
Voias Vias K1%
R9189 Note: LDO EN pin and BIAS use 3.3V
D11
C34iL— LED GREEN
3 RO603
TLP930 regires 100nF 47K 1% 10uR 6.3V LDO 0.95v/3Aa N
V_GEN_ 1.2V = st L Core VCC 0.95v L
T 15 4 i
o INt PG VCC_ovo+
ﬁ IN2 faloe Loning T CoTrentomeasuring  yog gv VCC_CORE_OVE J223
IN3 outt 11 R931 20mR 1% FB52 AMPZ16085221A 1
14 19
—L a5 | _case | _caar EN out2 j c348
FC345 —— e 20 351
100uF 6.3V 10uF 6.3\ 100nF 16V 12 ouT3 0349 ——C350 Close to IC1 47UF 6.3 CON1
BIAS 100uF 6.3V 10UF 6.3V 10uF 6.3V
Vbihs is necessary if VIN<2.2V| 2 ur 6 ur 6.
13 \rss C354
355 . o k3 OnF 50V =
c 10nF R199 0 Sy °
9 oo my MIPI M VDD 0.95V
NS_4.7K1% _ R203. NS OR 7 8 —
&7 200mv GND1 15
=3 100 mv GND2 [
50 mv PAD M_VDD J224
= = TPS7A8400A =
Vout = 800mV + sum(pins connected to GNp) 2Lternative: TPLI30
]
Vbias
Vbias 221
Vbias
R213 T 1K 1%
car4 D17
47K 1% 10uf 6.3V LDO 0.95v/3Aa LED GREEN
. V_GEN_1.2v ik Us7 3 R0603 SerDes Q0/Q1 VDD 0.95V .
15 Mg po |4 L Q01_voD+ Qo1_vop
ﬁ IN2 = Current-measuring Q_VDD J225
IN3 false loading .
ourt 1! RIS . _~50mR 1% FB7 [ VAMPZ16085221A 1
45 en out2 jw ca7s (0379
—Lcars _|_care _L_car QuTs -2 280 | Cas1 Close to IC1 CON1
100uF 6.3V 10uF 6.3V 100nF 16V 12, Bias P 47uF 6.3V |10UF 6.3V
- - 100uF 6.3V 10UF 6.3V
2
SNS 1—f —
13, \wiss C382 =
ca83 y s k3 10nF 50V ]
1onF R222 o) eV —L SerDes Q0/Q1 Tx (Noisy) 0.95V =
= EN
SR 400 mV
NS_49K 1% R226 NS OR 7| 700 mv GND1 ?8
100 mv GND2 [ Q_VDDT J227
somv PAD FB9 [ VAMPZ1608§221A 1
= = — caso IC391
TPS7A8400A = CON1
Vout = 800mV + sum(pins connected to GND)alternative: TPLI30 47uF 6.3V 10uF 6.3V
A A
[Fite
DK_GWS5AST-LV138FPG676A
ize Document Number ev
A3 | POWER_0V95 V2.1
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Vbias

C408

10uF 6.39
u4o0

Power Supply

LDO 1.8Vv/3a

Vbias

R245

1K 1%

D20
LED GREEN

w

V1P8+
= false loading T Current-measuring

HDMI-TX/RX HDMI 1.8V
LVCC1P8
J245
FB5 MPZ1608S2;
CON1
10uF G.Sj 10uF 6.3V
VCCX
VCCX  J232 1.8v

R931 50mR 1%

FB54<©MPZ16085221A T 1
[ cars o414

Close to IC2

J—C409 LC41 5
T~ —

100uF 6.3V 10uF 6.3V

Vout = 800mV + sum(pins connected to GND)

B 3 10nF 50V
8
18
21

alternative: TPL930

V_GEN_2.1V =
2Nt pG 4
ﬁ IN2
IN3 4
R9325 OR 1% ouT1
——ca10 _L_car1 _L_car2 - My en ouT2 (9
100uF 6.3V 10uF 6.3V 100nF 16V 12, bias ouT3
Vbias is necessary if VIN<2.2V
ss 2
13, \riss —Ycats
C‘”JL o2819 R247 S OR 11
“T—  DR246 R1% 10 18V
10nF! NC/10gnF SOR 9 800mV
"% 7 400mV
NS_4.7K 1% SoR 67 200 mV GND1
SR 57| 100 mV GND2
50 mV PAD
= TPS7A8400A =

SNS end point wire close to FPGA VCC pin

CON1
ATUF 8.3V ouF 6.3V

FB1 MPZ1608S221A
C440

C431
ATUF 6.3V 10uF 6.3V

Q_VDDHA  J234

M VDDX
MIPI power ~ VDDX U233 1 8V
FBS: MPZ1608S221A 1
C425

CON1

SerDes Q0/Q1 VDDHA

1.8V

1
443
CON1

47uF 6.3V [10uF 6.3V

[Title
DK_GW5AST-LV138FPG676A

ize Document Number
A3 POWER_1v2_1V8
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GPIO Power Supply -

R293 1K 1%

ca65 LVDS BANK POWER

10uF G_SZ[ LDO 2.5V/3A

V_GEN_3.6V = u46

D26

LED GREEN VCCIOz

Q

' N PG = veeio2+
b ﬁ IN2 = false loading — Current-measuring VCCI02 J242 D
IN3 1 R93 50mR 1%

R9326 0R 1% 14 oUT1 (g
—L—caes —L_car1 L _cae7 EN ouT2 ﬁ —Lcaso Close to ICL
100uF 6.3V 10uF 6.3y 100nF 16V 12, bias ouTs car2 100uF 6.3 ca73 (:474‘30"‘1
Vbias is necessary if VIN<2.2V ) ATuF 6.3V 10uF 6.3V 10UF 6.3V

SNS

13, \riss Tcars

cas2| c261 y Fp 3| 100F 50V =

14 R296 R 1% 11

10nF ~T- DR295 R29 S 10 16V

NC/10QnF NS 47K 1% R298 S 9 ggg mg SNS end point wire close to FPGA VCCIO4 power pin

N Ra99 NS Ty 200mv oDt -2 B

R301 R 1% 6 18

R303 S 59 100 mV GND2 [

50 mV' PAD

alternative: TPL930

— TPS7AB400A =

= - Vout = 800mV + sum(pins connected to GND)

Vout = 800mV + sum(1600+100)

Vbias Vbias

R309 1K 1%

° cass DDR3 BANK 1.5V °
D28

10UF 6.3V LDO 1.5V/3A

AN ” LED GReEN VCCIO6&7

V_GEN_2.1V = u48 \

2N PG —

ﬁ IN2 T false Loading VCCIO67+ Current-measuring VCCIOS7 J243

IN3 1 T _Ro3 50mR 1%

R9327 O0R 1% 14 OUT1 49 t

—L—cass | _casg L cas7 EN ouT2 jzo 492 Close to IC2 L 495

100uF 6.3V 10uF 6.3y 100nF 16V 12, pias ouT3 C493400uF 6.3v CON1

Vbias is necessary if VIN<2.2V! ) 47uf 6.3V 10uF 6.3V |110uF 6.3V N

13, \riss €498

c502 | C2617 P s 1 o 2] TonF 50

10n| R311 S 10 16V

NC/10QnF . Y R 800 mV

NS_4.7K 1% B 400 mV s

RS 200 mV GND1 (35

o 5 100 mV/ GND2 [

50 mV PAD

alternative: TPL930

TPS7AB400A =

. = Vout = 800mV + sum(pins connected to GND) .

Vout = 800mV + sum(400+200+100)

Vbias

—_ Vbias

R326 1K 1%

€506

100F 6.3V LDO 3.3v/3a D3t BANK 3 4 5 10 POWER

V_GEN_3.6V A LED GREEN

T = Us1 Q 3.3y

]g IN1 PG L VCCIO34510+ VCCIO34510- VCCIO3&4&5 -

ﬁ IN2 = false loading | Current-measuring T VCCIO345 J239

IN3 1 R931 50mR 1%

_csos —|_cste _|_csog  LRB% OR 1% 45 en oom jw

~ — f— 20

100uF 6.3V 10uF 6.3V 100nF 16V 1) os ouT3 L_c518 519 Close to IC2

Ubias is necessary if VIN<2.2V R 47uF 6.3V “@FMV 10uF 6.3V 10uF 6.3V
SNS 1
By NRiss _c523

10nF 50V
Cs24] c261q R334 0R1% 11 FB‘—j

R333 16V

VCCIO1l0 3.3V
800 mV
NS_4.7K 1%

400 mV 8 VCCIO10 J240
200 mV GND1
100 mV/ GND2 ;? FB4 MPZ1608S221A 1
50 mV PAD
alternative: TPLI30 C53; C541CON1

— TPS7A8400A = 10uF 6/3V10uF 6.3V

= Vout = 800mV + sum(pins connected to GND) =

10nF | NC/10Qn

_“

Vout = 800mV + sum(1600+800+100) [Title
DK_GWS5AST-LV138FPG676A
ize Document Number ev
A3 POWER_GPIO_2V5_1V5_3V3 V21
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Current

-measuring*3CH
VIN2+ et — RO IR 1% CH2+ Veciozr
CH2:VCCIO2-2.5V
VIN2- 100nF 16§ R920) 10R 1% H2- coi02
AwaysOn_3.3V |—RI92T4  ~OR 1% INAS221 VPU
- _ RO194 10K 1% ayayson 3.3V
CH3:SerDes Q0/Q1 VDD&QO/Q1 Tx T
— VCCI0345
Qo1_voD CH3 10R 1% 9201 £2\/4|2163- ~olio|< wg;zg& RO19T . A1OR1% CHI1+ yvec_over T 2 C
P CH1:VCC CORE 0V95
Q01 VDD+ +  1r1% 9202 100nF 16V ugizE 00nF 16y R919) 10R 1% — _Nec ove — — Rs4
B - N R55
AlwaysOn_3.3V VINS. s— IN-3 IN+1 1 VINA- 10k 1%
-]- '|||+= 3 -3 N o RO198 . 110k 1% INAS221_VPU 10k 1% s
Vs CRITICAL
Jga% Q AlwaysOn_3.3V Wi soa Reots & 34
oo Z - VCeiosas2 | 3
nF 16V < 3 ]
2385 2 LU
= oo INA3221AIRGVT R9193 Jga_g CcoN4
| Rete 1k 1% 1o ouF ~| o w©
INA3221_SDA = g5 8l
L:1000000 INA3221_SCC < 2 _2| TeozEotorIR
2 5
Rshunt < Vsense max/Imax of =
Current-measuring*3CH
VIN12+ RO 10R 1% + \ccomsion 52y 1034510-3. 3V
. -
VIN12- 100nF 16V | R929) 10R 1% = NCCIo3as10- C :VCCIO °
AlwaysOn_3.3v |_R9299 . ~OR 1% INA3221 VPU 1
- - R930Q 10K 1% _ayayson 3.3V
CH3:VCCX&VDDX&QVDDHA Tl
vipe. | CH3=  1ori1% 9301 VIN13- ~olio|< VIN11+ R9302 . AIOR 1% CHI1+ NeciosT+
C2575 C2576
4 B I marerre g _ CH1:VCCIO67-DDR1.5V
ViPgs 10R 1% 9303 nF 16V, ugiE 100nF 16y R930; 10R 1% CCI067
AlwaysOn 33V |yiN13+— 27| mf’a 'l';‘\r} % VIN11
T '|| 31N By |10 R9305 . 10k 1% INA3221 VPU_1
Vs CRITICAL [~
‘EZSW o AlwaysOn_3.3V
z
HoonF 16 <
co0ag
<OnZ
= ookl INA3221ARGVT R9309
10k 1%
RO31 1k 1%
INA3221_SDA
H:1000001 TNA32ZT_SCL
Rshunt < Vsense max/Imax
[Fite
DK_GWS5AST-LV138FPG676A
ize Document Number rev
A3 | Current Det_INA3221 V2.1
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