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[SK Hynix]

DQ[15:0], DQS, DM

H5TQ4G63AFR-PBI |*

ADR, CLK, CMD, BA
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-
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Power LED
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T14 RSVDVCC1 L12 XADC VP
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L EPGADONE T0 ], L
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+3.3V
R9 20K PS MIO8 -MI0O bankl voltage=1.8V
RS 20K QSPI_DO —-cascaded JTAG
R: 20K QSPI_D1 -JTAG/NAND/Quad-SP1/SD
R 20K QSPI_SCK -PLL use
RIAA2OK PS _MIO7 -MIO bankO voltage=3.3V
+3.3V
R750 R78
Swi 10KS 10K 51 MIO[4]
B My
== R76 20K QSPI D3 oot Mode (QSPI_D3) | (QSP1_D2 )
| == | )y R77 20K__QSPI D2 JTAG 0 0
SWDIP-2 NAND 0 1
QSPI-FLASH 1 0
SD Card 1 1
+3.3V +3.3V
c14
KEY1 U3 0.1uF R19
3L iR vop (4 I 4T
PORRST =
1 onD  #RESET [2 —
TCMBIITERCTR
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VCC3V3
U34-2
83V gf? VCCO_MIOO0_500 PS_MIO4_500 i gg';: gg QSPI_D2 10
VCCO_MIO0_500 PS_MIO5_500 QSPI_D3 10
A19 R13 SPI_SCK 10
4 R14, . 33R PS GCLK _F16 PS_MIO6_500 "H18ps Mi QSPLSCK
VDD OUT PS_CLK_500 PS_MIO7_500 [EigpaMio PS_MIO7 ﬁ
PS_MIO8_500 [~E19 5 PS_MIO8
> S PORB BIS | PS_POR_B_500 PS_MIO9_500 &5~ :g PS_MIO9 11
OE GND PS_MIO10_500 [ 5 MO PS_MIO10 ﬁ
S33333330s PS_MIO11_500 PS_MIO11
) = G17 ! - C18 PS MIO !
c8 33.333333Mhz 5 "= MIOO_LED {S—aspr 55 A2z | PS_MIO0_500 PS_MIO12 500 [x 5 MO PS_MIO12 11
0.1UF 10 QSPI_CS ;;sm Do A2i | PS_MIO1_500 PS_MIO13_500 [~5T7 UART RXD PS_MIO13 1
: 10 QSPI_DO ;sm D1 Fi7 | PS_MIO2 500 PS_MIO14_500 ~ET7UART TXD K UART_RXD 12
10 QSPI_D1 QSPIDL P17 | PS_MIO3_500 PS_MIO15_500 >> UART_TXD 12
° XC72015c1gA85
+18v vce1ive
+1.8V U343
R17 JEZ —kg _Ic_me_]:_m —L—l Q g VCCO_MIO1_501 PS_MIO30_501 53 8 ’;P OTG_STP ﬁ
VCCO_MIO1_501 PS_MIO31 501 [& OTG_NXT
. . D14 _MIOZ_: ! - C1 -
1% FOO"F 7uF [i.7uF B70nF G70F 211 VCCO_MIO1_501 PS MIO32 501 [-ae—O1S DAIAO OTG DATAO 11
1 VCCO_MIO1_501 PS_MIO33_501 [B11OTG DATAZ OTG_DATAL 11
— F15 PS_MIO34_501 [F5~— TG DATAS OTG_DATA2 11
PS_MIO_VREF_501 PS_MIO35_501 ATz —oTa el OTG_DATA3 ﬁ
PS_MIO36_501 = OTG_CLK
14 ! ! B X
R18 c13 —PSSRSTB_Cl4 ] g spet B 501 PS_MIO37_501 F?O 8 %ﬂﬁg OTG_DATAS 11
1K 1% TonF PS_MIO38_501 510~ 6TG DATA OTG_DATA6 11
XCK D17 PS_MIO39_501 OTG_DATA7 11
1 ETH_TXCK B0 EL4 | PS_MIO16_501 PS_MIO40_501 SD_CLK 11
o ETH_TXDO XD A PS_MIO17_501 PS_MIO41_501 SD_CMD 11
= 1 ETH_TXD1 D E13 | PS_MIO18_501 PS_MIO42_501 SD_DO 11
- o ETH_TXD2 XD A PS_MIO19_501 PS_MIO43_501 SD_D1 11
1 ETH_TXD3 RCTC iz | PS_MI020_501 PS_MIO44_501 SD_D2 11
1 ETH_TXCTK %G PS_MIO21_501 PS_MIO45_501 SD_D3 11
1 ETH_RXCK RXD 3 PS_MIO22_501 PS_MIO46_501 MMC_DATO 10
1 ETH_RXDO RXD 516 | PS_MI023 501 PS_MIO47_501 iC COIK MMC_CMD 10
1 ETH_RXD1 RXD E PS_MIO24_501 PS_MIO48_501 [~& MMC_CCLK 10
1 ETH_RXD2 RXD AL | PS_MIO25_ 501 PS_MIO49_501 [ MMC_DAT1 10
11 ETH_RXD3 RXCTL Di6 | PS_MI026_501 PS_MIO50_501 & MMC_DAT2 10
o ETH_RXCTI DATAG A PS_MIO27_501 PS_MIO51_501 57 MMC_DAT3 10
1 OTG_DATA: DR E15 | PS_MIO28_501 PS_MIO52_501 [& ETH_MDC 11
1 OTG_DIR PS_MIO29_501 PS_MIO53_501 [ ETH_MDIO 11
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U345
BANK13 VCCIO ; BANK13

2’; VCCO_13 10_L10P_T1_13 :i‘ 5 8 B13_L10_P 1

J_ _L _L _L _L F1g| Vcco_13 I0_L10N_T1_13 |-2%17 5} B13_L10_N ﬁ
EF S SR S S| e e e vecs s CUNTISREC L A BRI o0y 8 e o .
: : Wis | VCCO_13 10_L12P_T1_MRCC_13 [~y ouT VDD

T Y VCCO_13 10_L12N_T1_MRCC_13 [~ 5 B13_L12_N 11
= VCCco_13 10_L13P_T2_MRCC_13 [~y C gg,lig,z ﬁ oo on

- 10_L13N_T2_MRCC_13 _L13_|

2 pLLED <K PLLED T16 110 0.13 10_L14P_T2_SRCC_13 Q’Aﬁ = B13 114 P 11 ovihe

B13 1025 U16 I0_L14N_T2_SRCC_13 [~Ag5" C B13 L14 N 11

1 B13_1025 << 10_25_13 10_L15P_T2_DQS_13 355 B13_L15_P 11

p v 10_L15N_T2_DQS_13 [-3gT = B13_L15_N 11

1 B13 L1 P & via] 10_L1P_T0 13 10_L16P_T2_13 [~ABT: & B13 L16_P 11

11 B13_L1 N 5o 10_LIN_TO_13 I0_L16N_T2_13 [~2RTq = B13_L16_N 11

1 BI3 L2 P 5 10_L2P_T0_13 10_L17P_T2_13 [~AB17 Rk B13 L17_P 11

11 B13_L2_N ) IO_L2N_T0_13 10_L17N_T2_13 [~aATg = B13_L17_N 11

11 BI3 L3 P 5 10_L3P_T0_DQS_13 10_L18P_T2_13 [~aa50 5 B13_L18_P 11

1 BI3 L3 N P Vi1 ] |0_L3N_T0_DQsS 13 I0_L18N_T2 13 [-R77 & B13 118 N 11

11 B13_L4_P i 10_L4P_T0_13 10_L19P_T3_13 (17 = B13_L19 P 11

1 BI3 L4 N ) 10_L4N_T0_13 I0_L19N_T3_VREF_13 |3t 5 B13 L19 N 11

11 B13_L5_P = 5 10_L5P_TO_13 10_L20P_T3_13 [~ 750 B13_L20_P 11

11 BI3 L5 N ) 0 10_L5N_T0_13 10_L20N_T3_13 [~7 To1 B13_L20_N 11

1 B13 L6 P X ¥ 10_L6P_T0_13 10_L21P_T3_DQS_13 [~ag 51 B13 |21 P 11

11 B13_L6_N =5 A 10_L6N_TO_VREF_13 10_L21N_T3 DQS 13 [—7: 5 B13_L21_N 11

1 BI3 L7 P = AB1i | IO_L7P_T1713 10_122P_T3_13 |3j7g 55 B13 22 P 11

11 B13_L7_N ) AR IO_L7N_T1_13 10_L22N_T3_13 [~y7g =T B13_L22_N 11

11 B13 L8 P X AB1> | IO_L8P_T1_13 10_L23P_T3_13 [w1g B13_L23 P 11

1 B13 L8 N TP AB13 | IO_L8N_T1 13 107L23N_T3713 a7 5 B13 123 N 11

11 B13_L9 P X AB 10_L9P_T1_DQS_13 10_124P_T3_13 [~yi7 = B13_L24 P 11

11 BI3 L9 N = 10_LON_T1_DQS_13 10_L24N_T3_13 = B13 124 N 11
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+3.3V
BANK33 +3.3V
VCCIO  +3.3V VCCIO_35
—chs —che —Lc27 —chg —Lcso —Lcal J_032 -|— R74 0 N, -|— BANK35 VCCIO
100uF | 4.7uF | 4.7uF | 470nF | 470nF | 470nF | 470nF ] I I I ] I
T R79 NG, C34 C35 C36 c38 C39 C40 ca1
= 100uF | 4.7uF | 4.7uF | 470nF | 470nF | 470nF | 470nF
=
+3.3V VCCIO_35
+3.3V
BANK34 b
L2 B34 P
H 10_L10P_T1 34 [T —g3z B34_L10_P 1 A3 BANK35 A5 B35 L10 P
K6 | VCCO_34 I0_L10N_T1 34 73, 5 B34 110N 1 7] veco_3s 10_L10P_T1_AD11P_35 [~As 35 110 B35_L10_P
T3] vcco 34 10_L11P_T1 _SRCC_34 B34 B34_L11_P 11 54| VCCco_35 10_L10N_T1_AD1IN 35 ~5gh35 5 B35_L10_N
N7 | VCCO_34 10_L11IN_T1_SRCC_34 B34 5 B34_L11 N 11 £1] VCCO_35 10_L11P_T1 SRCC_35 [~E5has B35 L11_P
B4 | VCCO_34 10_L12P_T1_MRCC_34 B34 B34_L12_P 11 L Fg | VCCO_35 10_L11IN_T1_SRCC_35 [Fps—g3s5 5 B35 L11 N
RI ] VCCO_34 10_L12N_T1_MRCC_34 532 5 B34_L12_ N 11 1 &5 veco_ss 10_L12P_T1_MRCC_35 |~c7—h3e T B35 L12 P
VCCO_34 10_L13P_T2_MRCC_34 B34 B34_L13 P 1 VCCO_35 I0_L12N_T1_MRCC_35 [~§7g3s = B35_L12_N
B34 100 H8 10_L13N_T2_MRCC_34 B34 5 B34_L13 N 11 B35 100 He 10_L13P_T2_MRCC_35 "Bz h35 B35_L13_P
1 B34 100 <& 10.0_34 10_L14P_T2_SRCC_34 551 B34_L14_P 1 11 B35 100 <K 10.0_35 10_L13N_T2_MRCC_35 |53z - B35_L13 N
B34 1025 RS 10_L14N_T2_SRCC_34 B34 S B34_L14_N 11 B35 1025 H5 10_L14P_T2_AD4P_SRCC_35 (&3 p3c 114 B35_L14_P
11 B834_1025 <& 10_25_34 10_L15P_T2_DQS_34 B3 B34_L15_P ﬁ 11 B835_1025 <& 10_25_35 10_L14N_T2_ADAN_SRCC_35 [—x5—pg=x 5 B35 114 N
B34 L1p I8 10_L15N_T2_DQS_34 55 = B34 115 N 835 1P F7 10_L15P_T2_DQS_AD12P_35 [“ATpac B35_L15 P
1 B34 L1 P B3 kg | '0_L1P_T0 34 10_L16P_T2_34 [ B34 B34_L16_P 11 1 B35 L1 P B35 E7 | 1O_L1P_TO_ADOP_35 10_L15N_T2_DQS_AD12N_35 [“51pg3r =) B35_L15_N
11 B34_L1 N B34 2 p 37 'O_LIN_T0 34 10_L16N_T2_34 [~ez—g3; 5 B34_L16_N 1 11 B35_L1_N B3 12 p D7 'O_LIN_TO_ADON_35 10_L16P_T2 35 &7 g3s B35_L16_P
1 B34_L2_P B34 L J6 | 10_L2P_T0_34 10_L17P_T2_34 [~R5—g32 B34_L17_P 11 1 B35_L2_P B35 L D6 | '0_L2P_TO_AD8P_35 10_L16N_T2_35 [~E5>—g3e > B35_L16_N
11 B34_L2 N B3 T3 p K7 | 'O_L2N_T0_34 I0_L17N_T2 34 —55—g3; 5 B34_L17_N 11 1 B35 L2 N B3T3 p 8| 'O_L2N_TO_ADBN_35 10_L17P_T2_AD5P_35 |57 = B35 117 P
11 B34_L3 P B34 L L7 | |0_L3P_T0O_DQS_PUDC_B_34 10_L18P_T2 34 [~55—q32 B34_L18 P 1 1 B35_L3_P B35 Da | '0_L3P_T0_DQS_AD1P_35 10_L17N_T2_AD5N_35 B35_L17_N
u B34 L3 N B34 L4 P L6 | 'O_L3N_TO_DQS_34 10_L18N_T2_34 B34 > B34_L18 N 11 1 B35_L3_N B35 14 P Gg | 'O_L3N_TO_DQS_ADIN_35 10_L18P_T2_AD13P_35 B35_L18 P
n B34 L4 P 53014 | 10 L4P_T0 34 10_L19P_T3 34 [y 834 L19 P u u B35 14 P K—p3= &7 10_L4P_T0 35 10_L18N_T2_AD13N_35 B35 L18 N
11 B34_L4_N B34 15 P 8 | |O_L4N_TO_34 10_L19N_T3_VREF_34 [ 5 B34_L19_N 11 11 B35_L4_N B35 5 p F5 | 'O_L4N_TO_35 10_L19P_T3_35 B35_L19_P
11 B34_L5_P B34 T g | I0_L5P_T0 34 10_L20P_T3_34 [—5 B34_120_P 11 1 B35 L5 P BT £5 | 0_L5P_TO_AD9P_35 10_L19N_T3_VREF_35 B35 119 N
i B34 L5 N B34 L6 P g | |0_L5N_T0_34 10_L20N_T3 34 [—g 5 B34_L20_N 11 11 B35_L5 N B35 p—G6 | |O_L5N_TO_AD9N_35 10_L20P_T3_AD6P_35 B35_L20_P
n B34 16 P B34_L 7 | 10-L6P_TO_34 10_L21P_T3 DQS_34 B34_L21 P 1 1 B35 L6 P AT F6 | 10_L6P_T0_35 10_L20N_T3_AD6N_35 B35 L20_N
u B34 16 N B34 L7 P J5 | 'O_L6N_TO_VREF_34 10_L21IN_T3_DQS_34 [ 5 B34 L21 N 11 11 B35_L6_N B35 7 p Ca | 'O_L6N_TO_VREF_35 10_L21P_T3_DQS_AD14P_35 B35_L21 P
11 B34_L7_P B34 L K5 | 10_L7P_T1 34 10_L22P_T3 34 3 <K B34_L22_ P 11 11 B35 L7 P B35 L Bg | /0_L7P_T1_AD2P_35 10_L21N_T3_DQS_AD14N_35 B35 L21 N
11 B34_L7_N B34 15 P 10_L7N_T1_34 10_L22N_T3 34 [—ge 5— B34_L22_N 11 1 B35 L7 N B3z 15 P B7 | 'O_L7N_T1_AD2N_35 10_L22P_T3_AD7P_35 B35 122 P
11 B34_L8 P B34 Li 10_L8P_T1_34 10_L23P_T3 34 g7 ——<<B34_L23 P 1 1 B35_L8 P B35 B6 | /0_L8P_T1_AD10P_35 10_L22N_T3_AD7N_35 B35 L22 N
u B34 L8 N B34 19 P I0_L8N_T1_34 10_L23N_T3_34 [~ 5 B34 123 N 11 1 B35 L8 N B2 1o p A7 | /O_LBN_T1_ADION_35 10_L23P_T3_35 B35_L23_P
11 B34_L9 P B34 L K2 | 10_L9P_T1 DQS 34 10_L24P_T3 34 (5= B34_L24 P 1 11 B35 L9 P B35 L A6 | '0_L9P_T1 DQS_AD3P_35 10_L23N_T3_35 B35 _L23 N
1 B34_L9_N = 10_L9N_T1_DQS_34 10_L24N_T3_34 B34_L24 N 1 1 B35_L9_N = 10_L9N_T1_DQS_AD3N_35 10_L24P_T3_AD15P_35 B35_L24_P
10_L24N_T3_AD15N_35 B35_124_N
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MGTAVTT  4.7uF(1) 0.1uF(2)

MGTAVTT
C43 C44 C46 C45
TuF 0.1uF 0.1uF | 0.1uF

MGTAVCC  4.7uF(l) 0.1uF(2)

MGTAVCC
C47 C48 C50 C49
TuF 0.1uF 0.1uF 0.1uF

MGTAVTT MGTAvVCC

u34-g
MGTAVCC MGTPTXP3_112 Y(sz mg Kg Z ; MGT_TX3_P
MGTAVCC MGTPTXN3_112 MGT_TX3_N
MGTAVCC
AAS MGT TX2 P
Wo| MGTAVCC MGTPTXP2_112 [~A52 MET TG N MGT_TX2_P
MGTAVCC MGTPTXN2_112 MGT_TX2_N
w4 T T
A4 | MGTAVTT MGTPTXP1_112 [~z mgT Tﬁ Z g MGT_TX1_P
AAg | MGTAVTT MGTPTXN1 112 MGT_TX1_N
MGTAVTT
ﬁgé MGTAVTT MGTPTXPO_112 2@2 mg Kg Z MGT_TX0_P
MGTAVTT MGTPTXNO_112 MGT_TXO_N
MGTAVTT
MGTRREF_112 MGTPRXP3_112 %6 mgl S;g Z MGT_RX3_P
MGTPRXN3_112 MGT_RX3_N
MGTPRXP2_112 2’;3 mgl 2§§ Z MGT_RX2_P
MGTPRXN2_112 MGT_RX2_N
MGTPRXP1_112 %8 mg Sﬁ Z MGT_RX1_P
MGTPRXN1 112 MGT_RX1_N
P
MGTPRXPO_112 2@; mg :;(g éMGTiRXDj’
MGTPRXNO_112 5% 100 1% MGT_RX0_N
MGTREFCLK1P_112 3;’ mg gtﬁ :
MGTREFCLKIN_112
MGTREFCLKOP_112 gg mgl gtEg Z MGT_CLKO_P
MGTREFCLKON_112 MGT_CLKO_N
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125MHz
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11
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11

11
11
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11
11
11

11
11

11
11

11
11

11
11

GTP CLOCK

+33V
—
L4~~~
_L GOOOhm@loohﬂz_
R84 Cc195 Cc154 cisy
47K —FluF —Fm: T 7
POWER ON: VCCINT(L.0V)->VMGTAVCC(L.0V)->VMGTAVTT(L.2V) o 4
1 6 =
0E
= LI
433V +1.8V 1.2V 433V +1.8V 1.0V ne 0011?1?: MGT CLK1 N
T us6 MGTAVTT T uss MGTAVCC c149 MGT CLK1 P
H vint PG H vin PG 3 oo cup -4 0.1uF
VINZ ouT1 VINZ ouT1 SIT9102-125MHz
41 Bias ouT2 4 Bias ouT2
Sen 5len
7 3y 8 7 3y 8 =
ss 22 ss 22 -
0o 0o
jtl TPS C194 P =S €190
C191=—C1uE=C192 B 10uF B 10uF
IO.luF 1nF I .
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VTTREF +15V
u34a-4
e BANK502 19 DDR3 A
———F15 | VCCO_DDR_502 PS_DDR_A0_502 [T, DR A DDR3_AQ 9
15> | VCCO_DDR 502 PS_DDR_A1_502 (7 DORS A DDR3_AL 9
315 7| VCCO_DDR 502 PS_DDR_A2_502 5. DORS A DDR3_A2 9
’ 5| VCCO_DDR 502 PS_DDR_A3_502 [ BORE A DDR3_A3 9
0| VCCO_DDR_502 PS_DDR_A4_502 [g7g DORI A DDR3_A4 9
~—| VCCO_DDR_502 PS_DDR_A5_502 |35 DR A DDR3_A5 9
C64 c65 R>1 | VCCO_DDR_502 PS_DDR_A6_502 77 DR A DDR3_A6 9
0A0F | 0.0L4F 55| VCCO_DDR_502 PS_DDR_A7_502 [—j7g DORS A DDR3_A7 9
) ’ VCCO_DDR_502 PS_DDR_A8_502 [, DR A DDR3_A8 9
H16 PS_DDR_A9_502 (350 DDR3 A0 DDR3_A9 g
= 516 | PS_DDR_VREF0_502 PS_DDR_A10_502 [-G7 DR A DDR3_A10
- PS_DDR_VREF1_502 PS_DDR_A11_502 |3, DORS A DDR3_A11 9
DDR3 D D22 PS_DDR_A12_502 [—F7; DDR3 A DDR3_A12 9
9  DDR3_DO SORT D C56| PS_DDR_DQO_502 PS_DDR_A13_502 [T, DR A DDR3_A13 9
g DDR3_D1 DDRZ D o1 ] PS_DDR_DQ1_502 PS_DDR_A14_502 DDR3_Al4 9
DDR3_D2 5SRO PS_DDR_DQ2_502
9  DDR3 D3 SORT D égg PS_DDR_DQ3_502 PS_DDR_BA0_502 ﬂs ngg gﬁg DDR3_BAO 9
9  DDR3_D4 EE) £55 | PS_DDR_DQ4_502 PS_DDR_BA1_502 [3i7 DDRS BAZ DDR3_BAL 9
9  DDR3_D5 SORT D £51| PS_DDR_DQ5_502 PS_DDR_BA2_502 DDR3_BA2 9
9  DDR3_D6 DDRZ D Fo ] PS_DDR_DQ6_502 B22 DDR3 DMO
9  DDR3_D7 DORI DI G51| PS_DDR_DQ7_502 PS_DDR_DMO_502 |55 DR DML DDR3_DMO 9
9  DDR3_D8 BORE B G55 | PS_DDR_DQ8_502 PS_DDR_DM1_502 [p55 DORS DVZ DDR3_DM1 9
9  DDR3_D9 =5 D 55| PS_DDR_DQ9_502 PS_DDR_DM2_502 [~ansT RS DM DDR3_DM2 9
g DDR3_D10 SDR3 D 21 ] PS_DDR_DQ10_502 PS_DDR_DM3_502 — DDR3_DM3 9
DDR3_D11 SDR3 D = PS_DDR_DQ11_502
9  DDR3_DI2 SORT D ’gg PS_DDR_DQ12_502 PS_DDR_CKP_502 mg gg;g gt;g Z éDDR@CLKOJ 9
g DDR3_D13 SORT D J55| PS_DDR_DQ13_502 PS_DDR_CKN_502 DDR3_CLKO_N 9
DDR3_D14 E) PS_DDR_DQ14_502
- DDR3 D K2 — - — M1 Y
9  DDR3_DI5 SORT D MZ(Z) PS_DDR_DQ15_502 PS_DDR_VRN_502 —{\/\/—ng ngg xgg FRéB gg 102 1.5V
9  DDR3_D16 DDRZ D 720 | PS_DDR_DQ16_502 PS_DDR_VRP_502 ||I
g DDR3_D17 DORS D18 N30 PS_DDR_DQ17_502
DDR3_D18 SORT D PS_DDR_DQ18_502
g DDR3_D19 25D g ggg PS_DDR_DQ19_502 PS_DDR_ODT_502 %« DDR3_ODT 9
DDR3_D20 SDR3 D3 PS_DDR_DQ20_502
9  DDR3_D21 DDR g;; ,\E} PS_DDR_DQ21_502 PS_DDR_CS_B_502 iz DDRS S0 K DDR3_S0 9
9  DDR3 D22 DORS D5 R | PS_DDR_DQ22_502 T19 DDR3_CKE
9  DDR3 D23 DORI Dog Y56 | PS_DDR_DQ23_502 PS_DDR_CKE_502 [ DDR3_CKE 9
9  DDR3_D24 DDR3 D25 U22 | PS_DDR_DQ24_502 R19 DDR3 WE
9 DDR3 D25 DDR3 D26 AAz2 | PS_DDR_DQ25 502 PS_DDR_WE_B_502 [—————————————< DDR3_WE 9
9 DDR3 D26 DDR3 D27 u21 | PS_DDR_DQ26_502 P20 DDR3 CAS
9 DDR3 D27 DOR3 D28 Wa2 | PS_DDR_DQ27_502 PS_DDR_CAS_B_502 [——————————>———<C DDR3_CAS 9
9  DDR3 D28 BORI D55 Woo | PS_DDR_DQ28_502 R18 DDR3 RAS
g DDR3_D29 R3 D30 V20 | PS_DDR_DQ29 502 PS_DDR_RAS_B_502 [———————————=>———<{DDR3_RAS 9
DDR3_D30 5OR PS_DDR_DQ30_502
9  DDR3_D31 D31 Y2z PS_DDR_DQ31_502 PS_DDR_DRST_B_502 F20 DDRS RESET K DDR3_RESET 9
DDR3 DOSO P C21 |
9 DDRS_DQSO_Pé§ 33§§ g gg Z gg} PS_DDR_DQS_P0_502
9 DDR3 DQSONK—2RREDOSON D21 | 5o nnp s No 502
DDR3 DOSL P H21 |
9 DDR:LDQSLP& gggg g 2} : ﬂﬁ PS_DDR_DQS_P1_502
9 DDR3 DQSI NK—RRREDOSIN 921 | honnp s NI 502
DDR3 DOS2 P N21 |
9 DDRILDQSZiP§§ gg;g B 22 : 'F\gi PS_DDR_DQS_P2_502
9 DDR3 DQSINK—DBREDOSZN P21 | bohnpnos N2 502
DDR3 DQS3 P V21
9 DDRS,Dstjéé BORs DOST N W51 | PS_DDR_DQS_P3_502
9 DDR3 DQS3 NK—2PRIDOSI N W2L § bomhnpn0s Ng 502
xc7z015clg485
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+1.8v
+1ov
_L U349
CI9—=C N R9
VCCAUX VCCINT (5
47uF  4.7uf 470nF ; VECAUX POWER VESNT éo
T15 | VCCAUX VCCINT |-yt
= L3 BLM18SG121TN1 VCCAUX VCCINT [—rg
1 2 613 VCCINT I"R10
- VCCPLL VCCINT
_L —L VCCINT JiL
C85 =—C16f K14 39
4700F | 10uf] L13 | VCCPAUX VCCINT
Mia | VCCPAUX 113
B4 | VCCPAUX VCCBRAM |15
VCCPAUX VCCBRAM
V7, R1!
= NC1 VCCPINT
folcv mumllec mmmloT NI
100uF 4.7uf 470nF V\é: NC2 VCCPINT |7,
A VCCPINT 57
A15 ] GND VCCPINT [iir
= AAL | GND VCCPINT [~gi5
: A6 | GND VCCPINT
AAL GND
AA18 | OND GND [NTg
AB2 | GND GND 7
AB4 | GND GND >
AB8_| GND GND 5
AB10_| GND GND [
AB15_| GND GND 5
I—" g5 GND GND [
[ Bi5 | GNP GND 5
55| GND GND [R5
Cis | GND GND [R1g
G35 GND GND [R15
55 GND GND A7
B1ig | GND GND g1
[ £6 | GND GND
’—Elﬁ GND GND 2
—F3 | GND GND
F13 | GND GND
G1o | GND GND
G20 | GND GND (3
’_H-— GND GND U3
H13| GND GND [i3g
H15 | GND GND 350
Hi7 | GND GND [
7| GND GND [~
J10] GND GND [y
J15| GND GND [~
S5 | GND GND [
7] GND GND [
kg | GND GND [~/i7
’—Kl GND GND 1
Ri5| GND GND w7
51| GND GND wig
GND GND 14
35| GND GND
T1a| GND GND [~
15| GND GND [;
GND GND [
9| GND GND [~1g
13| GND GND i1
Mi5 | GND GND 757
GND GND
xc7z015¢lg485
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3
9T PCBREZ , DDR3FIEZRZAA (DQSH
DDRVTT \ N
20 XILINX [¥JUG9333C A I\IPAGES6HH LA T UiEA :
o
c275 -
0.01uF| 0.01uF i- Chapter 5 Processing System (PS) Power and Signaling
ae ML PHOONAMMARLE
mmended routing topologies, i ing i
415V VTTREF 1.5V xcept for LPDDR2, which specifically forbids swapping. When
T T s within the same byte group. +15V  VTTREF +1.5V
——c106 o
10nF Table 5-12: DDR Routing Topology C107
DDRVTT 1onF
c108
1um=ji
R24  4021% ol v[ola|alof o o c10
DDR3 A0 = ue I|=| <|<|O|0[0o|u|w|T|T| «|o|o In( 10nF "‘E dol-lslel s
£ 1% L usI|5| <RPPL|BIEEE = 7|2
N ey boR3 AL 95 288298792 288358888 i
< [afaYajaYaYaYaYa)a)
R26 MA05T% DDR3 A0 N Ly 999999988 >>>>>>>>> DDR3 D 85 888255888 888888888
DDR3_A2 DDR3 AL P7 | A0 & DQO DDR3 D DDR3_DO 7 DDR3 A0 N3 o §0080080QQ8 >>>>>>>5> 5
o SERT s AL >> DQL [ SERTT DDR3_D1 7 DDR3_A0 SO0 HE >>>5>555> DQo D DDR3 D23 7
" DDR3 A3 DORT AT o | A2 DQ2 [ B5RTD DDR3_D5 7 DDR3_Al bR AT P AL >~ DQ1L - DDR3_D16 7
ST AT — A3 DQ3 L - DDR3_D3 7 DDR3_A2 po—— A2 DQ2 D DDR3_D21 7
R28 “4021% DDR3_A: P! H: DDR DDR3_A: 2 b
DDRS Ad DORI A P | A4 DQ4 [ SSEERT] DDR3_D7 7 DDR3_A3 DOR A 5 A3 DQ3 = DDR3_D22 7 ||
s M —F A5 DQ5 = - DDR3_D4 7 DDR3_A4 oo——= A4 DO4 (1 D DDR3_D19 7
R29 “4021% DDR3_Al R! G2 DDR DDR3_A! 2 D
= A6 DQ6 2 2 DDR3_D6 7 DDR3_A5 D A5 DO5 (o - DDR3_D18 7
DDR3 AS DDR3 A R: H7 DDR3 D DDR3 A g G D
% OORS A 75 A7 DQ7 (57 DORS DA DDR3_D2 7 DDR3_A6 SORTA > A6 DQ6 [ 530 DDR3_D17 7
DDR3 A6 —DbR: AT R3] A8 DQ8 & SBEERGTE DDR3_D14 7 DDR3_A7 9o——3pns—e—e A7 DQ7 |-t B DDR3_D20 7
o DORT A T A9 DQ9Y & SSEERS DDR3_D13 7 DDR3_A8 DR A A8 DQ8 & 559 DDR3_D30 7
DDR3 A7 ——DDR3 A R7 | ALO/AP DQ10 [¢& DDR = 0] DDR3_D9 7 DDR3_A9 p)>——= DRSALD A9 DQY (& 557 DDR3_D29 7
=31 0%" ) All DQ11 |5 S DDR3_D10 7 DDR3_A10 S A10/AP DQ10 [& = DDR3_D27 7
R34 V4072 1% DDR3 Al2__N7 A DDR3 D15 DDR3 A c D3l
DDR3 A8 DORS Als T3 | AL2/BCH DQI2 (35 BORT DT> DDR3_D15 7 DDR3_A11, B A DQI1 |4 BRI D5 DDR3_D31 7
R31 V0% 1% " DDR3 A T7 DQ13 [~gg DDR3 D! DDR3_D12 7 DDR3_A12p>—p5E=x: 37| AL2/BCH DQ12 a5 S D6 DDR3_D28 7
" = Al4 DQ14 = DDR3_D8 7 DDR3_A13 = DQ13 o DDR3_D26 7
DDR3 A9 A3 DDR3 D11 DDR3 A 7 B8 _ DDR3 D25
R35 V402 1% DDR3 BAO M2 bQ15 PDR3 D11 7 DDR3_A14, Al4 DQ14 A3 5DR3 D24 DDR3_D25 7
DDR3_A10 DDR3 BAL N8 | BAO F3 _ DDR3 DQSO P DDRS BAO M2 DQ15 DDR3_D24 ’
»—/\/\4— ——F5per B3| BAL LDQS DDR3_DQSO_P 7 DDR3_BAQ, BAO
R32 402 1% DDR3 BA2 _M3 LDOS "G5 DDR3 DQSO N DDR3 BAL N8 F3___ DDR3 DQS2 P
—— 1 BA2 LDQS DDR3_DQSO_N 7 DDR3_BAL BAL LDQS DDR3_ DQS2.P 7
DDR3 All DDR3 BA2 M3 G3___DDR3 DQS2 N
BT A [ S—— DDR3_BA] BA2 LDQS DDR3_DQS2 N 7
R36 4072 1% Ubos |-SZ DDR3 DOS1 P DDR3_DQSLP 7 c
DDR3 A12 DOR3 CLKOP 37| Ubas [ B __DDRI DOSIN DORIDOSIN 7 Ubos |-ST DDR3 DOS3 P DDR3_DOSEP 7
R37 V402 1% DDR3_CLKO N _K7 - DDR3 CLKO P J7 UDQS ["g7DDR3 DQS3 N
—BORTGRE — Ko CLKN DDR3_CLKO_P CLK_P UDQS DDR3_DQS3 N 7
DDR3 A13 DDR3 CKE ___K9 . E7___DDR3 DMO DDR3 CLKO N K7 .
R38 405 1% CKE LDM ["53PPR3 DML DDR3_DMo ’ DDRS_CLKON 2>—PpR3 CKE — Ko | CLK-N E7 _ DDR3 DM2
" 50 upMm DDR3_DM1 7 DDR3_CKE CKE LDM DDR3_DM2 7
DDR3 Al4 so 3] D3___DDR3 DM3
ROV == cs DDR UDM DDR3_DM3 7
R39 “4021% RAS 33 |SS_ L8 R3 SO 12 | =
RAS 7Q DDR3_S0 cs
DDR3 BAO CAS K3 | RAS & RAS 3 | SS_ L8
% WE 13| CAS a1 DDRS RAS  2>—BbR3 CAs K3 | RAS Q
DDR3 BAL WE NC1 755X DDR3_CAS DDR3 WE 13 | CAS a
SR A T — NC2 X DDR3_WE — WE NC1 55X
R4l V402 1% DDR3 ODT K1 L1 ” 39
DDR3 BA2 oot NC3 g —x DDR3_ODT 1 NC2 77—
AN DDR3 BAZ NC4 |Fe5—X DDR3_ODT >>—L obT NC3 g%
Raz V4072 1% DDR3 RESET T2 M7 )
RESET# NC5 [———x NC4 [
A~ DDR3 SO R49 ODR3 RESET S>—DDR RESET 2 f oo e [T
Ra3 402 1% R48 8%33%8%33 NNNNNNHVHNN NV 240 1% - R50 [
[edededededododeded
DDR3 RAS 4.7K DNDDDNDNNDD DNDDNDDNDNDDD RABBRPBAD DONDNDNDNND DN DN 240 1%
R44 402 1% FREr2E2>> FEerrr2>>>>> DOOOLDNNDD DODONDDDDDDD
DDR3 CAS SSE225555 5553355353350
o
Ra5 V405 1% = o|RBEDELEB 2/8/ESSBSRERFRl HsTosce3AFR-PEI= Y Y O O Y
DDR3 WE o@oQw(wit(olo| <|awd>|>|=|S|a|a|-|F| H5TQ4G63AFR-PBI —
RA6 405 1%
DDR3 ODT
R47 4072 1%
+1.5V
CIT3—C11 C115
4.7uF 470nF | 470nF R
+15V +15V
T T
:L_cu (:117—L<:11 C119=—C120=—C12 —Lcu C123=—C124——C125=—C12 (:127—Lcu C129——C130——C131 :Lcm C133=—C134——C135——C13 0137—Lc13 C139——C140=—C14 —Lcu C143=—C144——C145——C146—C147
amr | 4amF | 470F | a70F | amnF | amofr | 4mF | 470F | 470F | amoF | amoF | 4mF | 470F | 470F | amoF | a7nF amf | 4amF | 47oF | a70F | amnF | amoF | amF | 470F | 470F | amoF | amoF | 4mF | 470F | 470F | a7oF | a7n0F
+15v DDR POWER For VTT/VREF
+3.3V VTTREF
DDRVIT  +15V T T
C1 111 C11
4.7uF 470nF | 470nF va 22731
X
S REFIN vin -2 Ro16 IS =
* t VLDOIN PGOOD AR R
* 2 vo - GND
c267 | c269 [ 5 | PGND z EN 1
C264==C203 OuF =—10uF VOSNS @ REFOUT c262 c200
10uF | 100uF H c229
4.7uF
@ n
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+3.3V +3.3V
R52
470R
c148
0.1uF
u7 =
QSPI_CS Qgg} gf % Ics vce QSPI D3
QSPI_D1 é_;sm = £ DO(I01) HOLD(103) SePI ek QSPI_D3 3
Qspipz K2 Flwpoz) ok 3o o0 QSPI_SCK 3
GND = DI(100) QSPI_DO 3
== L o]
— W25QZ56F VEI
+1.8V
Us3D
Al H1
*—55 NC1 NC53 5
XA | NC2 NC54 [mh3—< 71R66<R67 70
A9 NeE Neas HI2 §0K OK<LOKAOKAOK 0K
XTA10 HL3
W NC5 NC57 Wx
XA NCs NC58 55
XA NC7 NC59 5= U33A
- NCs NC60 [-55—X
Ald 1 \Co NCBL (X MMC_CCLK y—MMC CCLK M6 1 cik
NC62 315X
B7 1 K!
*—gg NC11 NC63 [ MMC NRST___K5 ] jpeseT
X~Bg | NC12 NC64 =g < MMC CMD M5
*g10] NC13 NC65 5% MMC_CMD ) CcMD
*gi1] NC14 NC66 5 C bATo A3
%15 | NC15 NC67 [—35%X MMC_DATO . C DATL A4 | DATO
%515 NC16 NC68 5 MMC DATL o e DATL
Y12 NC17 NC69 |7 X MMC_DAT2 & COATS 85| DAT2
%=1 NC18 NC70 (< MMC_DAT3 — 55| DAT3
*—&5 NC19 NC71 5 *—p4| DAT4
X—&7 NC20 NC72 (5 %—g5| DATS
*—&g NC21 NC73 5 *—5e{ DATE
W NC22 NC74 Wx ——C176 »—— DAT7
Lo Nezs NeTs Maa s 10uF  MTFCAGACARAM-IM
%S NC2s NCT7 [k
*E15] NC26 NC78 [y
*Eia NC27 NC79 [y
%51 NC28 NCBO g
*—B5 NC29 NCBL g
*—p5 NC30 NCB2 (75
*—Ba| NC31 NC83 (17 usac
$D1z | NC32 NCB4 [7py57¢ +33V
*pis] NC33 NC85 5% a6 1 ES
*Bia] NC3a NC86 (14 *—Go-{ RFUL  PADL [5—X Us3B
g1 NC3s NC87 [ *¥—G5| RFU2  PAD2 5—X 6
XE2 | NC36 N3 JE5 | RFU3 PAD3 C182——CIE}=C184=C179 ] F5 | VCC1 E7
»—£5 NC37 NC89 [ »—£3 RFU4 PAD [5—X Tour 1 01uF O1dk 0.1uF 310-] vecz2 VSS1 [g5
*E1>| NC38 NC90 [ X—£q{ RFUS  PADA [5—x - - - o] vees Vss2 |irg
*E15| NC39 NCOL g *Elo| RFUS  PADS -o—x == vcea VSS3 |
YE1a] Ncao NC92 g XF1o| RFU7  PAD6 X - L8V VsS4
XS5 NCaL NC93 g X3 RFUB  PAD7 -g—x 1.8
»—E5- NCa2 NC94 |77 X %16 RFUS  PADS 15— M4 c4
*—F5 NCa3 NC95 s *he| RFUL0 PADY =7 N VecQL VSSQ1
*E1| NCaa NC96 5 %52 RFUL1  PAD10 53— b3 VecQ2 VSSQ2
X5 NC4s NCO7 [7a X X—xe| RFU12 PADI11 75X 6] VecQs VSSQ3 |3
*E1a NC46 NC98 51— %—go{ RFU13  PAD12 [ < | VCCQ4a VSSQ4 [pg
51| Ncaz NC99 [-p5—X %10 RFU14  PADI13 12— VCCQs VSSQ5
*—&5 NC48 NC100 (55— %57 RFU15  PAD14 [—2—< e
%515 NC4o NC101 [~5g—< *p1o| RFUL6  PAD15 [—2—x VDDIM
W NC50 NC102 Wx »¥——— RFU17
& NC51 NC103 [p13X
Gi4 P12 c177 MTFCAGACAAAM-IM
»¥=——1 NC52 NC104 _XP13 1uF
NC105 {574 MTFCAGACAAAM-1M
NC106 [—-2x ==
MTFCAGACAAAN-IM
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<
+5V +5V conz ©, ®
P
8 3
cou 3 s muong—seusn 1P Sl et poigy s
5 B34_L19_P B34 12 P 513 4 B34 1oL N B34_L13_P 5
1|8 2, 5 B34_L2 P B34 o N =5 6 BT P B34_L21 N 5
311 2[7 5 B34_L2 N = 7 87g B34_L21_P 5
3 4 9 10
3 5 6 5 B34_L1_P ggf = E 1112 5 Sgi gs B34_L12_ N 5
7 810 5 B34_L1_N B34 L1L N 13 14 [75 B3 14 P B34_L12_P 5
PS_MIO13 9 10 H_TXDO 5 B34 111 N B34 L11 P 15 16 75 B35 L4 N B35 L4 P 5
3 PS_MIO13 S MIOL? 11 12 |57 HTXDL ETH_TXDO 3 5 B34_L11 P 917 185 B35_L4_N 5
3 PS_MIO12 13 14 HTXDZ ETH_TXD1 3 B35 124 P 1119 20 5% @35 P
%515 16 03 ETH_TXD2 3 5 B35_L24_P BTN 55121 22 |55 RS B35_L19_P 5
*—7g 17 18 = ETH_TXD3 3 5 B35_L24_N B34 L8 N 55723 24 55 B35 25 P B35_L19_N 5
21]19 2013 ETH TXC| H B34 L8N B34 (8 P 2712 26[ 728 B35 L B35_L22 P H
X537 21 22 (% HTXCTD ETH_TXCK 3 5 B34 L8 P = 55727 28 39 = B35_L22 N 5
X5 2417 H_RXD ETHTXCTL 3 B35 1025 3129 03 B35 121 P
X525 26 [5g o RXD ETH_RXD3 3 5 B35_|025 100 5331 3257 BTN B35_L21 P 5
%5927 28 [3p ETH_RXD2 3 5 B35_I00 B35 120 P 3533 3435 B35 L2 P B35 L21 N 5
PS MIO 3112 30[3:2 ETH_RXD1 5 B35 120 P S6—p35 150 N | 37 |32 36[38 B35 L2 N B35 L2 P 5
3 PS_MIO7 55 MIO 33731 3234 HRXDO ETH_RXD1 3 5 B35_L20_N = 39137 38 [0 = B35_L2_N 5
3 PS_MIOg PS_MIO 35|38 3436 H_RXCTL ETH_RXDO 3 B35 L5 P 41|39 012 B35 123 P
3 PS_MIO9 55 MIOLT 377135 363 HRXCK ETH_RXCTL 3 5 B35 L5 P B35 L 234 4227 EVER] B35_L23_P 5
3 PS_MIO11 35137 38 |40 ETH_RXCK 3 5 B35_L5_N B I6 P 75143 44 |25 Ex I P B35_L23_N 5
71139 40 75 ETH MDC 5 B35_L6_P BT 27145 46 g B TiT B35 L17_P 5
X341 42 55 ETH MDIO ETH_MDC 3 5 B35 L6 N = 25147 48 =5 = B35 L17 N 5
K543 446 OTG STP ETHwDiO 3 B35 L1 N 51 (49 S0[52 1 B35 L16 P
X—47145 46 [2g OTG DIR OTG_STP 3 5 B35 L1 N B35 1L P 537 51 52 54 B35 L B35_L16_P 5
%2947 4850 OTG_DIR 3 5 B35_L1 P B35 112 P 55|53 54 [ 55 B35 L B35 L16_N 5
5149 0[5 OTG CLK 5 B35 L14 P B35 L4 N 57|55 56 &g B35 L18 P B35 L18 N 5
2 XADC_VP (e ———3— 51 52 [ OTC NXT OTG_CLK 3 5 B35_L14_N = 59157 58 60 = B35_L18_P 5
2 XADC_VN 55 | 53 545 OTG DATAC OTG_NXT 3 B35 61| %9 60 [ 62 B35
pS MIO10 %—5755 56 [5g OTG DATAL OTG_DATAO 3 5 B35 _L12 N B35 L2 P 63 | 61 62 [6q B3 L5 P B35_L15_ N 5
3 PS_MI010 <& =957 583 OTG DATAL 3 5 B35_L12_P S 2163 64 g5 EE B35 L15_P 5
SD_CLK 6115 €[5 0 5 B35 L11 N B35 L1L P 67165 6668 B35 L13 P B35 L13 N 5
3 SD_CLK SoN 83161 62 g7 5 OTG_DATA2 3 5 B35 L11_P = 55167 8 7o = B35 L13 P 5
3 SD_D1 =D D0 65163 64 65 S OTG_DATA3 3 Bas 1ap 71169 707 B35 L10 N
3 SD_DO <D CMD 67165 66 [5g = ATA OTG_DATA4 3 5 B35 L3 P B35 L 371 72 [ B35 10 P B35 _L10_N 5
3 SD_CMD = 69167 68 [ — OTG_DATA5 3 5 B35_L3_N B35 5 5173 74 [76 B35 Lo N B35_L10_P 5
sD D3 7115 70[7 OTG DATA6 5 B35 18 P B35 L 7175 76 B35 L0 P B35 L9 N 5
3 SD_D3 éé D D2 371 72 [ OTG DATAT ;; OTG_DATA6 3 5 B35_L8_N B35 5 9177 78|80 B3 17 N B35_L9_P 5
3 SD_D2 =73 741 OTG_DATA7 3 5 B35_L7_P 79 80 = B35_L7_N 5
{75 76 Lo g @
2 FPGA_TMS éé 577 781 gg FPGA_TCK 2
2 FPGA_TDO 79 80 FPGA_TDI 2
5 &
RN
3 &
= CON40X2_0_5MM
@
8 3 cona 8.3
cone 22 1|83 20 P
8 2 4 B13_L22_N =5 1 2= = B13_L20_P 4
MGT_CLKO_P 2%6—; 12— 4 B13 L22 P L s = B13_L20_N 4
MGT_CLKO_N 513 4 MGT RX2 N 4 B13_L23 P (23 =15 6 [19 P B13_L19 N 4
=5 6 MOT RX2 P MGT_RX2_N 6 4 B13_L23 N = 7 8 19 = B13_L19_P 4
517 8f7g MGT_RX2_P 6 . 4 9 10 [, B
9 B13 L14_N RRE 1 12 BERE B13 L18 N
MGT_RXl_Pg mg; sﬁ ; 11 4 B13_L14_P L 13 14 é = B13_L18 P 4
MGT_RX1_N. 13 14 MGT TX2 P 4 B13_L13_N EERE) 15 16 g R B13_L15_N 4
15 16 T O N ggmszjzj 6 4 B13 L13 P = 517 18 [55 = B13_L15 P 4
X—3g17 18 MGT_TX2_N 6 1719 20 55— 1 p
MGT TX1 P 51119 20 (55 4 B13_L11 N CIT P 53721 22 [ oL B13_L21_P 4
6 MGT_TX1 PL——P 2S5 21 22 55X 4 BI3 L11 P 5 55123 24 |5 TP B13 L21 N 4
6 MET_TXING— 55 (23 2455 MGT RX3 N 4 B13_L17_P = 577125 26 [5g Tod B13_L24_P 4
——57125 26 Tm MGT_RX3_N 6 4 BI3L17°N = 5927 28 5o L B13 L24 N 4
29|27 B0 | METRX3P 6 312 393 | P
MGT Rx0 T 31129 20 3% 4 B13_L16_N CI6 P 33731 3234 T B13_L2_P 4
MGT_RX0_P, MeT RRO NP 33131 32 (35— 4 B13 L16_P % 5 55133 3435 BI3 L2 N 4
MGT_RXO_N, F—55133 3451 wer 3 p 5 B34_L22 P ¥ 57135 3635 = B13 L9 N 4
—3735 36 ngg MGT_TX3_P 6 5 B34 122 N = 59137 38|25 - B13_L9 P 4
%39137 3820 | /2 MGI_TX3N 6 2N 21 39 4075 B1: N
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