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16,17  DDR3_CEO CKE opT M= DHPDR3_ODTO 16,17 17,18 DDR3_All All DQUL DDR3_DQY 16 VDDO7 VSS06
16,17 3 K7 16,17,1 7 < DDR3_DQ10 16 H2 £,
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DQSL :<<F3 éggDDR{DQSZ 16 - v = D9 1 vooo vsso 22
15 116 Rdc = 0.07 154 C142 7 | oo Mol IFE
c 100nF RS RL R87 R78 10nF 3 . Isat = 1A 22uF 1uF K2 E1
DDR3_DOL6 1 L K2 | L EL__|
105 XTR 16V Q 49.9 Q& 49.9 & 49.9 Q& 49.9 10% X5R DOLO 757 -0 . 20% X65 10% X685 ks | /PD2 VSS2 58
ot DDR3 DOL7 16 vDD3 vss3 [——
402 402 25V 2 . 402 4v 402 16v N1 32
<PN> N3 DOL2 [5g DDR3_DO18 16 F—No ] VbD4 vss4 55
. e = 17,18 DDR3_AO DDR3_DO19 16
] a = @ 16.17.18 - p7 )| 20 DOL3 743 DDR3 D020 16 V1_5_AUX R1_| /PDO VSSS M
2 8 8 8 6,17,18 DDR3 AL 55 AL DQLA 5 _ 5 =5 vDD6 VSS6 g
2 2 2 @ 16,17,18 DDR3 A2 N2 Y| A2 DOLS 57 PDES o2 16 100nH 20% DDR3_VDDQ2 vDD7 vsST T
& & & & 16,17,18 DDR3_A3 Se) a3 boLs [ DDR3_DQ22 16 ) °, a N vsss |2
16,17,18 D 4 DDR3 D23 16
161715 DoRs s b2y M bov7 -0 Rdc = 0.07 TTed CT66 Ag | /bDOo Ves9 Iy
1118 - R Isat = 1A 22uF 1uF B2 | VPDOL VSS10 [mp
7,18 DDR3_A6 ———— | a6 . 505 s 10% x6s =1 vDDo2 vssi1
16,17,18 DDR3_AT 2§ A7 ~DOSU |7 DDR3_DOS3# 16 402 av 402 16v vbDO3
17,18 DDR3_A8 Tg a8 posy & DDR3_DOS3 16 VDDO4 o
16,17,18 DDR3_A9
A S S A 17, _ = a9 . ) vDDOS VS508
[ [ o) Z N I 16,17,18 DDR3_ALO T ato/ap DQUO 2 DDR3_DQ24 16 29 { Ipnos V5507 ?é
¢ ¢ P = P e 16,17,18 DDR3 A1l 1 211 ooUL (2 DDR3DO25 16 VDDO? VSS06 [55
=, : 2, o 16,17,18 DDR3_A12 1 n12/-5c oau2 [ DDRI_DO26 16 o2 vbpos V5505 (et
o 2 o 2 16,17,18 DDR3_A13 2 213 0QU3 [ DDR3_DQ27 16 VDP9 vssos o2
g a g a 16,17,18 DDR3_A14 Al4 noua DDR3_DQ28 16 vss03
- A2 - M8 D1
= = DOUS [5g DDR3_D029 16 H1 | VREFCA vSS02 g3
= = M2 QU6 [53 DDR3_DO30 16 VREFDQ vssol [
- = s 17,18 DDR3_BAO M2 ) 50 oU? DDR3 DO31 16 . ¥5500
16,17,18 DDR3 BAl BAL S92 | e
49.9 49.9 2 49.9 N M3 Ol
17,18 DDR3 BA2 BA2 178 P cia1 1| et \
100nF 10nF Zo|ne2
X—= nc3
AS4C256M16D3B-12BAN 10% X7R 16V =10% X5R w7 | NG
165 83 402 402 25v X nes
10nF 10nF
B 105 X5R 105 X5R AS4C256M16D3B~12BAN
402 25V 402 25V
PLACE CLOSE TO MEMORY DEVICES
DDR3_VDD1L DDR3_VDDQ1
€106 o4 c118 c114 65 c115 c79 c63 c111 c113 ce1 c100 c62 80
10nF 100nF 10nF 100nF 10nF 100nF 1uF 10nF 100nF 10nF 100nF 10nF 100nF 1uF
10% X5R /=105 XTR 16V 105 X5R  —10% X7R 16V —10%X5R  ——10% XTR 16V 10% X5R 10% X5R /=105 XTR 16V 103 X5SR 105 X7R 16V ——10%X5R  ——10% XTR 16V 10% X5R
402 25V 402 402 25V 402 402 25V 402 402 25V 402 25V 402 402 25V 402 402 25V 402 402 25V
<PN> <PN> <PN> <PN> <PN> <PN>
DDR3_VDD2 DDR3_VDDQ2
A
c146 c184 €177 c140 185 183 c143 €175 139 182 €180 €137 c138 c181 ALL RIGHTS RESERVED - FOR USE WITH RCS PRODUCTS
10nF 100nF 10nF 100nF 10nF 100nF 1uF LonF 100nF 10nF 100nF LonF 100nF Tur MAY BE COVERED UNDER PATENT(S) / PATENT(S) PENDING
105 X5R /=10% X7R 16V —=—10% XSR ~ ——10% X7R 16V —=—10%X5R  =—10% X7R 16V 105 X5R 105 X5R —10% X7R 16V —10%XSR  —10%X7R 16V =—10% X5R ==10% X7R 16V 10% X5R Project : :
°ject 1 Arctic Tern
402 25V 402 402 25V 402 402 25V 402 402 25V 402 25V 402 402 25V 402 402 25V 402 402 25V
<PN> <PN> <PN> <PN> <PN> <PN> Part NO : ATIMB1 | EC NO : 1.01
Title :
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DDR3_VTT

B o o B o B o B B o B & o o B o
o S S o S S o o S o o S S o S S o o o o
fsZsesesssasesysIssasysesusasesasNses DDR3_VIT
3 9 9 3 9 9 3 3 9 3 3 9 9 3 o

PLACE ON TERMINATION ISLAND
16,17 DDR3_A0
16,17 377
ey DhRs A 72 c13 c14 87 77 c6 c122
1ol 100nF 100nF 100nF 100nF 100nF 22uF 22uF
1617 = = _-— _-— _— ——20% %5 20% X5R
16,17 4024V 4024V
16,17
16,17  DDR3_A7
16,17  DDR3_A8 <~
16,17 DDR3_A9
16,17 DDR3_A10
16,17 DDR3_All
16,17 DDR3_A12
16,17 DDR3_AL3
16,17
16,17
16,17
16,17  DDR3_BA2
16,17
16,17
TP_OVBVREF_DDRS DDR3_VREF
V3_3 AUX U TP_OVGVTT_DDRS DDR3_VTT
(o) TPS51200 ,
10 3 ®
7 VIN vo C101 €96 c68
4.7uF 10uF 10uF 100nF
——10% X5R s vr vt poR3 vosns . m72 20% X5R 20% X5R 10% X7R
603 10V VOSNS 0402 0402 402 25V
V1_5 AUX 6 VR_VIT DDR3_REFOUT 6.3V 6.3
o REFOUT c8 v3_3 AUX
2.2nF (o)
VLDOIN 5% XTR
510 10K VR VIT DDR3 REFIN 1 402 50V
c9 c10 = = = REFIN
10uF 10uF R60 R61
R8O c95 3.3K 3.3k
0402 0402 10K InF
6.3V 6.3V XTR
402 50V 9 VR_VTT_DDR3_PGOOD
PGOOD 3
R 100F
% 7 1 10% X7R
EN POND T 402 16V
PAD
77P8582

Cc67
100nF
=—/10% X7R
402 25V
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V1_2_AUX_BMC V1_2_AUX_BMC
[} [}
FB3 FB2
6000HM@100MHE] 6000HME100MHZ

PLACE CLOSE TO FPGA PLACE CLOSE TO FPGA
105 c4 103 c158 c131 c124 c2 c125 c3 c151
100nF 100nF 100nF 100nF 22uF 100nF 100nF 100nF 100nF 22uF
= = = - 20% XS5R = = = 20% X58
1024v 4024V
J1-16
~ é 19 2y oc1E CLK N
3 1 e
19 T PCTE CLK P
19 5 PCIE_RX_N
19 79 PCIE_RX_P
19 55| BCIE_TX N
19 % p
L 45| PCIE_TX_P
21 PCIE_RST#
U4-11 45 220nF . RunBMC_Raptor
T [ ccntso bocuo 4 [
3| veenTxo_pocko HDTXPO_DOCHO [z ca2 2200F L
5| vCcHRX0 pOCHO HDTXNO_DOCHO [z 9
710 HDRXPO_DOCHO [—¢ _BMC_TX00_P 19
Ti1 HDRXNO_DOCHO |~ C_BMC_TX00 N 19
15| VCCHTX0_ HDRXPO_DOCH1 g
T13 VCCHRX0_D1CHO HDRXNO_DOCH1 _WB_
T14 VCCHRX1 DICH1 HDTXPO_DOCH1 c57 220nF Jl-12
VCCHTX1_| 1 HDTXNO_DOCH1 I 1
HDTXPO_D1CHO RMII_MDIO
. 1 = c56 220nF 3 =
PCIE_CPOE2C EFCLK_P REFCLKP_D0 HDTXNO_D1CHO RMII_CRSDV
- 2 . . RS54 0 8 -
PCIE_CPOE _REFCLK_N 5] REFCLKN_DO HDRXPO_D1CHO 753 ) RMIT_MDC
5| REFCLKP_D1 HDRXNO_D1CHO G 257 T RMIT_CLKI
REFCLKN_D1 HDRXPO_DI1CH1 = RET 7 RMIT_RXER
wio HDRXNO_D1CH1 = 30 VI RMIT_TXEN
—WT1| RESERVED_0 HDTXPO_D1CHL ] RMIT_RXDO
—] RESERVED_1 HDTXNO_DICH1 c55 220nF I R39 0 1 RMII_RXD1
R31 0 G RMII_TXDO
ECP5UM-85-CABGA381 RMII_TXD1
RunBMC_Raptor
RMII REPURPOSED AS 1.2V SERDES
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DIGITALVID Gl
DIGITALVID_GO
DIGITALVID_B6
GPIO_BMC_0

GPIO_BMC_1

DIGITALVID_G2
DIGITALVID_BS
DIGITALVID_B7
DIGITALVID_G5
DIGITALVID B4
DIGITALVID (
DIGITALVID_B3
DIGITALVID (
DIGITALVID_(
DIGITALVID_G6
DIGITALVID_B2
DIGITALVID_B1
DIGITALVID_R1
DIGITALVID_RO
DIGITALVID R
DIGITALVID_BO
DIGITALVID |
DIGITALVID_R5
DIGITALVID_]
DIGITALVID_HS
DIGITALVID_DE
I2C_BMC5_S!

DIGITALVID
DIGITALVID CLK

V3_3 AUX

Fl1
Fl12

VvcCcIol
VCCIOl 1

e el et e e e

o|alm|z|a

PT69B/PCLK

o|w|m|a|ol|s(z|s|o|a]m|=|o

T71A/PCLK’

PT69A/PCLK

ECP5UM-85-CABGA381
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V3_3_AUX
(o)
PLACE CLOSE TO FPGA
C163 C136
100nF 22uF
= 20% X5R
4024V
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V3_3 AUX

V3_3_AUX
U4-6 =|=[S
13 12C_BMC1_SCL g PL17B/LDQSN17 RORON jéli
13 I2C_BMC1_SDA A5 | PLL7A/LDQS17 § § § X1 V3 3 AUX
14 BMC_PWM4 A4 | PLI1B/ULC_GPLLOC_IN/LDS17  § G g 125MHz e}
14 BMC_TACH4 B PL11A/ULC_GPLLOT_IN/LDQ17 EER CLK BMC 125MHZ EN 1 4
14 BMC_PWMO T5| PL1lC/LDOLT ST# VDD
14 BMC_PWM1 PL11D/LDQ17 2 3 CLK_BMC_125MHZ_RR100 0 CLK BMC 125MHZ 2
13 LPC BMC_LADO_SECUI PL14A/LDQ17 GND OUT =153 =55 CLK_BMC_125MHZ
13 LPC_BMC_LAD1_SECU PL14C/LDQ17 g 100nF 100nF
13 LPC_BMC_LAD2_SECU PL14B/LDQ17 ——10% X7TR ——10% X7R
13 LPC_BMC_LAD3_SECU PL14D/LDQ17 25V 402 25V 402
13 LPC_R '_N_SECURE ) PL17C/LDQ17
13 LPC_BMC_FRAME_L_SECURE Fa ] PL17D/1DQL7
13,21 LPC_BMC_IRQ_L_SECURE T PL20A/LDQ17
15 SPT_BMC_FW_SCLK F3| PL20C/LDOLT
15 SPI_BMC_FW_MOST 75 PL20B/LDQL7
15 SPI_BMC_FW_MISO 5| PL20D/LDQ17
15 PL41B/LDOSN41
15 PL41A/GR_PCLK7_1/LDQS41
15 L PL35A/LDQ41
13 PL35C/VREF1_7/LDQ41
13 12C_BMC2_SDA PL35B/LDQ41
12 BP_COMI_TXD T1| PL35D/LDO41
12 BP_COM1_RXD 57| PL38A/LDQ4L
15 SPI_BMC_FW_WP_L 5] PL38C/LDQ4L
15 SPI_BMC_BOOT_WP_L F1| PL38B/LDO4L
14 BMC_PWM2 = PL38D/LDQ41 V3 3 AUX
13 CLK_BMC_33MHZ PL41C/GR_PCLK7_0/LDQ41 -
14 BMC_PWM3 PL41D/LDQ41
15 SPI_BMC PL44A/PCLKT7_1/LDQ41 R117 3.3K
15 SPI_BMC g PL44C/PCLKT7_0/LDQ41 13,21 LPC_BMC_IRQ
15 SPI_BMC_BOOT_MISO T PL44B/PCLKC7_1/1DQ41
15 SPI_BMC_BOOT CS_L PL44D/PCLKCT7_0/LDQ41
ECP5UM-85-CABGA381
V3_3_AUX
V3_3 AUX
el
ol PLACE CLOSE TO FPGA
v4-1 |
26 RGMII_TX CLK f\ PT65B/PCKLCO_0 :\;\ c152 €132 c187 c186 c88 €110 c117
26 RGMII_TX D3 B PT63B/PCLKCO_1 S9 100nF 100nF 100nF 100nF 100nF 100nF 22uF
26 RGMII_TX_D2 3 PT65A/PCLKT0_0 0o P — — = = = 20% X5R
26 RGMIT_TX D1 5 PT63A/PCLKTO_1 gL 4024V
26 RGMII_TX_DO o PT60B/GR_PCLKO_0
26 RGMII_TX_EN 7o ] P18
26 RGMII_RX_CLK 5o | PT60A/GR_PCLKO_1
14,26 GPIO_BMC 4 T10 | PTSER
26 RGUIT_RX_D3 D10 ] PTS6B ~7
26 RGMII_RX_D2 Co ] PTS6A
26 RGMII_RX D1 To ] PTS4A
26 RGMII_RX_DO ~e ] PT208
26 I_RX_DV b5 ] PT18B
26 RGMII_MDIO X PT20A
12 BMC_COM1_TXD 55 ] PTL82
12 BMC_COM1_RXD b | PTL5B
12 BMC_COM2_TXD cs ] P13
12 BMC_COM2_RXD To ] PTL5R
13 12C_BMC3_SCL <7] PT132
13 s 57 PTL1B
14 Te] PT9B
14 $7] PT112
14 . be ] PT9R
14 BMC_TACH3 B¢ ] PT6B
21 CLK_BMC_125MHZ £¢ | PT4B/ULC_GPLLIC_IN
26 RGMII_MDC 26 ] PTER
19 PCIE_CPOE2C_BMC_PERST_L PT4A/ULC_GPLL1T_IN
ECP5UM-85-CABGA381
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V3_3 AUX
o)

MSPI MODE (010)

649

R3

10,14 PM_BMC_RESET_IN_N

R95
4.7K
NI

R97
4.7K

R98
4.7K
NI

13,14
13,14
13,24,25,27
13,24,25,27

12C_BMC4

12C_BMC12_SDA
SPI_ECP5_F!
SPI_ECP5_FW

ECP5_INIT N
SPI_]

CPS_FW_SCLK

V3_3_AUX

U4-7

PB4ADT/I07 N

PB6A/D5/MIS02/105

PB4B/D6/106

PB6B/D4/MOSI2/104

PB9A/D3/103

PB11A/D1/MISO/I01

R109

|

=|<|<|=|sl=|=|m

I3

PB9B/D2/102
PB11B/D0/MOSI/I00

R110

3A/SN/CSN

PB15A/HOLDN/DI/BUSY/CSSPIN/CEN

3B/CSIN

5B/DOUT/CSON

R105

PB18A/WRITEN

R107 0

INITN
CCLK/MCLK/SCK

PROGRAMN
0!

D7
LED-GRN
603

CFG_0

w|=a|a|<|=|a|< 2= al=

CFG_1

R22
4.7K

CFG_2

ECP5UM-85-CABGA381

V3_3_AUX

R38
4.7K
22 ECP5_INIT N

K

SPI_ECP5_FW_MOSI

SPI_ECP5_FW_SCLK

V3_3_AUX
)

R115
4.7K

R108
3.3K

R101

R102
49.9

SPI

BMC

FW_HOLD

Cl74
100nF
10% X7R
25V 402

R L

V3_3 AUX
[e}

C173
100nF
10% X7R

25V 402
U6

V3_3_AUX

R106
3.3K
NI

R111
1K

SPI_ECP5_FW_HOLD_L

VR_1P1_BMC_PW

HOLD/SI03
vce
RESET

OK

NC1
NC2
Ne3

SPI_ECP5_FW_CS_L

cs
$0/8101
NC8

NC9
NC10
NC11

TEEEREEES

SI/SI00

WP/S102

SCLK

NC7
NC6
NC5
NC4
GND

R99
3.3K

SPI_ECP5_FW MISO R

T250L128ABABEL2

R112

SPI_ECPS5_FW_MISO

ECP5

22

Firmware ROM

R37
4.7K

V3_3_AUX
(o)

R36
4.7K

R50

4.7K

22

J1-18

ECP5_INIT_N

JTAG_RST

JTAG_TDI

TMS
TDO

va

T5

JTAG_TDO

RS |

18] ] P=1 Y EN T

JTAG_TCK

TDI

ECP5UM-85-CABGA381

R33
4.7K

=
o |2

JTAG_TMS

R35
4.7K

JTAG_RTCK

RunBMC_Raptor
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PLACE CLOSE TO FPGA

V1_1 BMC_RUX
[e)

U4-10

C134
100nF

C155
100nF

C150
100nF

C126
100nF

C156
100nF

c127
10nF

16V 402

10% XTR 5

C135
10nF
10% X7R
16V 402

C133
10nF
0% X7R
16V 402

C153
10nF
10% X7R
16V 402

4_

clz1
10nF
10% X7R
16V 402

o o=

vee_o
vee_1
vee_2
vee_3
vee_4
vee s
vee_6
vee_7
vee_8

vee_1

VCCAUX_0
VCCAUX_1
VCCAUX_2
VCCAUX_3

VCCAUXA0_0
VCCAUXA0_1
VCCAUXAL_0
VCCAUXAL_1

V2_5_AUX_BMC
Q

ro| s [ro |y

V1_1 BMC_AUX A
)

FB6
] 6000HMA100MHz

PLACE CLOSE

<|=|=|=
1

TO FPGA

<|<|<|=

So|o|m

ECP5UM-85-CABGA381

Clel
100nF

C94 €93
10nF 1nF
10% X7R 5% XTR
16V 402 402 50V

~

PLACE CLOSE

TO FPGA

C130
100nF

C109
1nF
5% XTR
402 50V
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U4-9

GND_19

GND_20

|z |=|a

GND_21

GND_22

5 GNp_23

= GND_24

GND_25

GND_26

GND_27

GND_28

GND_29

<

GND_30

GND_31

GND_32

GND_33

GND_34

GND_35

GND_36

GND_37

GND_38

GND_39

GND_40

GND_41

GND_42

GND_43

GND_44

GND_45

GND_46

GND_47

GND_48

GND_49

GND_50

GND_51

GND_52

=t [0 Y P e = ol Y F ) et = S

GND_53

GND_54

GND_55

GND_56

K
o] GND_57

~5 ] GND_58
GND_59

GND_60

GND_103

GND_61

P8

B7

F7

G7

3515

=lulo|o|=z

<|c|<|=lalelzls|elsle)slalzls

te] ] P ] ]
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V3_3_RTC_BATT

R82

1.2K V_RTC_BAT

V_RTC_BAT

V3_3_AUX

402 25V

V_RTC_D

u2
RX8900

1
!

c102

100nF

10% X7R

402 25v
R75
1.2K

V3_3_AUX

R67
1.2K

RTC_FOE

FOE GND
PN = 78P4834
R83
49.9

VDD
3

VBAT
5 /INT
=¥ sCL

SDA FOUT
1

10 PM RTC INT R L

V3_3_AUX

R65
3.3K

4 NC RTC_FOUT

9

=

ALL RIGHTS RESERVED - FOR USE WITH RCS PRODUCTS
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5 4 3 2 1
Digital Vvid t HDMI
U3
TMDS_TX2_P -
20 DIGITALVID R7 f D23_R7 TX2_P gg DS TR IMDS_TX2 P 11
20 DIGITALVID D22 TX2 N 11
20 D21 B MDS
L= u
20 D19 " 11
20 DIGITALVID_R2 D18 =] S TX
- TMDS TX0 P .
20 DIGITALVID R1 D17 g  1xop ;Z — TMDS_TX0 P 11
20 DIGITALV D16 RO X0 N TMDS_TXO N 11
20 DIGITALVID_ D15 G7 - ’ S
20 DIGITALVID_G6 p14” TCLK P 2? g;i?\ iéi; ]rl TMDS_TCLK_P 11
20 DIGITALVID_G5 D13 I TCLK N — TMDS_T! 11
20 DIGITALVID G4 D12 ] - DS REX
20 DICITALVID 63 o ES e 22 TMDS_REXT R94 5.6K
20 DIGITALVID G2 D10 E @
20 D09 & 7 HDMI
20 DIGITALVID_GO D08 GO S — CEC G T AMDT HDMI 11
20 DIGITALVID_B7 D07 B7 ERRES = TR HMDI_DDC SCL 11
20 DIGITALVID B6 D06 = poc_soa 3 - ST >> HDMI_DDC_SDA 11
20 5 =¥ Dos HPD - - HDMI_HPD 11
20 4 5g ¥ D04
20 DIGITALVID_B3 =5 D03
20 DIGITALVID B2 D02
20 ITALVID_ Bl D01
20 DIGITALVID_BO D00 BO
20 DIGITALVID HSYNC
20 VSYNC
20 DE
20 PCLK
V3_3_AUX
(o)
2 - 9 Dv_vce3 3 £B5 6000HM@100MHzZ 125ma
SCLK/MCLK a VCC33 13] D—‘
WS E 0vDD33
SDAQ 3
° 19 3 [FB10__——6000HME100MHZ
SDAL1 E PVCC33 = 1T
NC_SPDIFO Spaz z
SDA3/SDPIF 1 _ DV _OVDD3 3 [FB4  ——6000HME100MEZ
ovbD_1 574 1T
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