I
SODIMM

FPGATB16 _FPGABANKI6 FPGA1B35 CONNECTORS
DDR3_CMD[3-3] DDR3_CMD[0-3] E ) )
0DR3_ CMD[3-3] ) ML N e DDR3_CMDI[0-3] RIGHT CONN_A[15-36] bLSHL.CONN Al15:36 RIGHT CONN A[1:38] @ RIGHT CONN_A[1-35
N DDR3_DQ[0:31] - O - CONN BJ[14-39 RIGHT _CONN_B[1-39
DDR3_DQ[0-31] ¥ — \ — @ DDR3_DQ[0-63] RIGHT CONN_B{14-30] blHL e B[1:39] @ RIGHT CONN B[1-39
E § o .
DDR3_DQs_P[0-3] ¥ = o DQ; o @ DDR3_DQS_P[0-7] LEFT GONN_A[15-16] @) LEFT_CONN A[15-16] N LEFT _CONN A[131] @ LEFT_CONN_A[1-31]
DDR3_DQS N[0-3] : = = .
DDR3_DQS_N[0-3] ¥ — ¥ DR3BS FPGA BANK35 _ @ LEFT_CONN_B[1-16]
DDR3_DM[0-3] DDR3_DM[0-7]
DDR3_DM[0-3] — \ — DDR3_DM[0-7] FPGA1B34
CLKREF_Tcx0 @—CEKBEE TCXO DDR3_ADDR[0-15] DDR3_ADDRI[0-15] el AUX_DAG._S[1-3]
- RIGHT_CONN A[1-14] / o
CLKREF_ExT @—CLKREF EXT — DDR3_BA[0-2] RIGHT_CONN_A[1-14] 9t @ V&C_[1-4]
B - RIGHT CONN B[1-13 /
RIGHT_CONN_B[1-13] 9% d xAUI_RX_N[0-3]
LEFT_CONN A[1-14]
DDR3 ODT[0-1] DDR3_ODT[0-1] LEFT_CONN_A[1-14] @ \ dl XAUI_RX_P[0-3]
LEET_CONN B[1:11]
DDR3_CKE[0-1] 110 XAUIL_TX_N[0-3]
DDR3_ADDR[0-15] I} DDR3_CKE[0-1] LEFT_CONN_B[1-11] 4 \
DDR3 CS NJ0:1] XAUI_TX_P[0-3]
DDR3_BA[0-2] DDR3_CS_N[0-1] FPGA BANK34
DDR3_CMD[0-2 CONNECTORS
DDR3_CMD{0-2] Y FPGA1B13 1
2 2| 9
DT[0-1 of o g
pDR3_0DT(0-1] I DDR3_EVENT# L LEFT_CONN A[17:31] / 2l 5 =
DDR3_CKE[0-1] ) al___DDR3 12C[0-1] LEFT_CONN_A[17-31]9 B
- DDR3_I2C[0-1] 4 @&L__LEET_CONN B[12:16] / g9 5
DDR3_Cs_N[o-1] LEFT_CONN_B[12-16] 4 EEE
o DDR3 CK P[0-1] 15—t DAC SI15] EIEE
DDR3_CK_P[o-1]ID DDR3_CK_P[0-1] o oAt AUX_DAC_S[1-3] FPGA POWER MGT
DDR3 CK NJ0:1] 2 ® UC DATA[O-
DDR3_GK_N[0-1] I DDR3_GK_N[0-1] - oriin @ UC_DATA[0-7] «l XAUI_TX_P[0-3]
DDR3 DQ[32-39 - > -
DDR3_DQ[32-39] 9 — \ DDR3 SODIMM @ UC_CTRL[1-4] l XAUI_TX_N[0-3]
o DDR3_DQS _P[4-4]
DDR3_DQS_P[4-4] ¥ - \ XAUI_RX_P[0-3]
N DDR3_DQS _N[4-4]
DDR3_DQS_N[4-4] = \ XAUI_RX_N[0-3]
DDR3_DM[4-4]
S ~ N o FPGA BANK13
LAN CTRL [3-5 FPGA POWER MGT
LAN?CTRLJG-S]._I—K pGoobr1-3] MIGRO
FPGA BANKI5 FPGAIB15 SV ¢4
FPGA1B14 - % o9 N M&C [14]
s E & L Mmec[-4® —
] < O
DDR3_DQ[40-63] L T
DDR3_DQ[40-63] 4 \ POWER{ S E‘ g 5
DDR3_DQS_P[5-7, 2 o |
DDR3_DQS_P[5-7] ¥ — \ POWER2 peooopis; 8 & 9 8
N DDR3 DQS N[5-7] o
DDR3_DQS_N[5-7] 9 N |
DDR3 DMS.7) PGOODI4-5]
DDR3_DM(5-7] N
LAN CTRL [1-2
LAN_CTRL_[1-2] 9
LAN RX [1-6] FPGA1BO
LAN_RX_[1-6] " POWER2 CLOCKS
LAN TX [1-6] 2
- — G[1-4
LAN_TX_[1-6] Dy 2 FPGA_JTAG]1-4] et @ FPGA_JTAG[1-4]
=
& 44— rPGA DONE
FPGA BANK14 2| FPGA_DONE @ - CLKREF_TGXO
LAN PHY 5 ———————lICLKREF_TCX(
CLKREF_EXT
¢ ¢ B CLKREF25 —=————@CLKREF_EXT
[
- = = FPGA BANKO
<o CLOCKS
ooE
z z o ARM MIGRO All sensitive clock traces
I3 2
3
CLKREF25
V2
LAN PHY lobile Satellite Services
18221 Flower Hill Way
[Gaithersburg, MD 20879
UsA
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5 I 4 I 3 I 2 I 1

. . . D_+3.3V D_GND
ARM - FPGA communication programming-+3v A
90mA
FPGA_JTAG[I <> 145 D_GND
FPGA JTA MS} 70nF;0402
CK} 142 _USB_CONNECT]
G G DI} 7uF;0603 Layout Note:
GA JTAG4 _{TDO} Place 4.7uF cap close
FPGA DONE _{DONE c8
3 FPGA DONE [ >-FPGA DONE {DONE} Pl ool of ol alslolsofo|
uts ¥[T|olk| O|T|<| w| wik a(m(O|6|SK| W |—(>D_GND o
. : 3 AA—
MO SON - 4 MO P FDN306P 1.5K;0402 #7uF10808
. . a e %] Z match D+ & D- t. 5K
ARM - FPGA communication 8888 233 o u4d P838588 @ 90 ohm diff J1
>>>> oo >> >>>>>>
28 H1 USB 450V
UC_DATA[0-7] < e 29 P1[30)/VBUS/ADO[4] [~Gg UG Ust oM S R040519 ¢ VBUS
| PO[O)/RD1/TXD3/SDA1 P0[30}/USB_D- [~j5 U6 Uss op e AR 040215 D-
UC_CTRL[1-4] cc (ALE} PO[1]/TD1/RXD3/SCL1 PO[29]/USB_D+ [~5 51t data bus shared by ANNANSDEEEER D+
o RS PGOOD[1-5] [ e C 1 (EDGELEFT RX| A2 Eg g}gé%%///}\%%[[g FPGA and NAND flash - I(?ND
uc PG A B9 UC
c 8 :‘évp%A)c_B Power Good 3-883‘ - )v 57 PO[4)/12SRX_CLK/RD2/CAP2[0] P2[0)/PWM1[1}/TXD1 2190 g 32 2 4 C140)|4700F 0402 —S SHIELD!
Y .SB) Indicators Mustbe 2= 55E—t128 56| POI5]/12SRX_WS/TD2/CAP2[1] P2[1)/PWM1[2/RXD1 [-Bg U6 DATA. z IJL‘UL 5 SHIELD2 | []
pulled upby ARM  5G5604 (i1 8V Ao | PO[6)/12SRX_SDA/SSEL1/MAT2[0] P2[2)/PWM1[3]/CTS1/TRACEDATA[3] [E7 UG DATA @ 134 | 470nF 0402 5| SHIELD3
. . processor PGOODE 3 3V] Ca | PO[7)/12STX_CLK/SCK1/MAT2[1] P2[3]/PWM1[4)/DCD1/TRACEDATA[2] |5 UG DATA D_+3.3V 3 |—‘— SHIELD4
Monltorlng & Control ODRS EVENT# A0 POIB)/I2STX_WS/MISO1/MAT2[2] P2[4]/PWM1[5)/DSR1/TRACEDATA!] [ 515 UG DATA . 9 c6 ||470nF:0402
R10. A0 DDR3 2C1__ [SDA] 7| PO[9)/I2STX_SDA/MOSI1/MAT2[3] P2[5/PWM1[6)/DTR1/TRACEDATA[0] | E8 UG DATA ® 5 |_._
M&C_[1-4] D_+3.3V. R % DDR3 1200 scL) Ko | PO[10/TXD2/SDA2/MAT3[0] P2[6)/PCAP1[0)/RI1/TRACECLK ["Eg—/C DATA & = C1 ||470nF:0402
C 1 {EDGE/LEFT_RX} AG2 {TCK] Fio | POI11/RXD2/SCL2/MATS[1] P2[7/RD2RTS1 "E15 4G GTALT JALEL g @ |_'—
C 2 (EDGE/LEFT_TX) AGI_(TMS) Fg | POLIS/TXD1/SCKO/SCK P2IBYTD2/TXD2 ["F7UC CTRL2 {(REB < $ USB_MINI_AB_RECEPTACLE
5 (RIGHT RX AGL TDOL Fo| PO[16)/RXD1/SSELO/SSEL P2[9)/USB_CONNECT/RXD2 [5G GTRL4 (FPGAGSB E D_GND
o (R—}l T 263 M F6| PO[17/CTS1/MISOO/MISO P2[10//EINTO/NMI g -
HGHT TX) 2 G16°] PO[18/DCD1/MOSIO/MOSI P2[1JEINT1/12STX_CLK |75
Go | PO[19)/DSR1/SDA1 P2[12]/EINT2/I2STX_WS [~jg~—
DISABLE FPGA Ge| PO[20J/DTR1/SCL1 P2[13/EINT3/I2STX_SDA c
PO[21]/RI1/RD1
H10
DDR3 SODIMM presence detect CONFIGURATION E5 | PO[22)/RTS1/TD1
3 51| PO[23J/ADO[0}/I2SRX _CLK/CAP3[0] Ha
4 Dz | PO[24)/ADO[1]/12SRX WS/CAP3[1] P3[25)/MATO[O)/PWM1[2] 7
DDR3_I2C[0-1] DDR3 12C0 L 1[5 =>D_GND D3| PO[25)/ADO[2]/I2SRX _SDA/TXD3 P3[26]/STCLK/MATO[1]/PWM1[3]
SODIMM presence detect DDR3 12C1___{SDA] 2 J2_| POI26/ADO[3//AOUT/RXD3
EADER.2PIN 7| PO[27/SDAO/USB_SDA
3 DDR3 EVENT# [ >—— Place jumper on to prevent the ARM micro frpm P0[28)/SCLO/USE_SCL C7 _M&C 4 {RIGHT_TX}
require pull-up configuring the FBGA at power up| Also plach jumper P4[28)/RX_MCLK/MAT2[0/TXD3 |~E a3 RIGHT R}
when using a JTAG programming poj. D5 P4[29]/TX_MCLK/MAT2[1/RXD3
B4 P1I0JENET_TXDO ld
A4| PAVENET_TXD1 —|c ARM JTAG TRSTB
C5| PI[4VENET_TX_EN TRST [ ¢ ARM JTAG TDI
ARM Cortex-M3 uC <
FPGA DONE__{DONE} — B5 | P1IBJENET CRS DI g ARM JTAG TMS
1Gb NAND b .33V A= P1[SVENET_RXDO TMS/SWDIO [ ARVCTTAG TCR
-} be| P1[10V/ENET_RXD1 TCK/SWDCLK & ARV JTAG TGO Res
D +3.3V D_GND C P1[14)/ENET_RX_ER TDO/SWO [F3 =
A A —a6 | P1[15/ENET_REF_CLK RESET |55 TOK{0Y A% >D_+3.3V
86| P1[16/ENET_MDC RTCK [——x APt oo
o P1[17V/ENET_MDIO l—(>D_
c22 ci2 R2 H4 ! C144 [470nF;0402
| 0402 0_3av| FAUL 2| P1[18/USB_UP_LED/PWM1[1)/CAP1[0] Ho
ololols| lokl| 4700402 470nF.0402 B U ® AL Lileuis |‘<J P1[19/MCOA/USB_PPWR/CAP1[1] XTAL1 4”3 o |—<,50pF_0402 CLKREF25
us I[3E0] SR LED e —F&| P1[20/MCIO/PWMT[2)/SCKO XTAL2 !
i frocars rane g o ey — g PlamuCIsORTEyssclo o |22 2 0 e :
A2 QOF-Fs Nz K B el K! ! 1 11, 1 d:
NG 8855 8883 D_GND 10K;0402;1% < uc CTAR 33 R/ﬁ(@ K 1 Pi{23/MCI1/PWMIa)MISOO Aroxs e oscillater (also drives
%A70 NC3~ 00 S | cs  nanD REB = AND CEB2 Ga | P1[24/MCI2/PWM1[5/MOSI0
o= TH - RB# D4 UC CTRL2 __[REB] D1 AND _WPB K6 | P1[25/MCOA1/MAT1[1] D4
*—gg| NC5 RE# 86— NAND CEB RED LED AND CLE k7| P1[26)/MCOB1/PWM1[6/CAPO[0] NC1 [FE4—>
*B70| NC6 CE# [B5TNAND CLE Vi AND CEE J7 P1[27)/CLKOUT/USB_OVRCR/CAPO[1] NC2 =X
*pg| NC7 CLE 64U CTALT  TALE V4 G671 P1[28/MCOA2/PCAP[0)/MATO[0]
%571 NC8 ALE [-83—NAND WPB e £4-| P1[29YMCOB2/PCAP1[1/MATO[1]
*—pg| NC9 WP# 67U GTRLS — WEB] P1[31]/SCK1/ADO[5]
X—gz | NC10 WE#
ZEa4 | NCI1 H4__UC DATA D_GND B
7 g5 | NC12 V00 [7j4—UC DATA - LPC1768FET100
»—£g{ NC13 1101 kg UG DATA
*—g7 NC14 1/02 [5G DATA
X—Eg| NC15 ; 1/03 e
E8 x8 bit K6 UC DATA4
*—F3 NC16 1/04 -
F3 NAND Flash J7 ___UC DATA
X NC17  yemory 1105 k7 UG DATA
%—F5 NC18 1/06 |38 UG DATA
X*—Fa| NC19  ¢3p6a 1107 =
7 Fe | NC20 M10
*—&5 Nc21 NC40 [1g <
G3 M9 : hz
%G5| NC22 NG9 5 Card Edge for ARM JTAG debugging
Ge | NC23 NC38 [y ¢ D_+3.3V D_GND i i i
G6 - - lobile Satellite Services A
%—&5 NC24 NC37 [T15% ¢
G7 L10 J10 18221A Flower Hill Way
*—Ga | NC25 NC36 [[g < 1 2 Gaithersburg, MD 20879
“h3 | mggg mggg e 5C 1 EDGE RX] 3 ; CARD i 4 W&C (EDGE_TX} USA
“H5 R R83 0K:0402;1% JTAG7 __ (DE B} 5 UC_RESET{RSTB} R53 R-OPEN;0402 ARM JTAG TRSTB
X—me| NC28 NC33 X D_GND 5 6 = G ¥ - m
JHe| NG2s Ness b5 = H > EDGE H ARM JTAG TDO J_a 1 10K;0402:19 GND [Title
H7 J3 UC CTRL4 _{FPGA'CSBP 0 __ARM JTAG RICK R50 ¥ ; - _
s NC30 NC3t = D 433V R84 0K:0402;1% ARM JTAG TRSTB 11 ?1 CONNECTOR 12 2 _ARM JTAG TG Rag 10K 0402:1% D_és’\i%v COM-1800 / ARM MICRO
S34ML01G200BHI000 D 433V < R85 Y (§K.0402:1% ARM JTAG T0I i B 13 [F4ARM JTAG TS R4 10K;0402:19 3.3V ize | Document Number rev
- - [}
MEC1-108-01-5-D-RA1-SL RS2 10K04021% 1y 53y Y14002
: : : T Date: __Thursday, July 24,2014 Bheet 2 of 16
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(19.2MHz) VC-TCXO

2.5ppm over -30/+75C, lppm/year aging D_+3.3V

3.2x2.5mm footprint
Calibrate at manufacturing

R59  TC33X-2-103E

Design notel: use 1.8V drivers to minimize noise

Design note2

Design note3: NC75204

lace 33R at source to dampen waveform/reduce overshoot/clock harmonics
is 5.5V tolerant

oma D_+1.8V D_+1.8V D_+1.8V
D_+3.3V- _GND Rss D_GND
100R;0402;1%
ut2 ci21
4 R55 470nF;0402
VCTR VDD 10K;0402;1% g "
ci28 1 - D_GND
125 470nF;0402 ——nNc B2 R4S
470nF;0402 D_GND >0 33R;0402;1%
anD2 ouT 2 c1231| 470nF;0402 2 D > CLKREF_TCXO
Need amplification because To FPGA (1.8V bank)
- amplitude is 800mVpp typ R46 NC7SZ04P5X
D_aND VC-TCXO 19.2MHz 12.1K0402:1
_GND
EXTERNAL FREQUENCY REFERENCE (INPUT) oy bsv ey
10 MHz or 1PPS D-GND
ci17
R56 470nF;0402
10K;0402;1% yir O
J6 1 oo D_GND
umce < NG G52 R47
A >0 33R;0402;1%
c1zg| 470nF;0402 >c > CLKREF_EXT
G, To FPGA (1.8V bank)
Ultra-minature coaxial connector on R57 NC7SZ04P5X
PCB. Connected to IP67 SMA on 12.1K;0402;1 AZ
D_GND front-panel through cabling.
Mobile Satellite Services
18221A Flower Hill Way
Gaithersburg, MD 20879
USA
D_GND [Title
COM-1800 CLOCKS
ize Document Number ev
® | Y14002 °
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I 1
2

I 3 I

| 4

5

I/0s (LVCMOS or LVDS) . .
3 Lo Left Side Connector Right Side Connector
reomATen Js PCB BOTTOM SIDE
T_CONN_B[1-16] < e PCB BOTTOM SIDE PCB TOP SIDE
LEFT_ - PCB TOP SIDE J4 AIGHT CONN A1 (RA 50 " RIGHT CONN Bi _{RBIN}
3] e LEFT _CONN B1 LBIN, R = B1 GHT CONN B2 {RB1P}
RIGHT_CONN_A[1-38] LEFT_CONN At -: 5 Al B1 ?1) FT_CONN B2 LB1P _;:gt gg 2 _: P 212 B2 23 T CONN 55 :ggg%
L CONN_A: L B2 LEF 3 B2N R = B3 RIGHT CONN B4
PIGHTGON.B11:29] <= LEFT GONN A A A5 B3 |- 25— EF oM o .B2Pt LICHT CONN AL [RAZRL 53 15, A4 ~D_GND
L CONN_A4 LA2P A4 B4 54— ~D_GND RIGHT CONN_A ;2 N85 A5 ARG CONN B RB3N]
LEFT_CONN_A! A 21 As B5 55 FT_CONN B6 (L RIGHT CONN A6 (AASFL 22 { &6 A8 GHT_CONN B7_[RB3P|
LEFT_CONN A L = A6 B6 LEFT CONN B7 __{LB3P R R B7 GHT GONN B8 __{RBAN}
I/0s (XAUT) LEFT CONN A A A7 B7 |- EFGoN o8 RIGHT CONN A8 {RARY 57 | og A8 GHT CONN B9 _(RBAP}
LEFT_CONN A A 8 18 B8 [ 58 LEFT GONN B9 {LB4P RIGHT CONN_A! :: 2 B9 A9 GHT_COl RBSN).
L CONN_A: LA! 9 Ao B9 59 TEFT GO B RIGHT CONN A ;A o B10 A10 GHT GO RB5P}
XAULTX_P[0-3] [ LEFT_CONN_A A 01 at0 B10 o LB5P RIGHT CONN A1 (R et & At ST GO RB6N]
_TX_ LEFT_CONN A LA A1 o B e TErT o0 RIGHT CONN AT2 {RAGP {812 O A2 GHT CO RB6P)
XAULTXN[O-3] [ LEFT_CONN A LAGP A12 O 12 TEFT GO RIGHT COMNAIS IRATN) 621,05 E A13 SHTCo 4 (RBIN
C LEFT CONN A A13 B B35 co y BIGHT CONN ATZ_[RATP)_ 63| 13 ©) A4 e RB7P]
P — LEFT CONN A14 A4 O Bialgr—errco RIGHT CONN A5 {RA! B15 A15 GHT CO RBSN}
XAUI_RX_P[0-3] TEFT CONN A 5 ate B15 [ee—TerT oo CIGE_ CONLA'S RS 65| o) A16 GHT CO RB8P}
< LEFT CONN A & ate B16 e RIGHT CONN_AT7_{RA 61 617 A17 e 5 (RBON)
XAULRX_N[-3] LEFT_CONN A A17 B17 [ g7 RIGHT CONN A8 _{RASPL_67 15,5 O A18 IGHT_CONN B19 _(RB9P}
LEFT CONN A8 8 1 ais 9 st BIGHT CONN ATs_[BAIONI 881 0 O A19 — _D_GND
LEFT _CONN A19 S 1 ato O siole— pGND  RIGHTCONCAZ) fraigel 651550 A20 T O T ETT
LEFT CONN A20 0 1 A2 B20 =5 RIGHT CONN A2 {RA N 70 g e ST CONN Bos ‘_RBWUP
LEFT CONN A21 T a21 B ey 71 RIGHT CONN A22_{RA Boo g e oo ‘—RBHN
LEFT_CONN_A22 22 |5 g B22 |5 RIGHT CONN /25 {RAT2N) 72| g5 3 A23 O
LEFT CONN _A23 23 123 B23 [73 RIGHT CONN A24 {R e 8 24 GHT CONN G55 {RB12N
o leetnel oo a2 % B24 74 RIGHT CONN A25 {RAISNL 74 | pog A25 GHT _CONN B26_{RB12P
i i LEFT CONN A25 B25 RIGHT CO R 5 | o6 A26
Monitoring & Control e nlre |, alm DIGHTCON AT RAIN 761 525 B A%
L| CONN_A27 27 Bo7 RIGHT CO 28 (R B28 A28
HeeL LEFT _CONN A28 2 A = z RIGHT CONN_A29 [RA 1% A A%9
C 1 (EDGE/LEFT RX} LEFT CONN A29 29 | 28 a L] RIGHT CONN A30 (RA 79| B29 v
C 2 (EDGE/LEFT_TX} LEFT_CONN_A30 30 B30 [55 ~D_GND  RIGHT CONN A31 (RA 80 | 534 A31
e LEFT CONN A31 TN v B31 |57 - BIGHT CONN A3z_{RAteP) 81| B%) £ A32
£ 4 [(MIGHT TX FT_CO {LB5N} LEFT CONN_A32 32 1 5 B B32 [ g3 e ground vias near RIGHT CONN A33 {RA 82 1 235 7 A33
LEFT CO (LB9P} LEFT CONN _A33 38 A3 V) B335 the commeciore’ oround pine BIGHT CONN As1 _[RAITEL 83 | o) A%
TEF LEFT_CONN A34 R = 35
LEF 88 LEFT_CONN_A35 35 ’,:2‘5‘ Z ggg - RIGHT CONN A36 {RA18P} 85 336 E A36
share pins A32-38 and B10-B16 — : CONN A3 36 A3 2 B3 85 FIGHT CONN A% e % B3 H A3
(for compatibility with COM-30xx, Li ; 80 : ) a7 37 A% o Bse g? [ oo A 5 B37 > A
o el LEFT CO LEFT_CONN A38 38 1| ass | B3 [gs 1o @ A%
i oo ase o B39 I"g9 100nF;0402] | _C250 XAUI_RX_P3 5o B4 O A40
—ar| a0 om0 oS BN e %0 | gar A4t
AU P 7 | |100nF:0402 :12 A4 B41 g1 D_GND o Ba2 Ad2
AU 0 100nF:0402 23| A42 B42 [—g7 00nF:0402 | |_C258 > YAl R 93] B43 A43
AU P 100nF 0402 24| A43 B43 1753 1oonF0402] [ C261 AUL R N 94| B44 A4¢51
AU 04 1100070402 75| Ad4 B44 "o 100nF0402] [ C265 AUIR 95| B45 A4
AULDCP 100nE D402 Ads B45 o5 00nF:0402| [ G269 AU R % 1 as Ads
AU 09 1100nF;0402 45 6 B46 F.0402]|[ C273 AUl RX P B47 A47
A P 12 [100nF 0402 47| A4 Ba7 |28 SonEi0d02)t £2 AU R o7 | B4 e
= A47 97 nF; U
AU 18 [100nF:0402 48 |8 B48 —C%LML ET TX M&C 4 RIGHT TX B49 49
X149 98 &
M&C 1 | {LEFT RX} A49 B4g [——=——
I GWE49DHRN-T941
GWE49DHRN-T941
Auxiliary DAC
FR10
GAIN DAC +33V. 1 GND
D_+3-3V<—®7_| 7uF;0603 -
BLM18KG121TN1 _| ci7a
Layout Note: ’
DiCO\slhou?d be placed near left connector 470nF;0402 RK + AZ
lobile Satellite S_ervices
1-3 18221A Flower Hill Way
rupRe-stl 2 R73 (Gaithersburg, MD 20879
6 LEFT_CONN B13 o
vouT
SYNC . 0R;0402;1% [Title
12 Bit D/A Gain DAC adjacent to Bl3 on the COM-1800 / CONNECTORS
AD5621BKSZ  bottom of the Left Connector
ize Document Number
5 | Y14002
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DDR3_VTT DDR3_VREF

Layout
equal-length bran:

WO
Ohm and

D_+15V D_GND SpF differential termination at the . Ref:
Micron TN4720 App
[selhcd ©|
[=}[=] [ (seliod fead = (Yol [Tl S [aVh I [+ o (o] 00| 0|
22 ST PRB3CIZLReRABRRIRRRY ——————————_">DDR3_DQ[063] 3
DDR3 CK PO 101 EE BE  2222338333380000008050 5 D
3 DDR3_CK_P[0-1] [ DDRT GK MO 03] CKo S 5 Fy >>555>55>5>>>>>>>>DQ0 [~ 5
4,7K0402;1% DDR3 CKEO 73 | CKo# >> DQ1 (5 B
3 DDR3_CK_N[0-1] [ w— D_GND DDE3 CK P1 02 | CKEO DQ2 [47 D
DDR3 CK_Ni 104 | CK1 Data Byte DQ3 77 D
3 DDR3_CKE[0-1] [ e 545519 74| CKi# DQ4
D_GND<— RIR A4ZKD402:1% DDR3 CKEI oxL boe ?6 g
_ DQ6
3 DDR3_CS_N[0-1] [ e bpns oS 1o 4156 a7 |2 D
2 St 21
3 DDR3_CMD[0-3] [ wmmmmmme S —laAsh 12 Ras D08 |55 . c167
D2 _{(WE#) 3 %3 Command DD?g 33 D cizg
3 DDR3_BA0-2] [ 240 % 1840 oo |22 2
— Al 08 Data Byte Q11 55 D c18
A2 79 | BAI bat2 1754 D %
BA2 DQ13 [55 5 ci7
DDR3 D 11 DQ14 [35 D
SLEN] 5| DMO DQ15 cied
DDR3 D 46 gm; bais |22 D
DDR3 D 63 41 ) 22
3 DDR3_DM[O-7} [ DDR3_DM4 36| OM3  paca wask DQ17 |51 D 4
DDR3 D 53 | DM4 bQt8 53 D c21g
DDR3 DI 70 | DMS5 Data Byte DQ19 740 )
DDR3 D 87 | DM6 DQ20 55 D c211
DM7 DQ21 [54 ]
gQgg 52 D Cc20
DDR3 ADDR L Q
DDR3 ADDR 97 57 D 2
DDR3 ADDR 96 | Al DQ24 I75g D
DDR3_ADDR 95 | A2 address Data Byte DQ25 767 D | 1
DDR3 ADDR4 92 ’/:‘3‘ gQgg 69 D
DDR3_ADDR o1 Q27 5 D L cisi
DDR3_ADDR 90 //:5 BQSS 58 ) _|
DDR3 ADDR 86 | A6 Q29 |"6g D c20
DDR3_ADDR 89 | A7 DQ30 70 )
3 DDR3_ADDR[0-15] [ e DDR3_ADDR g5 A8 DQ3t G20
DDR3 ADDR o7 | A9 - 29 D
DORS ADDR 54| AMOAP DQ32 |57 ] 01
DDR3_ADDR 83 | A1 __ DQ33 47 D
DDR3_ADDR Ti97| A12/BC DQ34 |43 5 "
DDR3_ADDR14 80 | A1IINC Data Byte DQs5 430 D
DDR3 ADDR 78 | A14/NC DQ36 735 D c21
A15/NC DQ37 |16 ]
DQs8 745 D c22
DDR3 DQS P, 12 DQ39
DDR3_DQS 10 gQgg bado 1147 DDR3_DQA v
DDR3 DQS P 29 | DQso# Q 29 D DQA D_GND
DDR3 DQS 27 | bast DQ41 57 ) DQ4
Differential Data DDR3_DQS P 47 | Dast# DQ42 59 DDR3_DQA
strobe (DQS) traces DDR3 DQS 25 | DQs2 Data Byte DQ43 46 D DQ4
routed close and inline DDR3 DQS P 64 gggg” 382‘5‘ 48 D DQ4
with corresponding data DDR3 DQS 62 58 DDR3 DQA C292| | _10nF;0402
byte (DQ) signals. DDR3 DQS P 37 | DAS3#  paca strobe DQ46 760 D DQ4 D_GND<t >DDR3_VREF
DDR3 DQS N4 35 ggg:ﬁ DQ47 place near pinl
i DDR3 DQS P, 54 | 163 DDR3 DQ48
DDR3_DQS_P[0-7] <= DDR3 DQS 52| DAs5 DQ48 65 DDR3 DQ49 C137)|_10nF:0402
5 DQS5# DQ49 D_GND DR3_VTT
DDR3_DQS_N[0-7] < S DDR3 DQS P, 71 75 DDR3 DQ50
Sl DDR3 DQS 69 | DQS6 DQs0 477 DDR3 DQ51 place near pin203
DDR3 DQS P 88 | DAs6# DQ51 764 DDR3_DQ52
DDR3 DQS N7 86 | DQS7 Data Byte DQs2 66 DDR3_DQ53 Sen 30mils trace between caps and pin.
DQS7# DQ53 [474 D DQ54 h gnd. other trace > 15mils away.
199 DQ54 7 DDR3_DQ55
DDR3 12G[0-1 D_+33V < DDR3 2C0___{SCL} 202 | YDDSPD Dass
8 120p-1] <= DDR3 1261 {SDAl 200 | SCL | 181 DDR3 DQS56
SODIMM presence detect D GND 197 | SDA serial presence-Detect DQs6 g3 D DQ57
X 201 SA0 DQs7 g7 D DQ58
D_GND<+——201] gy DQ58 |
193 DDR3 DQ59
DDR3 ODTO 116 Data Byte DQs59 480 D DQ60
DDR3_ODT1 120 | OPTO o0 bDie Termination DQ60 [gp D DQ61
ODT{ DQ61 g5 D DQ62
DQ62 [
DDR3 CMD3 (RESET#} 30 | .o Do [res DDR3 DQ63
77 —
) »— NC77 NF/EVENT |28 Az
£ 2 Ret 122 DDR3_EVENT# 1 \obile Satelite Services
§ %55 | NC122 NOOYTRNATVO— DO ANDNNOD T DO W © event 18221A Flower Hill Way
< H*—=- NC125 BoBBENINOOODIITD0NO0CO0OEEEEL00DD S N .
2 DDDDDDDDNNDDNDDDNDNNDDDNDDNDDNDDNDD NN (temperature Gaithersburg, MD 20879
= DDDDDNDDDNDNDDNDNDDNDDNDNDDDNDDDNDNDDNDNDNDN NN too high) USA
S SS535535535555355353>>>>>>>>5 5> requires 3.3V
SODIMM 204P DDR3 SOCKET 0 o | lol | o pullup [Title
o o Bfofofof & COM-1800 / DDR3 SODIMM
B ize Document Number ev
B
D_GND Y14002 0
- [Date.__Thursday, July 24,2014 Eheet 5 of 16
1

o—
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FPGA DEDICATED CONFIG, 3.3V I/O bR

C78

100uF;4V:T;0805
As per ugds3 D_GND
D_+3.3V XADC used for temperature and
UTA supply voltages measurements
us D_+1.8V
. . . CFGBVS_0 A
ARM - FPGA communication programming o240
FPGA_JTAG1 <[ Eg VCCO 0.1 100nF;0402
A JTAGT (TMS} Veeo_0. 2 XN o '—“’—
G i 11 |
T g gogmnnis o gausy— Uit oo e
A _JTAG4 ({TDO] 9 D_GND U9 | M1_0 GNDADC 0 [N{g T
= = M2_0 DXP_0 [Tg
VREFN_0 [17g
0402- VREFP_0
FPGA_DONE FPGA DONE__{DONE D_+3.3V<B24 | 4 RK;0402:19 M2 pRoGRAM B 0 VP 0 '1; FRo
»t12 colk_o VN 0 [-E15
VCCBATT 0 [— 0 BLM18KG331SN1
b +3.3V<tB79 A AKQREN0402
TP1 1FPGA DONE {pong} P—+33V= K ] G11 R41
TP_SMALL Utz | DONE 0 R38
_ D_+33V. INIT_B_0
6 4. 7K V405,1% “FPGA °
Bank g
ank 0 g D_GND
o
J7 2 Sontingency
FPGA JTAGT _{TMS} T v
T1"_"§ FPGA JTAG2 (TCK] v R;"E*S D_GND
D0 ] FPGA JTAG4 _{TDO} U 156 0
oo FPGA JTAGS [TCK] [ FPGA JTAGS (TDI} Ri3 | 104
GND E >D_GND
vee D +3.3V XC7A100T-1FGG484C
ITAG CONN 6-PIN 100MIL R25 J5  optional AES decryptor battery

10K;0402;1% DNP  (remove OR resistor and supply
VCCBAT through header)

D_+33V

AZ

Mobile Satellite Services
18221A Flower Hill Way
Gaithersburg, MD 20879

USA
[Title
COM-1800 / FPGA BANKO
ize Document Number ev
: | K

Y14002
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FPGA BANK 13, 3.3 I/O
D_+3.3V
FR11
BLM18KG121TN1
VCCo 13
|| Ci86
470nF 0402 u7B
c212
470nF;0402 VCCO 13 Y
Cc214 Wis | VCCO_13_1
~| [ 470nF 0402 Vie | VCCO_13 2
c207 AB74 | VCCO_13.3
~| [ 470nF 0402 AAT7 xggg,lg,g
C204 13!
470nF 70402 FPGA
C193 DAC S1_(SDIN} Y17
47uF ;0603 I/0s (LVCMOS33) DAC Sz faoLkT Y16 10.0.13
' e {SCLEL o_ip_to 13 Bank 13
c194 DAC 53 (SYNC/AAT6 |
47uF;0603 752 ABTe | 10_LIN_T0_13
Gros LEFT_CONN_A[17-31] < Az 1o 10 L2P T0 13
47uF;0603 RS0 AAT3 | 10_L2N_T0_13
U LEFT_CONN_B[12-16] =< N ABT5 | 10_L3P_T0_DQS_13
c38 IXE AA15 | IO_L3N_T0_DQS_13
AT ABTS | 10_L4P_T0_13
100UF;4V;T;0805 Aoh Yiz| IO_L4N_TO_13
T 53 AAT4 | IO_L5P_T0_13
10_L5N_T0_13
A 483 - - 4 - 10
cre p-ene Auxiliary DAC 31 Wit 1o ter o 13
A30 871 |0_L6N_TO_VREF_13
10_L7P_T1_13
A A e
AUX_DAC_S[1-3] <_ = = Af‘g I0_L7N_T1_13
AB10 ] 10_L8P_T1 13
AATO | IO_LBN_T1_13
AATT| 10_L9P_T1_DQS_13
. . UC DATA V1o | IO_LON_Ti_DQS_13
ARM - FPGA communication UG DATA Wro | I9L10P Ti_13
06 32 2 ¥ I0_L11P_T1_SRCC_13
UG_DATA[0-7] < e UG DATA Wit 10_L1IN_T1_SRCC_13
UG DATA Wiz | 10_L12P_T1_MRCC_13
UC_CTRLI1-4] C CTALT (ALE) UG DATA V15| |0_L12N_T1_MRCC_13
UG GTRL, ) g 10_L13P_T2_MRCC_13
R Lohlh U141 10 L13N T2 MRCC_13
UC CTRL3 (WEB} uc C ALE) U5 | 1O LTSN T2 | -
R 21 10_L14P_T2_SRCC_13
UC CTRL4 {FPGA CSBJ UC C REB] V15
10_L14N_T2_SRCC_13
22 Wwep & 10-L1sP T2 DaS 13
8-bit data bus shared by UC C FPGACSB] _ T15 _| _T2 DQS
FPGA and NAND flash L A26 w15 | /O_L15N_T2 DQS_13
X Aot Wig | |0_L16P_T2713
A58 Ti6 | 1O_L16N_T2 13
X yvi Uig| 10 L17P_T2_13
= 10_L17N_T2_13
XC7A100T-1FGG484C
AZ
Mobile Satellite Services
18221A Flower Hill Way
Gaithersburg, MD 20879
USA
[Title
COM-1800 / FPGA BANK13
ize Document Number ev
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FPGA BANK 14, 1.5V I/O

o
L
o
<

LITTTTrIT™

C210
470nF;0402
C218
470nF;0402
C222

470nF;0402
C226
470nF;0402
C248
470nF;0402
C184
4.7uF;0603

4.7uF;0603
C201

4.7uF ;0603 |
c37

( |

100uF;4V;T;0805|

As per ug483 D_GND

DDR3 SODIMM

DDR3_DQ[40-63]<__ e
DDR3_DQS_P[5-7] <__Sw=
DDR3_DQS_N[5-7] < Sw==

DDR3_DM[5-7] < ==

Ethernet LAN PHY

LAN_TX_[16] < fmm
LAN_RX_[1-6] < e
LAN_CTRL_[1-2] < e

D15V wre
Y291 veco 14 1
T35 VCCO_14_2
Rie| VCCO_14_3
PTg| VCCO 14 4
V4| veco 145
VGCO 14 6
LAN TX EN} P20
100 14
LA IX 2 oL F22 1 10-L7P To_D00_MOSI_14 FPGA
Pull-up during LAN TX D2} P21 :8{;?%,33;,?‘&14 Bank 14
040219 _L2P_T0 D02
configurationt D_GND R32 AK;Q402;1% LAN TX D3} 3512 oan o Dot
LAN RX_1 AX CLKR30 T00R040Z. 55| 10_L3P_T0_DQS_PUDC_B_14
AN RX RX_DV} R34 T00R.0402- F57| 10_L3N_T0_DQS_EMCCLK 14
R T |
LAN RX 4 RXD1] R38 100R;0402: P _L4N_T0_DO5_
AN RX X2l R37 T00R.0402- Rig| 10 L5P_T0 D06 14
LAN RX RXD3] R35 100R.0a02. To| 10_LBN_T0_D07_14
= EalgEa s
ABLEmEeTy Wl io-t7p T1 D09 14
DDR3 DG4T AAs0| IO_L7N_T1 D10_14
DDR3 DQ4Z AAsi| 10 L8P T1 D11_14
DDR3 DGS 5 Vo 10_L8N_T1 D12 14
DDR3 DQS N5 vaz| I0_L9P_T1_DQS_14
DDR3 DO4 ABo7| IO_LON_T1 DQS D13 14
DDR3 DG4 A5 | I0_L10P_T1 D14 14
DDR3 DAY Uso | IO_L1ON_T1_D15 14
DDR3_VREF DbR3 DG4 Va0 I0_L11P_T1_SRCC 14
— Wio | 1oL 12p 1 MGG 14
49  L12P_T1 ] -
LAN CTRL 1(0LK125 NDOI R20 n A NIOOR0I0E:1% weo | 101128 TIMRCC 14
DDR3 DA4Y V7o I0_L13P_T2_MRCC_14
c27ay DDR3 DAS0 Vig] I0_L13N_T2 MRCC_14
3 DDR3 DQ51 v 10_L14P_T2_SRCC_14
s DDR3 DQS F6 AAfg| I0_L14N_T2 SRCC_14
s DDA DAS 16 AB20| 10_L15P_T2 DQS_RDWR B_14
= DDR3 D6 Vi7| 10_L15N_T2_DQS_DOUT CSO_B_14
DDR3 DASE Wiy 10_L16P T2 CSI B 14
D_GND DORs DGss AATe | IO_L16N_T2 A15 D31_14
- DORs DG4 ABis | I0_L17P T2 A14 D30 _14
s T 1O 1P T2 Al> Db 14
520217  L18P_T2 A12 D28
LAN GTRL 2 INT )RS3 A~ ~IOORO402.1% re | 10 187 T2 At2 D2s 14
Ri4| 10_L19P T3 A10 D26 14
DDR3 DA5E R7s| IO_L19N_T3 A09_D25 VREF_14
DOR3 DAY 10_L20P_T3_A08 D24 14
DDR3 DQS B7 = 10_L20N_T3_A07_D23_14
DDA DAS N7 2 10_L21P_T3 DQS_14
DDR3 DASE 75 I0_L21N_T3 DQS_A06_D22_14
DbRs DGSS Rig| 10 L22P T3 A05 D21 14
DDR3 DABO 10_L22N_T3_A04_D20_14
DDR3 DAGT - 10 L23P_ T3 A03 D19 14
DDR3 DAET 10_L23N_T3_A02 D18_14
DDR3 DAB3 77| 10_L24P_T3_A01 D17 14
LAN TX 1 {GTX_CLK} R39 A ~_~100R:04021% 5 |9-L24N T3 A0 D16 14

XC7A100T-1FGG484C

AZ

Mobile Satellite Services
18221A Flower Hill Way
Gaithersburg, MD 20879

USA
[Title
COM-1800 /FPGA BANK14
ize Document Number ev
s | Y14002 r '
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FPGA BANK 15, 1.5V I/O

DDR3 SODIMM

DDR3_DQ[32-39<__>w=m
DDR3_ADDRI0-15] <____fm DDR3_VREF

DDR3_BA[0-2] < ==

c233

o 470nF;0402

L[| C95 |
470nF ;0402
c242

o 470nF ;0402
coss_
c236

L || c236 |
470nF;0402
c93
4.7uF;0603

— 4 3
47UF;0603
4.7uF;0603

100uF;4V;T;0805
As per ug483 D_GND

D_

LAN

RESET N}
P

+A.5v u7D

\,_.
<
9]
Q
o
&

O|T| | X2
BHEIE

<

9]

Q

o

&

>

10015 FPGA

10_L1P_TO_ADOP_15

10_L2P_T0_ADOSP_15 Bank 15

6

= I0_LIN_TO_ADON_15
E 10_L2P_T0_ADO8N_15
4

10_L3P_T0_DQS_AD1P_15

I0_L3N_T0_DQS_AD1N_15

10_L4P_TO_15

5v] s ] 5] v v s ] o] s ] e

10_L5P_T0_ADO9P_15

g 10_L4N_TO_15

o|olo|ololo|o|o(o|o|o|o
===l (s](S]Slis]is]is] (] s]

o[o[o|o(5[o|o]

H 10_L5N_TO_ADO9N_15

10_L6P_TO_15

DDR3_CMD[0-2] < jmm
DDR3_CKE[0-1] < jmm
DDR3_ODT[0-1] < fmm
DDR3_CS_N[0-1]<___ jme
DDR3_DQS_P[4-4] < Swmm
DDR3_DQS_N[4-4] < Swmm
DDR3_DM[4-4] < jm=
DDR3_CK_P[0-1]<___fmm
DDR3_CK_N[0-1]<___jmem

Ig (e}
o fir—
O 10nF;0402

Ethernet LAN PHY
LAN_CTRL_[3-5] < e

J2o | |0_L6N_TO_VREF 15

t55 | I0_L7P_T1_AD2P 15

H20 | |O_L7N_T1_AD2N_15

G20 | |O_L8P_T1_AD10P_15

51 | |O_L8N_T1_AD10N_15

K33 | I0_L9P_T1_DQS_AD3P_15

23> >(2 (2> 1> (222232210000 |w

olo[o|o|o(o[o|o!

21 | |O_LON_T1_DQS_AD3N_15

57| |0_L10P_T1_AD10P_15

J20 | |O_L1ON_T1_AD1IN_15

J21 | |O_L11P_T1_SRCC_15

o|olo|o|o|o|o|o(olo|o!

I0_L11N_T1_SRCC_15

D
D
D
D
D
D
D
D
D
D
D

3

=]
=]
By

=]

CMDO__ {RAS#}
DR3 _ADDR15

10_L12P_T1_MRCC_15

LAN CTRL 4 {MDC}

10_L13P_T2_MRCC_15

J
H
K 10_L12N_T1_MRCC_15
K

I0_L13N_T2_MRCC_15
50 | 10_L14P_T2_SRCC_15

DDR3 CMD1 __{cAs# N2 | |O_L14N_T2 SRCC_15
22

" DDR3 CMD2__{WE#) ™ I0_L15P_T2 DQS_15

10_L15N_T2_DQS_ADV_B_15
o e N e 10 LieP T2 A28 15
SOEEREIE) I0_L1BN_T2_A27_15
SBRsCKeT 10_L17P_T2_A26_15
bR ODTS 20 10_L17N T2 A25_15
SBR 05T \iag | 10_L18P_T2_A24_15
LR W3] 10_L18N_T2 A23 15
K74 10_L19P_T3 A22 15
- I0_L19N_T3_A21_VREF_15
SbasBass 3 10-L20p T3 A20 15
BoRsDas P K77 10_L20N_T3_A19_15
DDR3 DQS N4 71 10°121P T3 DOS 15
SBRs DO 14| 10 L21N_T3 DQS_A18_15
SoRsDase 10_122P_T3_A17_15
Do Doss [fa| 10_L22N T3 A16_15
SoRsDas 10_123P_T3_FOE_B_15
Do Doss 10_L23N_T3_FWE_B_15
SoRsDass 10_124P T3 RST 15
LAN CTRL 5 (MDIO) R20 A ~_~100R0402;1% 10_L24N_T3_RS0_15

10_25_15

XC7A100T-1FGG484C

AZ
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18221A Flower Hill Way
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FPGA BANK 16, 1.5V I/O
D_+1.5V
A
€260
470nF ;0402
c262
F——5r 77771
470nF;0402 o w15V
! 27§ _+1.
470nF;0402 A u7E
c275
o 470nF;0402 F22
263 _ E15 VCCO_16_1
470070402 5is | VCCO 16 2
c278 Ca1] VCCO_16.3
4.7uF;0603 211 \yGco 16 4
c277 A17] VCCO_16 5
4.7uF;0603 VeoO 168
c279 _16_¢
1 4.7uF;0603 F15
282 CLKREF_TCXO [_> ORI 2100 16 FPGA
— ( [ 19.2 MHz VC-TCXO for higher DDR3 _DQ! F14 :8{15{"%{2
100UF4V:T 0805 frequency stability DOR3 Do 2 10 L2P T0_16 Bank 16
DbRs DAS FU 10_L2N_T0_16
As per ug483 D_GND bR Das o 15| 10_L3P_T0_DQS_16
DoRs DO 10_L3N_T0_DQS_16
DbR3 DG4 710 L4P T0 16
3510 ] iotarote
gg; gg 514 10_L5N_T0_16
D15 | 10_L6P_T0_16
= B15 N_TO_VREF_16
DDR3 SODIMM DDA D : I0_L6N_To_VREF_
C—ZLQ"“ poRs o I0_L7N_T1_16
=3 bR DAT0 Bi3| 10_L8P_T1 16
'y
DDR3_DQ[0-31] < e 5 DDR3 DQS Pi A5 | O T has. 16
gg; 3851 NI /,: I0_L9N_T1_DQS_16
DDR3_DQS_P[0-3] <= b_GND DbRs 5Q ATa| 10 L10P Ti 16
— gg v E g7 10_L11P_T1_SRCC_16
DDR3_DQS_N[o-3] < S b D17 O -Liop T MRGC 16
G151 10 L12P 1] R
DE;-: 3Dc 5 {RESET#) C171 10 L12N_T1_MRCC 16
PORaDMES <= DDR3 D1/ C19] o L1aN T2 MRCG 16
gg; gg S E 10_L14P_T2_SRCC_16
ooa o3l <= 3BR Do e fis] 0 LTz shoc e
gg; gag N2 Szu_ 10_L15N_T2_DQS_16
DORS DAsD A0 | IO_L16P_T2 16
DbRs Dast ATg | 10_L16N_T2 16
DORs DGS? Ao | IO_L17P_T2 16
DDR3 D5 F19| I0_L17N_T2 16
20| 10_L18P_T2 16
ouser o1 [ e m— [ (R
C20 | |0 L19P T3
= I0_L19N_T3_VREF_16
§§= gggg ggg 10_L20P_T3 16
DDR3 DQS P3 B2t | |O-L20N_T3_16
. . DORs DGS N5 AsT| I0_L21P_T3 DQS_16
MEMS (silicon-only) oscillator DORs DOs6 27| 10_L2IN_T3 DS 16
high gs, 20ppm over -40/+85C, Sppm aging lst year DDR3 DQ27 D22 1O L2aN T3 16
3.2x2.5mm footprint DDR3 DQ28 321 O L23P T3 16
DDRS Doz Go1 | 10_L23N_T3_16
MEMS OSC CMOS 100MHz DRy D31 Gs2 | 10_L24P_T3 16
5 3 " Fo1 | 10_L24N_T3_16
D_GND <t GNDCLK ’\452%402;1% 10_25_16
XC7A100T-1FGG484C
4
D_+1.8V<t " oe vop l BD_+18V (o, AZ
v c291 Mobile Satellte Services
100 MHz oscillator for DDR3 clock 100nF:0402 18221A Flower Hill Way
00nF:040 Gaithersburg, MD 20879
D_GND USA
[Title
COM-1800 / FPGA BANK16
ize Document Number
5 | Y14002
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FPGA BANK 34,

D_+3.3V D_+3.3V
A

use BAT46WJ instead for 2.5V VCCO

R74
0R;0603;1%

D6
LE BAT46WJ

C227

470nF;0402

ClSn5 _
C206

4

470nF;0402
C46
470nF;0402
C221
470nF;0402

42 )
4.7uF;0603
C183

4.7uF;0603
C43

4.7uF;0603

C39

100uF;4V;T;0805|

As per ug483 D_GND

I/0s (LVCMOS or LVDS)

RIGHT_CONN_A[1-14] < e
RIGHT_CONN_B[1-13] < wm—
S
S .

LEFT_CONN_A[1-14]
LEFT_CONN_B[1-11]

2.5V or 3.3 I/O

Select 3.3V or 2.5V VCCO for bank 34

Layout: 2 componen
a pad (only one in

U7F

VCCO 34 W3
V6
T2
R5
AB.
AA7
EFT_CONN_Af T
2 {RA6P T
1_{RA [§]
RA4P U
RA4 Vi
B11_{RB5P R!
B10 {RB5N R:
B2 RB1P w2
B1 RB Y.
A2 RA1P W
Al RA Y
B9 (RB4P. U
B8 RB4 Vi
LA AA
A AB
LB1P AB3
B AB2
LA2P Y3
LA: AA3
A3P AAS |
LA! ABS |
B2P Y4
LB2N;] AA4
4__{RA2P Va_|
RA2! ‘W4
4 {RA7P R4
3 RA7| T4
0_{RA5P 15
RA! us
B4 W6
LB4 W
B7 RB: §]
B6 RB3N;] \
13 {RB6P R
12_{RB6I T
LA4P Y
{LA4N] AA
N B4 {RB2P Vi
N B3 {RB2 w7
{LB3P AB7
B6 _ {LB3N AB6
IN_A6 A3P V9
IN_A5 RA3 v8
0 LASP AA8
AS5N AB8
LB5P Y8
B5N Y7
LA6P W9
LABN] Y9
u7

) 0_34
10_L1P_TO0_34
I0_LIN_TO_34
10_L2P_T0_34
10_L2N_T0_34
10_L3P_T0_DQS_34
I0_L3N_T0_DQS_34
10_L4P_TO_34
10_L4N_TO_34
10_L5P_T0_34
I0_L5N_T0_34
10_L6P_TO_34
I0_L6N_TO_VREF_34
10_L7P_T1_34
I0_L7N_T1_34
10_L8P_T1_34
10_L8N_T1_34
I0_L9P_T1_DQS_34
IO_LSN_T1_DQS_34
10_L10P_T1_34
I0_L10N_T1_34
10_L11P_T1_SRCC_34
I0_L11N_T1_SRCC_34
10_L12P_T1_MRCC_34
10_L12N_T1_MRCC_34
10_L13P_T2_MRCC_34
10_L13N_T2_MRCC_34
10_L14P_T2_SRCC_34
10_L14N_T2_SRCC_34
I0_L15P_T2 DQS_34
I0_L15N_T2 _DQS_34
10_L16P_T2_34
10_L16N_T2_34
10_L17P_T2 34
10_L17N_T2_34
10_L18P_T2 34
10_L18N_T2_34
10_L19P_T3 34
I0_L19N_T3_VREF_34
10_L20P_T3_34
10_L20N_T3_34
I0_L21P_T3_DQS_34
I0_L21N_T3_DQS_34
10_L22P_T3 34
10_L22N_T3_34
10_L23P_T3 34
10_L23N_T3_34
10_L24P_T3 34
10_L24N_T3_34
10_25 34

FPGA
Bank 34
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FPGA BANK 35, 2.5V or 3.3 I/O

D_+3.3V D_+3.3V
A

Select 3.3V or 2.5V VCCO for bank 35

use BAT46WJ instead for 2.5V VCCO D7 R75 Layout: 2 componen
L!BAT46WJ OR;0603;1% & pad (only one in

uza

VCCO 35 N1

| C82 ____
470nF 0402 o1 VSCO 35
coa_ 35_
L || c84 y EFT_CONN _A15 F4
470nF 0402 10035 FPGA
B e
P _LIN_TO_ADAN_
:: 2 1 10-L2P T0_AD12P 35 Bank 35
Re17p E7| 10_L2P_T0_AD12N_35
RE17] 57 I0_L3P_T0_DQS_AD5P_35
R E5| 10_L3N_To_DQS_AD5N_35
55 10_L4P_T0 35
RE1eP 57 10_L4N_T0 35
5 10_L5P_T0_AD13P_35
10_L5N_T0_AD13N_35
10_L6P_T0_35
5 10_L6N_TO_VREF 35
10_L7P_T1_AD6P_35
10_L7N_T1_AD6N_35
10_L8P_T1_AD14P 35
10_L8N_T1_AD14N_35
I0_L9P_T1_DQS_AD7P_35
5 I0_LON_T1_DQS_AD7N_35
I0_L10P_T1_AD15P_35
10_L10N_T1_AD15N_35
10_L11P_T1_SRCC_35
10_L11N_T1_SRCC_35
10_L12P_T1_MRCC_35
10_L12N_T1_MRCC_35
10_L13P_T2_MRCC_35
10_L13N_T2_MRCC_35
10_L14P_T2_SRCC_35
10_L14N_T2_SRCC_35
10_L15P T2 DQS_35
10_L15N_T2_DQS_35
10_L16P T2 35
10_L16N_T2_35
10_L17P_T2 35
10_L17N_T2 35
10_L18P_T2 35
10_L18N_T2 35
10_L19P_T3 35
?igy Ri| 10_L19N_T3_VREF 35
ABN 51 10 L20P T3 735
Aop 10_L20N_T3_35
RAON pa| 10_L21P_T3 DQS_35
57p 55 10_L21N_T3_DQS_35
10_L22P T3 35
L M6 | 10_L22N_T3 35
V5| 10_L23P_T3 35
5 o | 10_L23N_T3 35
N | 10_L24P_T3 35
Te| 10_L24N_T3 35
1025 35

C229
470nF;0402

C103
470nF;0402

4.7uF ;0603 |
co2

4.7uF ;0603 |

| Cco8 ¢
4.7uF ;0603

~
m|T

C80

100uF;4V;T;0805|

As per ug483 D_GND

| X|D| ||
O[N]

I|o||T
iNFS

HIGH-SPEED LVCMOS or LVDS I/0s
RIGHT_CONN_A[15-38] <
RIGHT_CONN_B[14-39] <
LEFT_CONN_A[15-16] < e

I R eSS R P I P
SN NI

N

5|33 (5[5 [H

> (3> >|> |00

XC7A100T-1FGG484C
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U71
F7
MGT_+1V<\—¢———p5~| MGTAVCC 01 GND_01 \\',V118
$—Fg| MGTAVCC 02 GND_02 [77 FPGA POWER MGT
576 | MGTAVCGC_03 GND_03 [y I/OS (XAUI)
b | MGTAVCC_04 GND_04 [j7
MGTAVCC_05 GND_05
GND_06 o>
— Y5
GND_07 [Fwg 1 D_+1V XAUI_RX_P[0-3] [ e
MGT_+1.2V <t =24 MGTAVTT o1 GND 08 [-—— “A ho per ugtss
t—gg | MGTAVTT 02 GND_09 [j4 XAUI_RX_N[0-3] [
—Gs | MGTAVTT 03 GND_10 |17
MGTAVTT 04 GND_11
B7 i _ XAUI_TX_P[0-3] <__ e
g5 | MGTAVTT 05 GND 12 % c28| C26 TPl
D_+1V ———=" MGTAVTT 06 GND_13 10 XAUI_TX_N[0-3] < jrmmmmm
s aND_15 [R2S o | g 8602930294C299C289C290C28 1029701690280 1190284C28602960287C285C111C41 (C170C171C174C54 [C179060 (C31 (C66 [C70 [C76
T10 | VCCINT_ 01 GND_16 [p 8 8 A FAFFIF[F[FFIFFFIFFFFEFFIFIEIAIARAR & U7H
Ro | VCCINT 02 GND_17 [ '; '; = = = = = = = = = = = = = = = P~ = = P~ = = P~ = = = I~ P~ =
R7_| VCCINT 03 GND_18 "Rg 21 BRIEEBIEEIRERIEIEREEBIEIEEBIEIREBIEIRGIZIEBIZIRZIEBI1EI|E (2|8 XAUI TX_P D7
VCCINT_04 GND_19 [ [ o |22 |22 |2|2|@2(2|2|2|@2(2|2|2(2(2|2|2(2|2|2|2 (2|2 |2 |2 |2 =
Pi0 | UCaINT 0 GND 20 [ 212 gl gIEIRlEElBIEIR2EIBIBIRIEIEIBIBIR|IEEIBIB|IRIZIE|8 |88 XAUL RX_P Dol Varerxrs 216 FPGA
N7 | VCCINT 06 GND_21 [g s X X0 S7 MGTPTXNS 216
g | VCCINT 07 GND_22 [g—1 ¢ ;2“ 5;((2 gg MGTPRXN3_216
VCCINT_08 GND_23 [-pg—4 o P
Kg | VCOINT 08 GND_23 b3 AT P a0 MaTPTXP2 216 Bank 216
bg VCCINT_10 GND_25 —2126—‘ v bl A8 mggi‘?ﬁ&m
VCCINT 11 GND 26 |-ra=—t D_GND XAUI_RX_N: A10 2216
,:‘n VCCINT_12 GND 27 -2 £120 100070402 E6 mggg)éé'fﬁﬁ?f
H1g VCCINT_13 GND_28 '21 G115} |1 00nE0402 £ MGTF{EFCLKOP%m
VCCINT 14 GND 29 12 MGT_+1.2v <R 100R:0402:1%F8 | i rRREF Be
GND_30 ) 1
¥ H *E10-| MGTREFCLK1P_216
GND_31 [ge—1 ] ¥
D +1.8V VCCAUX R 31 [Ks XAUI TX_P1 *b5 | MGTREFCLKIN_216
P2l VooAUX 02 GND 30 [ M54 XAURCPT D] TP ate
VAT PRI :;171 [c47 |c48 [c49 [C50 (51 [C52 [C196C0187C0184C189C190C191C11902590256C114C45 (G55 (C59 (C62 (C64 (C68 (C72 (C75 (C24502590239024402320230C219 XAUL TX_Ni C5 | MaTRr-218
- - XAUI_RX_N1 Cit -
H15| VCCAUX_ 04 GND_35 [ N N N N S MGTPRXN1_216
VCCAUX 05 GND_36 [es7 3313131313183 (18|3(18|83(13|13(13|3(183|18(13|18(13|18(1318(13|1818(81/38/8 3 S £4| MGTPTXPO 216
SNp - i IR R R R R R RRR R R R R ERERERRREEERERER XAUTX W A | MGTPRXPO 216
D +1V BRAM N11 GND_38 [ SIRIEIRIZBIRBIRBIRBIBIRIBIZRBIRBIRIZBIZRIRIRBIZBIBIRIZBIZBIRBIRIZRIRIRIR IR IR U MGTPTXNO_216
L] VooBRAN. 01 GND 39 [ SIRIRIRIRIBIRIRIRIRIRIRIRIRIRBIRIBIRIRIRBIRIBRIRIRIRIZBIRIRIBIRIB — A8 | MGTPRXNO_ 216
bm . 40 [ j7g
VCGCBRAM_03 GND_41 17775 MGT_+1V MGT_+1.2V
GND_42 [-75 A A XC7A100T-1FGG484C
D43 [ D_GND D_+33V
GND 45 [-at—— ‘f 2om
GND_46 G171
GND_47 g:g u1o
GND_48 "G5 lc2s lc26 1
Les |
Do Ge (c197c220C74 C71 [C67 (C65 [C61 [C199C58 (053 (198 c25{ [c2s7 c274 [c267 vbD TRISTATE
GND_51 [-gg——1 T F P P P P N P N N = = = = o 25 Mz - o
GND 52 52— NN NN FRFR R ERE s g |2 g S outees nee 2 100F 0402
GND_53 [-E3p FREEZEEIZREIZIZIZ 20 3 20 3 3 o
GND 54 [Fe=——+¢ S | |o | | (=3 9 © outpu
GND 85 [0 SSIRIRIRIRIRIRIRIRIR g g B 8 4 our ano 2
FPGA GND 56 ]
OND-28 [Et ASEMPLV-156250MHZ-EC-T v
GND 58 [-E5—— D_GND
Supply GND_59 [ D gND
GND_60 -
aND o1 D_GND D_GND
GND_62
GND_63 [pg
233*2‘5‘ D12 D_+1V D_+1.8V
GND_66 [5 g
GND_67
GND 68 |2 FR1 FR3
GND_69 [&55
GND_70
GND_71 g
aNp-r2 819 BLM18KG331SN1 BLM18KG331SN1
74 et
oNp-ra ARZ D +JV BRA D +4.8V VCGAU
GND_76
aND Yy %‘ c83 cmi c107
GND_78 [a20 |
GND 79 [Haas— pz
GND 80 |22 g | g _Ic88[o87 (089081 [coatag001 [C24T023090 [C240231 w | w  [C270C271C2750234C244C26 4
GND 81 82| 8 2| 8 lobile Satellite Services
GND 82 [-A0! cle (5155555515155 1215 cle |515151515151213 18221A Flower Hil Way
GND 83 ﬁa ES ES LR ERERERERERERERERE B B LRERERERERERERES Gaithersburg, MD 20879
GND B4 TIE OlglglglglRlRIRIRBIEIEIE |8 Tl olglglgRIERI[2(S usa
— A7 ] ] 2121212555155 I&8 I8 |35 5 |2 |B [B |8
GND 85 (37 glg FEEERRIBISIBIRIRR 313 [EIRIBIRIRIEIRIR e
86 "A3 T
GND_87 COM-1800/ FPGA POWER MGT
v ize Document Number ™
XC7A100T-1FGG484C 4 D_GND D_GND B
b_GND - -G Y14002 !
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D_+1.2V D_+3.3V D +1.8V
A 221/64mA (1000/100) 68/29mA (1000/100) -
24/10mA (1000/100)
FR8
A +3.3V,
FR7 _BLM18KG331SN1 Q )
LY R 1 BLM18KG331SN1
FRY
PLL 412V
151 .
BLM{8KG331SN1 175
100nF 0402 D_GND D_GND
D_GND Chassis Grounding
- Layout Note:
Pl t J1
LAN_CTRL_[1-5] D_GND and e et
LAN CTRL CLK125_NDO}
LAN CTRL NT_N] A +3.3V
LAN CTRL RESET N] A 412V
LAN CTRL DC}
LAN CTRL DIO} D_+1.2v
D_+1.8V D_GND C_GND
T1
PLL 412V C150 7
D_GND 100nF;0402 TRCT4
C146 1
<|o|m|o|o|o] oy ©o|¢|o] L) 100nF;0402 TRCT3
3 <o Rl Sl S (SOl ) | o< ~
Us 147 6| trete
4 Y0 YTOoQ0o® - ©<o o 100nF;0402
& @aa Sog33% Zx 23 | ! 2| tReT
J ©g 233233 85 3aa Q 100nF;0402
a 2z 5558999 >a [a)aya) a ayout Note: differential
LAN_TX_[1-6] [ 9 << Z3333d <z 233 PB/M pairs are 100 ohm Z differential traces pairs |8-<Al\'/\|l RJ4t5.
24 2 11 agneiticy
pr o g oo ol T Aty oy, & Meg
TX_EN TXRXM_A TRD1-
LAl D 19 5 TXRXP_B X 4
A v % 07| TXDO TXRXP_B 3 FRXITE = 5 TRD2+
A b 57 TXD1 TXRXM_B TRD2-
LAl D3} 22 | TXD2 7 TXRXP C H 3
TXD3 TXRXP_C TRD3+
Cls TXRXM C ] 2
LA A 115} < 10/100/1000 LAN 5@ 8 .
LAN RX 1 {RX CLK} 35 1
LSRN F UL o e o [ e 0 A £ oo
RX_DV/CLK125_EN TXRXM_D v; TRD4-
L R 2
2 v L g% 31 RXDO/MODEO
A RXD2) >g| RXD1/MODE1 LED1 C
Tri-color dual-led mode LAl RXD3} 27 | RXD2/MODE2 17 __LAN LED 1 LED1_A
9 RXD3/MODE3 LED1/PME_N1/PHYADO [
D_GND<tR1 10402 LED2/PHYADT |5 LAN LED 2 ]
R-OPEN;0402 [
4 9 16
LAN CTRL 1{CLKI25 NDOL A NARIS 4 % cLK125_ NDO/LED_MODE — 4 {LED2 A T8
AN CTAL 2 _(NT N} o 38 1 N7 N/PME_N2 1SET P AAABIS >0 aND D_+18V < GREEN o
LAN RESET N 42 12.1K:0402;1% 15 oo
RESET_N u strapping pins ORANGE 7 ¢
LAN CTRL 4 {MDC 36 a 46 5 3 2 for PHYADO/1
AN CTRL 5_{MDIO] 37 | MbC ® z oy XI5 43R:0402:1% GLKGND &>D_GND GbE_RJ45_MAG o5,
MDIO ) | 50 X0 Strapping options: 2
> o zz D +1.8V 4 1 18V PHYAD = 00111
disable low-jitter R22 KSZ9031RNXIA - = N 1 VDD OE B>D_1. MODE = 1111 (when HSWAPEN = 0)
CLK125_NDO supplied 4.7K;0402;1%, R19 ~40/+85C & < ] MEMS OSC CMOS 25MHz CLK125_EN = 0
to FPGA/MAC (or else R21 4.7K;0402;1%wer power than 9021 cis LED_MODE = 1
remove pull-down 4.7K;0402;1% | 100nF;0402 C_GND
resistor)
A G— D_GND
b_GND CLKREF25
D_GND 25 MHz oscillator,
D +1.8VD +1.8V also drives ARM
- - controller
Reset Hold Circuit R17 AZ + MS
20K;0402;1%
e Mobile Satellite Services
18221A Flower Hill Way
LAN CTRL 3 (RESET N} |/ LAN RESET N Gaithersburg, MD 20879
N USA
TN4148 ——(25 [Tite
4.7uF;0603 LAN PHY
ize Document Number
D_GND B
_G Y14002
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OPERATIONAL RANGE: 4.9 - 12V
+5V DC Supply  No damage: 13.2V max PCB Mounting Holes
. . H3 H4 H2 Hi
Filter Reverse Voltage Transient Voltage
2 N Vin_prot
2 Protection Suppression P
FRS [r
1 .
BATT+ D GND D.GND D GND D_GND
BLM1BKGT21TN1
QZH’)(D <
BATT- [F2 8
2 O]
PO2ECH3BTRH-E 1 31 D2
; o D_GND 12V TVS
FDCG58AE, <
-30V, -3.4a, 75mOhm
D_GND
D_GND
1v 3A
Vin_prot ue
A PGOOD1_{+1V} 7o L3 Ityp = TBDmMA Vout = 1V FPGA VCCINT 328mA quiescent
NCP3170A 8 YL FPGA VCCBRAM 1lmA quiescent
2 mpc/me  VSW 3.3uH4A B>p_+1v
VIN' converter R28 ce3| ca4| cs2| c33| ces| c73| c77 FR12
° 24.9K0402;1% cs7 BLM18KG121TN1
& C79 6 EN VREF=0. 8V 150pF;0402.
b} c35 [c36
£ 44 vl lw|lvw|lewl vl vlw C35 _[C3
= c oo FB g1 818|8|8|8|8 =—/=F/
3 5 2|l 2lela|a|lale & &y
T }’ comMP  ZF Ro7 clelelelelg|g ]
& a< 100K:0402;1% 3 A A A A B 3 (2 MGT_+1V
R23 18nF:0402  NGP3T70ADRZG ], sl sl s5|5|5|5|3 g |8
1K;0402;1% g/ &8|e|8&8|&8|8&]|s 8
D_GND
1.2v 3A
U4
PGOOD2 _{+1.2V} 7{pa cos170 o L2 Ityp = TBDMA Vout = 1.2V 2
NCP3170A YL LAN 1ma
2 32 pC/ne vsw 3.3uH:4A >p_+1.2v
VIN' converter R72 FR13
° 24.9K0402;1% C154 c29 BLM18KG121TN1
b Cl4 6 EN VREF=0.8V 150pF;0402
£ cl48 FB _[155 _[C156
g s 99 g TE T3
£ F——={cow 33 - g [z |3
K a< o = 2 o MGT_+1.2V N
8 71 10NF:0402  \GPSTTOADRAG 49.9K;0402;1% z 2 ° PGOOD[1-3] Power Good Indicators
i 3 2
1K:0402:19 ~|o] g =3 5 Must be pulled up by ARM processor
- PGOOD1
1.5V 3a D-GND
u13 L
PGOOD3 _{+1.5V} 7{pg 5 Ityp = TBDMA Vout = 1.49V
NCP3170A . >
2 3a pe/oc vsw 3.3uH:4A D_+1.5V
VIN' converter R54 hz
° 24.9K0402;1% c122 ct27
= | c132 6|y VREF=0.8V 150pF;0402 lobile Satellite Services
& c131 B _lc126 _[c130 [18221A Flower Hill Way
ko v = [Gaithersburg, MD 20879
] 5 =L 2 4 3 UsA
i COMP 55 R4 e = s
L
§ 10nF:0402 o< 28.7K;0402;1% : E E [Title
R i NCP3170ADR2 <
K0402:1% CPSTIOADRZG o B |3 COM-1800 / POWERH
0402; 3
=3 ize Document Number
! >D_GND 8 | Y14002
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I I 3 I I 1
Vin_prot 1.. 23" :32&
4 us
PGOOD4 _{+1.8V} 7o L4 Ityp = TBDmA Vout = 1.82V
NCP3170A 8 Y . > clock 8mA
2 VIN 3a pc/pc vsw S-SUH;F‘&\Z D_+1.8v FPGA VCCAUX 73mA quiescent PGOOD[4-5] Power Good Indicators
Converter
- 24.9K:0402:1% cio1 ci10 Must be pulled up by ARM processor
& C116 6 EN VREF=0.8V 150pF;0402
= co9 c106 PGOOD4 _{+1.8V]
- c96 FB - &
2 5 oo e = Tz PGOOD5
A zz B =~
E COMP 55 R43 g e E
5] 20K;0402;1% > o u
o . 5! ) > (=}
R40 10070402 NGP3T70ADR2G |, e 2 &
1K;0402;1% 3 ®
e
D_GND
3.3V 3A
u2
PGOODS5 _(+3.3V] 7o L Ityp = TBDmA Vout = 3.33V
NCP3170A 8 Y'Y R >~ LAN  68mA
. 2|, 3@oeme VW 3.3uH4A D_+33V  am gom
Converter R9 clock 2mA
- 24.9K;0402;1% c4 c3 Aux DAC ImA
& C16 6 EN VREF=0. 8V 150pF;0402
- c2 Cc7
'; C11 FB P P
2 5 f=Ya) 2 TR T
e zz =~
by }; COMP 8¢ Re § 5 E
B 7.87K;0402;1% S ° pa
o . 5! ) > (=}
R7 6.8nF0402  \GP3T70ADR2G |, b 2 &
4.7K;0402;1% 3 N
e
D_GND
DDR3 Vtt regulator 0.8mA
Vin_prot
D_+1.5V
ut place near SODIMM pins 203
evee £p [-—>D_GND < Rt
8 - 4.7K;0402;1%
D_GND<t——2 GND nes
R66 . NCP51199 NG7
4.7K;0402;1% 3 Vtt Termination D_+1.5V
VREF  pegulator
DDR3_VREF = 0.75V 4 vee
VTT
DDR3_VREF <t NC5 D5 10
ISODIMM  16uA NCP51199 MM5Z5V1 y
[FPGA banks 14,15,16 TBD 141 4.7uF;0603 g 5
R65 b c138
4.7K;0402;1% 470nF;0402 § .7uF;0603 100uF;4V;T;0805
~
trace between D_GND ] ] I
33 5136 £>DDR3_VTT
o 139 SODIMM  +/- 0.6A
g
by E.7uF;nsna 100UF;4V;T;0805
: S
S
D_GND V3
lobile Satellite Services
18221A Flower Hill Way
[Gaithersburg, MD 20879
usa
[Title
COM-1800 / POWER2
ize Document Number ev
8 [ Y14002 °
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