FPGA1B16

FPGA BANK16

DDR3 CMD[S-S]

DDR3 CMD[O-S]

SODIMM

h DDR3_CMD[0-3]

DDR3_CMD[3-3] I

DDR3_DQ[0-31]

DDR3_DQ[0-63]

DDR3_DQ[0-31] ¥

DDR3 DQS P[0-3]

DDR3 DQS P[0-7]

9 DDR3_DQ[0-63]
@ DDR3_DQS_P[0-7]

DDR3_DQS_P[0-3] ¥
DDR3_DQS_N[0-3] 9%

DDR3_DQS _NI[0-3]

DDR3_DQS _N[0-7]

DDR3_DM[0-3]

DDR3_DM[0-7]

DDR3_DQS_N[0-7]

DDR3_DM[0-3] I}

CLKREF_TCXO

DDR3_ADDR[0-15]

DDR3_DM[0-7]

DDR3_ADDRI0-15]

DDR3_ADDRI0-15] )

DDR3_BA[0-2
CLKREF_EXT [0:2] DDR3_BA[0-2]
—
DDR3_ODT[0-1]
DDR3_ODT[0-1]
DDR3_CKE[0-1]
DDR3_CKE[0-1]
DDR3_CS_N[0-1]
DDR3_CS_N[0-1]

DDR3_BA[0-2] D

DDR3_CMDI0-2]
—

DDR3_CMD[0-2] I

DDR3_0DT(0-1] I

DDR3_CKE[0-1] I

DDR3_CS_N[o-1] )

DDR3_CK_P[0-1]

DDR3_EVENT#

DDR3_12C[0-1] @

DDR3_12C[0-1]

FPGA1B35

RIGHT _CONN_A[15-38

RIGHT_CONN_A[1-38]

CONNECTORS

@ RIGHT_CONN_A[1-38]

RIGHT_CONN_A[15-38] @

RIGHT CONN_B[14-39

RIGHT_CONN_B[1-39]

@ RIGHT_CONN_B[1-39]

LEFT_CONN_B[12-16] 9

AUX DAC_S[1-3]

AUX_DAC_s[1-3] I

@ UC_DATA[0-7]

@ UC_CTRL[1-4]

FPGA BANK13

M&C_[1-4]

RIGHT_CONN_B[14-39] @
Al LEFT _CONN A[15-16] LEFT_CONN_A[1-31] "~
LEFT_CONN_A[15-16] 4 \ @ LEFT_CONN_A[1-31]
| EFT_CONN BJ1-16] "N
FPGA BANK35 @ LEFT_CONN_B[1-16]
FPGA1B34
——————) AUX_DAG §[1-3]
RIGHT CONN A[1-14
RIGHT_CONN_A[1-14] @ Lo/ @ MaC_[1-4]
RIGHT CONN B[1-13
RIGHT_CONN_B[1-13] ¥ Lo/ il XAUI_RX_N[0-3]
ol LEFT CONN A[i-14]
LEFT_CONN_A[1-14] @ \ d XAUI_RX_P[0-3]
ol LEFT CONN B[i-11]
LEFT_CONN_B[1-11] @ \ XAUIL_TX_N[0-3]
XAUI_TX_P[0-3]
FPGA BANK34
CONNECTORS
FPGA1B13 . R
ol 2] 3| &
of of of o
ol LEFT CONN A[17-31] / A3
LEFT_CONN_A[17-31] 4 A A A =
LEFT CONN B[12-16] / i s I
) =) =) )
< < < <
x > x x

FPGA POWER MGT

bl XAUI_TX_P[0-3]

UC DATA[0-7]
UC CTRL[1-4]
MICRO
oV ¢ ¢
- F K ¥
s £ g I mc4e
o u < I
86 & E
) m‘ c‘ O‘
5 = o o
PGOOD[1-5] 8 a =2 °

DDR3_CK_P[o-1]IM DDR3_CK_P[0-1]
DDR3_CK_N[0-1]
DDR3_CK_Nj0-1] I DDR3_CK_N[0-1]
R DDR3_DQ[32-39]
DDR3_DQ[32-39] \ DDR3 SODIMM
DDR3_DQS P[4-4]
DDR3_DQS_P[4-4] ¥
DDR3 DQS N[4-4
DDR3_DQS_N[4-4] —
DDR3 DM[4-4]
DDR3_DM[4-4] ) M4 POWER1
| AN CTRL [3-5
LAN?CTHL?[S-S]’_'—k PGOODY1-3]
FPGA BANK15 FPGA1B15
FPGA1B14
DDR3_DQJ40-63
DDR3_DQ[40-63] 9 - - \ POWER1
DDR3_DQS_P[5-7
DDR3_DQS_P[5-7] L POWER2
DDR3 DQS N[5-]
DDR3_DQS._N[5-7] 2SN | PGOODIA-5]
DDR3_DM5-7] PGOOD[4-5] ¥
DDR3_DM[5-7] I
LAN CTRL [1-2
LAN?CTHL7[1-2]’_[—]ﬂ
ol LAN RX [1-6] R
LAN_RX_[1-6] @ 3 POWER2
LAN TX [1-6] =
LAN_TX_[1-6]I) 3
z
(&]
FPGA BANK14 z
LAN PHY -
® ¢
T © o
5505
x x =)
22 &
s s 2
<
S
CLKREF25

LAN PHY

 CLKREF25

FPGA JTAG[1-4]

FPGA1B0

FPGA_JTAG[1-4] @
FPGA_DONE
FPGA_PROGRAMB
FPGA_INITB

ARM MICRO

FPGA BANKO

@ FPGA_JTAG[1-4]
@ FPGA_DONE
FPGA_PROGRAMB
FPGA_INITB

CLKREF _TCXO

CLKREF EXT

il xAUI_TX_N[0-3]

XAUI_RX_P[0-3]
XAUI_RX_N[0-3]

FPGA POWER MGT

CLOCKS

@ CLKREF_TCXO
@ CLKREF_EXT

CLOCKS

Iz
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Date:  Tuesday, October 21, 2014

- - - 10nF;0402 D_+3.3V D_GND
ARM - FPGA communication programmingp 33V B -
90ma 10nF:0402 |
FPGA_JTAGL! 70 10R;0402;1 L' 145 D_GND D_+3.3V
FPGA JTAG1 _{TMS} 70nF;0402
FPGA JTAGZ {TGK} 10R;0402;1 142 USB_CONNECTS Ré 1.5K;0402
FPGA JTAG3 {TDI} 7uF;0603 Layout Note:
FPGA JTAG DO} Ql Place 4.7uF cap close
1 2 to USB connector
FPGA DONE _{DONE = C8
3 FPGADONE [ >>IPGA DONE {DONE} Olyl alol| of ef- clslolslofs| = R3
Uis X|TIOK| OT|<| w| ww o005 w 3 _GND
A e 2
TN B 8 BF OO Layouthgig: D- ‘(FDN306P 1.5K:0402 47uF;0603
. . 7 matcl & D- 5K;
ARM - FPGA communication 8888 288 9 #H 838838 2 90 ohm diff 1
>5555 4 >= 555355
[aya}
UC_DATAID7] < D K >> P1(30J/VBUS/ADO] |-Gy oIS T S3R.0402:1% VBUS
U CTRL4] FPGA_PROGRANE J5 | PO[OYRD1/TXD3/SDAT PO[30J/USB_D- |73 UCUSEDP Ry S3R0402.15 D-
X - TR ¥ ; PO[1JTD1/RXD3/SCL1 PO[29JUSB D+ [~ 5 mers b seroi & ANNER0402 D+
eRe ) OD[1-5] [ TiEC{EDGELEFT o A2 | POI2/TXD0ADOL] Pronama o tonen . o
UG GTRLS {Weel Power Good 5 ; A~ PO[3JRXDO/ADO[E] B & DATAO &1 GND
UG GTRL4 {FPGACSH / B v 57| PO[4]I12SRX_CLK/RD2/CAP2]0] P2[OJPWMI[1)TXD1 FET5—UC DATAT = Fra —{ SHIELD1
= Indicators,Must be ; BV 58| POI5)/I2SRX_WS/TD2/CAP2[1] P2[1/PWMI[2J/RXD1 [5g 6 DATAZ F4 7| SHIELD2
pulled up by ARM 5 3V ‘A | PO[6]/12SRX_SDA/SSEL1/MAT2[0] P2[2)/PWMI[3)CTS1/TRACEDATA] [-E7—Uc DATAS o C140| | 470nF 0402 4| SHIELD3
. . processor B SV Ca | POI7I2STX_CLK/SCK1/MAT2[1] P2[3)/PWM1[4/DCD1/TRACEDATA[2] [-55 UG DATAL D +3.3V 2 SHIELD4
Monitoring & Control 5 % ATo| POIBJI2STX_WS/MISO1/MAT2[2] P2[4)PWM1[5)DSR1/TRACEDATA(1] ["B575 UG DATAS o g c6 ||470nF:0402
R10. 10K:0402:1% D [SBA 7| PO[9VI2STX_SDAMOSI1/MAT2(3] P2[5)/PWM1[6)/DTR1/TRACEDATA(] [Eg UG DATAG oy ©
M&C_[1-4] Dfsavmmwm =5 {scil g PO[10)TXD2/SDA2/MAT3[0] P2[6J/PCAP1[0JRI/TRACECLK [~Eq TG DATAT & = C1 |l470nF:0402
M8C EDGELEFT RX) EPGA T AG: 10| PO[11J/RXD2/SCL2/MAT3[1] P2[7JRD2RTS! 15 UG GTRLT TALE g @ |
G S ELEFT = e PO[15)/TXD1/SCKO/SCK P2[8)TD2/TXD2 g e < s
M&C EDGE/LEFT_TX} GA_JTAG F F7__UC CTRL2 {REB] X USB_MINI_AB_RECEPTACLE
e G BX FPCATTAGT Fo~| PO[16)/RXD1/SSELO/SSEL P2[9JUSB_CONNECT/RXD2 |~ 15U GTRL4 (FPGAGSE] S b D
Mas RGHT TR EFaA-TTAGS Fe| PO[17/CTS1/MISOOMISO P2[10/EINTO/NMI 75—
= G760 POI18)/DCD1/MOSIOMOSI P2[11JEINT1/2STX_CLK [7q
—Go | PO[19/DSR1/SDA1 P2[12/EINT2/[2STX_WS [Jg
DISABLE FPGA G| Pol0yDTR1/SCLY P2[13EINT3/2STX_SDA
PO[21J/RI1/RD1
H10
DDR3 SODIMM presence detect CONFIGURATION £5-| PO[22JRTS1/TD1
3 51| PO[23VADO[0}/12SRX _CLK/CAP3[0] Ha
; 1 D2| PO[24VADO[1]/12SRX_WS/CAP3[1] P3[25)MATO[O)PWM1[2] 7 —
DDR3_[2C[0-1] DDR3 1260 {SCL 115 _GND D3| PO[25/ADO[2]/I2SRX _SDA/TXD3 P3[26)/STCLK/MATO[1}/PWM1[3]
SODIMM presence detect DDR3 1261 (SDA 2 5| PO[26]/ADO[3JAOUT/RXD3
HEADER-2PIN | PO[27/SDAO/USB_SDA
3 DDR3_EVENT# [ >— Place jumper on to prevent the BRM micro from P0[28)/SCLO/USB_SCL C7__MsC 4 {RIGHT TX}
require pull-up configuring the FPGA at power up. Also plice jumper PA4[28YRX_MCLK/MAT2[0)TXD3 ["Eg\jsC 3 RIGHT RX}
when using a JTAG programming £hd. D5 P4[29]TX MCLKIMAT2{1 JRXD3 [-=o—EC 3 [RIGHT R
51| P1[0JENET_TXDO
P1[1JENET_TXD1 c G
A4 c2 ARM JTAG TRSTB
Focn DONE_pone —og| PIBJENET GRS ARM Cortex-M3 uC ] —
1Gb NAND D33V {DONE} 251 pi[o}/ENET_RXDO TMS/SWDIO [t e
3 D& P1[10JENET_RXD1 TCK/SWDCLK (47 ARVCITAGTE0 Res
D +33V  D_GND Ce| P1[14/ENET_RX_ER TDO/SWO [F3 =
A “A —a6 | P1I15/ENET_REF_CLK RESET [g» T T >D_+3.3V
—pge | P1[16VENET_MDC RTCK [——x 0205 and
C12 R2 THa | PIlI7VENET_MDIO cia WDD—
y 0a00 D.+33v] FAUL —2- P1[18)USB_UP_LED/PWM1[1)/CAP1[0] :
alolole 470nF;0402 470nF;0402 D_+ U * USB_CONNECTB 4 SIMCOAUSE PPWRICAR 1] xraLt |2 c13 e
us =[PP9 © L LED & —F5 | P1[20JMCIO/PWMT[2/SCKO XTAL2 [—— ’
B e : OETOR L oy T ercns | e 2 0 o
QO VOO . 19, = | 11 1so d
% NC2Q05S 2023 D_GND 10K;0402;1% g e CLR 33 R/BEWEB) ,f P1[23)/MCI1/PWM1[4)/MISO0 RTOX2 1 gi;;ni";ﬁ;? S0 drives
XEig|NC3 ~ T 99 2 | NAND R/BB E NOCEs G| P1[24)MCI2PWMI1[5/MOSI0
7Bt | No4 RB# ™D4UC CTRL2 __ [REB] D1 AND WPB Ke_| P1I2S/MCOAT/MAT1[1] D4
*—pgg| NC5 RE# 5 NAND GEB RED LED AND CLE 15| P1[26)/MCOB1/PWM1[6/CAPO[0] NC1 e
*g15-] NCs CE# ["Be—NAND CLE 7z AND CEE 7| P1[27/CLKOUT/USB_OVRCR/CAPO[1] NC2 [
e NC7 CLE |64 UG CTRLT — TALE] F &6 P1[28/MCOA2/PCAPT[0JMATO[0]
g NC8 ALE G5 NAND WPB £4-| P1[29)MCOB2/PCAP1[1JMATO[1]
Zog | NG9 WP# 767 UC CTRLS  (WEB] P33V 50K 010z:1% P1[31JSCK1/ADOIS]
*—g5-| NC10 WE# 00
LE“ EC]; /oo |-H4__UC DATAD D_GND RT1
€5 NC ! | /0‘13 4__UC DATA NCP15XH103F03RC [PC1768FET100
E6 | NC13 4__UC DATA: o
*—g> NC14 102
E7 UC_DATA: t
ZE8 | NG5 s it VO3 76 UC_DATA
XF3|NC16 wawp r1ash V04 7 UG DATAS [Temperature sensor
*—e4 NC17 105 5
F4 Memory K7 __UC_DATA6
75 | Not8 V06 [~jgUC DATA? D_GND
X—FaNC19  63p6a 107 - -
ZFs | NC20 M10
g5 NC21 NC40 [yg < . V2
%G5| N2z NC39 [y < R8s Card Edge for ARM JTAG debugging
*—&& NC23 NC38 [ 040239 D_+3.3V D_GND i i i
G6 M1 10K;0402;1% _ _ Mobile Satellite Services
%—&5 NC24 NC37 [T3gx ¢
G7 L10 10 [18221A Flower Hill Way
ZGe | NG25 NGC36 [1g < 1 [Gaithersburg, MD 20879
X Ha mcgg N“i 2 X M&G 1 (ESGE RXI 3 |} CARD i 4 M&C 2 {EDGE_TX} UsA
ZHs | NG C34 "¢ ,_R83 , A0K(0402,1% JTAGT _{DE B} 53 UC_RESETIRSTB] R53, n ~B-OPEN:0402 ARM JTAG TRSTB
>—He| Ncas NGC33 5> D_GND 5 6 5 040919 :
H6 | NE5g Neas |5 D_GND 7|7 EDGE ARM_JTAG TDO 1_a51 10K;0402;1% D [Title:
“H B3 UC CTRL4 _{FPGACSBY 0__ARM JTAG RICK R50 R-OPEN.0402 1) _
* NC30 NCst . b 33V R84 A A0K:0402:1% “ARM JTAG TRsTB 11 |9 CONNECTOR 0[5 ARM JTAG TCK ras X CT0K0803:1% = ptio) COM-1800 / ARM MICRO
S34ML01G200BHI000 Dy SRes YUK 0402:1% ARM JTAG TDI i B 12 [14__ARM_JTAG TMS R48 10K:0402:1% 0,5 3y ize | Document Number v
33V <—R85 (A AU TAANEEEERERD 43 B 1
MEC1-108-01-5-D-RA1-SL R52 \  10K0402:1% 1y 53y Y14002
- Bheet 2 of 16
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2.5ppm over -30/+75C, lppm/year aging

3.2x2.5mm footprint

Calibrate at manufacturing

R59  TC33X-2-103E

D_+3.3V-

Ci125
470nF;0402

D_GND

Design notel:

EXTERNAL FREQUENCY REFERENCE (INPUT)

10 MHz or 1PPS

Je
uMcc

> CLKREF_TCXO
To FPGA (1.8V bank)

use 1.8V drivers to minimize noise
Design note2: place 33R at source to dampen waveform/reduce overshoot/clock harmonics
(19.2MHZ) VC'TCXO Design note3: NC7Sz04 is 5.5V tolerant
D_+3.3V
2ma R D_+1.8V D_+1.8V
-GND R58 D_GND
100R;0402;1%
u12 c121
1 4 R55 470nF;0402
VCTR VDD 10K:0402;1% gy °
C128 1 oo D_GND
470nF;0402 NC (>J = R45
D_GND! © 33R;0402;1%
2 | anp2 out |8 c123| [470nF0402 2 [> 4
Need amplification because a
g amplitude is 800mVpp typ NC7SZ04P5X
VC-TCXO 19.2MHz 12 1K04021
D_GN
+1.8V D_+1.8V D_+1.8V
D_GND
c117
R56 ool 470nF;0402
10K;0402;1% u11
e 1 D_GND

D_GND

Ultra-minature coaxial connector on
PCB. Connected to IP67 SMA on
front-panel through cabling

C129| [470nF 0402

121K04021

|
]

N 82
>0
2 A—[>o—v 4

R47
33R;0402;1%

Layout note:

NC7S8Z04P5X 1ol
ro

> CLKREF_EXT

To FPGA (1.8V bank)

AZ

Mobile Satellite Services
18221A Flower Hill Way
Gaithersburg, MD 20879
USA
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5 4 3 2 1
I/0s (LVCMOS or LVDS)
LEFT_CONN_A[1-31] < .
Left Side Connector . .
LEFT_CONN_B[1-16] < Right Side Connector
RIGHT_CONN_A[1-38] < e PGB TOP SIDE Ja PCB BOTTOM SIDE PCB TOP SIDE g PGB BOTTOM SIDE
LEFT_CONN A LA 50 LEFT COl LBIN RIGHT CO RA RIGHT CO RBIN
RIGHT_CONN_B{1-39] < Ssmmmmmn LEFT CONN A2 {LA{P Al B1 51 LEFT cO [B1P RIGHT CO Al RIGHT COI RBIP
LEFT_CONN_A' LA A2 B2 I"55 LEFT CO LB2N} RIGHT CO 22 RIGHT CO RB2N
o LEFT_CONN_A: LA2P ﬁi gi 53 _LEFT _COl LB2P RIGHT CO Ai RIGHT CO RB2P o
LEFT_CONN A5 A 5 54 D_GND  RIGHT CO 5 _GND
I/0s (XAUI) LEFT CONN A6 (LA3P ho B9 [T TeFT conn Be {ieant > RIGHT CO A5 ['6_RIGHT CONN B6 [RBSN =P
LEFT_CONN A7 __{LA4 7| A8 6 56 LEFT CONN B/ _ {LB3P RIGHT CO A [7_RIGHT CONN B/ {RB3P
LEFT_CONN_A! LA4P} 8 | A7 B7 ["57 [EFT GONN B8 _ {LB4N RIGHT CO A7 RIGHT CONN B8 _{RBAN
XAUL TX_P[0-3] LEFT_CONN_A! LA5 9 | A8 B8 "5 [EFT CONN B9 {LB4P} RIGHT CO A8 RIGHT CONN B9 __{RB4P
A Co— CEFT_CONN A10__{LA5P} 10 29 BBg 59 _LEFT CO 0 {LB5N} RIGHT CO mg 0__RIGHT CO 0 {RB5N
LEFT_CONN A LA6N 10 o 101760 LEFT CO LB5P RIGHT CO [+ RIGHT CO RB5P
XAULTX NI0-3] [ e EFT_CONN A A6P Al1 O Bl [6i Lerrco RIGHT CO o Al RIGHT CO RB6N
T = At12 B12 CEFT GO RIG At12 RIGHT GO
LEFT_CONN_A B 62 _LEFT CO RIGHT _CO B RIGHT_CO RB6P
XAUIRX_P(0-3] < frmmmme TEFT_CONN A s O BlSIes LEFTC RIGHT GO 9] a1 RIGHT GOl RBZN
LEFT_CONN A 5 | Al 2] 64 _LEFT CO 5 RIGHT CO =] RIGHT_CO 5 {RB7P, L]
XAUILRX_N[0-3] < frmmmmmms LEFT_CONN A16 6 | AlS E B15 I"65TEFT CO 6 RIGHT CO E Ao 6 RIGHT 6O 6 {RBSN
LEFT_CONN_A17 7| A16 B16 |"66 RIGHT CO A16 7__RIGHT CO 7 {RBSP
LEFT_CONN_A18 8 | A7 (o] B17 67 RIGHT_CO (e} A17 8 RIGHT CO 8 {RBON
LEFT_CONN_A19 9 ﬁ}g 3] g]g 68 RIGHT CO A O A}g 9 RIGHT GOl 9 {RB9P
LEFT_CONN_A20 0 69 D_GND  RIGHT CO A D_GND
LEFT_CONN A21 1| A20 B B20 7 > RIGHT CO A 2 A20 51 RIGHT CONN B21 [RBION >
LEFT_CONN A22 22 | A2 g B21 77 RIGHT CO A % 21 732 RIGHT CONN B22 {RB10P,
CEFT_CONN_A23 23 ﬁgg 3 ggg 72 RIGHT CO A 3 ﬁgg 23 _RIGHT_CONN B23 {RB
: : LEFT_CONN_A24 24 73 RIGHT GO A 24 RIGHT CONN_B24 {RB11P]
Monitoring & Control LEFT_CONN A25 25| A24 = Bu7y RIGHT GO A = A24 |55 RIGHT GONN B25 {RBI2N
MEG_[1-4] LEFT_CONN A26 26 | A25 B25 75 RIGHT CO A 225 26 RIGHT CONN B26 {RB12P)
R - LEFT_CONN A27 27 | A26 B B26[7p RIGHT CO A ] AZG 27 _RIGHT CONN B27 {RB13N R
M&C 1 {EDGE/LEFT RX} LEFT_CONN A28 28 | A27 S By RIGHT CO P77 | 227 H AT | 28 RIGHT CONN B2s (RBI3P)
M&C 2 {El LEFT_CONN_A29 29 | A28 a B28 75 RIGHT CO 78 | B28 a 8 |25 RIGHT CONN B29 {RB
V&C 3 [EFT_CONN_A30 30 | A29 B29 79 RIGHT CONN_A30 {RA 7 329 ﬁgg 30 _RIGHT CONN B30 {RB14
MC 4 (R LEFT_CONN A3 31| A3O gao 80 RIGHT CONN_A31 {RA 80| B30 A0 st _.D_GND
_LEFT CO 0 {LBSN}LEFT CONN A3 32 | A3 31 T8y Tayout Note: RIGHT CONN A32 {RA16P} 81 32 HT _CONN B32 {RB15N
LEFT CO 1 {LB9P} LEFT_CONN A3 33 | A32 B B32 55— place multiple ground v RIGHT CONN_A33 {RA g2|B32 H A32 "33 HT_CONN B33 {RB15P
LEFT_CO 2 LEFT_CONN A3 34 | A33 n B33 753 the connectors' ground RIGHT CONN A34 {RA17P} 83 | B33 U2 A33 734 HT_CONN B34 {RB
share pins A32-38 and BLO-B16 LEFT_CO 3 LEFT_CO 3 35 | A34 B34 54 RIGHT CONN_A35 {RA18N} 84 | B34 A34 35 HT_CO 35 {RB16P)
(for compatibility with COM-30xx, LEFT_CO 4 LEFT_CONN _A36 36 | A35 Z B35 RIGHT CO RAigP} 85 | B35 & A35 36 HT _CONN B36 {RB17N
CoM-5102, etc) LEFT CO 5 LEFT_CONN _A37 37 | A36 H o B36 g5 RIGHT CO RA g | B3 H A36 737 HT CONN B37 {RB17P]
LEFT_CO 6 LEFT_CONN _A38 38 | A37 ""“ B37 g7 RIGHT CO RA19P) 87 | B37 ‘}‘ A7 38 HT_CONN _B38 {RB18
39 | A38 ® B38 758 88 | B38 © A38 739 HT_CONN B39 {RB18P| |
40 239 a 339 89 100nF:0402 | |_C250 XAUI RX_P3 89 gjg Py ﬁig 40
XAUI TX P3 C 41| A40 40 790 100nF;0402 | [_C254 XAUI RX_N3 9| & Ao [
XAUI TX N3 c 22 | A4 B41 797 ~D G 91 | B41 422 ~D_GND
XAUI TX_P: C 43 | A42 B42 Y65 f0onF0402 | |_C258 XAU 9o | B42 A42 73 Tayout Note:
XAUI_TX C 24 | A43 B43 793 00nF;0402 C261 XAU 93 | B43 A43 |7 Place multiple ground vias near
XAUL TX P2 C 45| Ad4 B44 794 00nF:0402 | [_C265 XAU 2 04 | B4 Add 75 the connectors' ground pins
XAUI TX C 46 | A45 345 95 nF:0402 | [ G269 XAU 95 gjg ng 46
XAUL TX PO C 47 | A46 46 ["o6 nF:0402 | [ G273 XAU PO o6 5 e a7
XAUI TX_NO C 48 ﬁg g;g 97 nF:0402 [ C280 XAU 0 97 BZZ Ajg 48
M&C 4  ({RIGHT TX} 98 |
VEC 49| pat Be0 [res_—mec LEFT X1 M&C 4 RIGHT Tx| o8 | P48 s [49 mac s {RIGHT_RX}
B B
GWE49DHRN-T941 GWE49DHRN-T941
Auxiliary DAC
FR10
GAIN_DAC +3.3V c180 o
D—*3'3V<’_O:>7_| |_4.7u|=;oeoa -GND
Layout totes BLM18KG121TN1 c17a
DAC should be placed near left connector 470nF;0402
we ¥ ® K+ AZ
A AUX_DAC_S[1-3] o o Mobile Satellite Services A
g z R73 [18221A Flower Hill Way
2 | SDIN © 6 LEFT_CONN_B13 [Gaithersburg, MD 20879
b SCLK. vouT oA
SYNC . 0402+
0R:0402;1%
12 Bit D/A Gain DAC adjacent to B13 on the Title
AD5621BKSZ bottom of the Left Connector COM'1800 / CONNECTORS
ize Document Number ev
8 | Y14002 !
Date: __Friday, October 17, 2014 Bheet 4 of 16
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1

Layout note: split to CKO/CKl pins into tw

o

DDR3_VTT DDR3_VREF equal-length branches near FPGA. Place 100 Ohm and
D_+1.5V D_GND SpF differential termination at the split. Ref:
Micron TN4720 App Note
I <
o EEEEEE | S8 - Q< |S5(812/¥(2/2 318
3 DDR3_CK_P[0-1] [ wmmmmm DDR3 CK PO 101 SS85S585C00552558585588 £FE uli  *222080008800808848888 | s DDR3 DQO
gilabit: RIZ 4 7KTAGE% DS ORET—— 73 kv 555555885 >> gt oat s Be
3 DDRY_CK N[0-1] [ Demmmmmme D_GND<t AN DDR3_CK_P1 102 | SKEO caocks b2 |7 DDR3 DQ
DDR3_CK N1 104 Data Byte 0 4 R3 DQ
3 DDR3_CKE[0-1] [ 5055 2| CKi# DQ4 =
D_GND<—RIR A4IKD402;1% DDR3 CKET 74| SKI# Dod (6 3
_ DQ6 3 D_+1.5V
DDR3 CS N0 4 8 3 _+
3 DDR3_CS_N[0-1] D — R : ?? DQ7 A
DDR3_CMDO__{RASH] o | S 21 C167]|_470nF:040:
3 DDR3_CMD[0-3] [ s DDR3 CMD1__{CAS#) s Doe 23
DDR3_CMD2 __{WE#} o Command oo [as C178||_470nF:0402]
DDR3_BA 0 35
3 DDR3_BAD-2] [ e DDR3_BAI 08 | BAO Data Byte 1 a2z C182/| 470nF;040
R3 BA2 79 24
BA2 DQ13 [754 C179| |__470nF;0402
DDR3 DMo 11 DQ14 735
DDR3 DI 28 BM? bats C168| | _470nF;0402]
DDR3 DI 46 39
2 DM2 DQ16 y
3 DDRs_DM[0-7] : E E gg DM3 Data Mask bQ17 11 G223 A7ONE.040
3 D5 53| DM pats 53 215 | 470nF:0402]
3_DM6 70 Data Byte 2 40
3 DM7 87| Dve ng? 42 C211||__470nF;040:
50
DQ22 755 C208| | _470nF;0402
DDR3 ADDRO % |, DG23
DDR3_ADDR o7 | A0 024 |57 C202| | _470nF:0402]
DDR3_ADDR 96 59
3 ADDR 95 ﬁg Address Data Byte 3 ngg 67 C192/ | 470nF:040:
3 ADDR 92 69
3 ADDR 91 Qg ngg 56 C181] | 470nF:0402]
3 ADDR6 50 58
3 ADDR? 86 | 6 ngg 68 C200| | 470nF;040:
3 DDR3_ADDR[0-15] [__> L 89 1 ns past (2 \
3 ADD 85 | o - ©209| | 470nF;0402
3 ADDR10 107 DDR3 DQ32
3_ADDRI11 4| A10AP Dase DDR3_DQ3 C213| _470nF;0402)
DDR3_ADDR12 4 DDR3_DQ34
R3_ADDR13 1 2} g;ﬁg ngg 143 R3_DQ3 C209 | 470nF:040:
DDR3 ADDR14 0 ATANG Data Byte 4 DQ | 130 3
DDR3_ADDR15 s A}g;NC Dogg 132 3 1 cat 470nF;0402,
40 3
DQ38 5 y
, Doss [z 3 C225| | 470nF;0402
DQSO
g DQSO# S O K E DQ40 —g D (YND
DQSt < ; I DQ41 [ -
7 57
Differential Data 7 ng;# Bgig [ 159
Strobe (DQS) traces 45 Data Byte 5 46
rou;ed close ax;d 1n§1ne 64 gggg# Bgig 128
with corresponding data 62 58 C29: 10nF;0402
byte (DQ) signals. 37 | DQS3#  pata strobe DQ46 [0 D_GND<)—2| DDR3_VREF
35 ngi# DQ47 place near pinl
54 | 163
DDR3_DQS_P(0-7] < == 52 DAS5, D8 165 b_GND<; c1az| 10nF:0402 1 prms vt
DDR3_DQS_N[0-7] <= ;ga base DQso ;? place near pin203
55| DQs6# D51 [g7 c
DQS7 DQ52 | S mile feae . .
86 Data Byte 6 66 Sensit 30mils trace between caps and pin
DQs7# DQ53 474 shield with gnd. other trace > 15mils away.
99 DQ54 [75
DORS_ O] < DDR3 1200 __{scl] 202 | YDDSPD Dass
= DDR3 12C1___ {SDA} 0 ggk bass
SODIMM presence detect D_GND< 7 Serial Presence-Detect
X SAD DQ57
D_GND<t i P DQ58 [o3
DDR3_ODTO 116 Data Byte 7 DQ59 g0
DDR3_ODT1 120 88?1) on Die Termination ggg? 182
92
DQ62 [
DDRS CMD3 ({RESET# 30 [ oo Dass [ea
< T Ne77 NF/EVENT 198DDR3 >, Az
& R81 & NC122 - Mobile Satellite Services
g BINER crmeraN8B388Y93E 385 ENRERER28SS event 18221A Flower Hil Way
=Y BOOON S s (temperature Gaithersburg, MD 20879
~ DNDNDNDNDNDNDNDNDNDNDNDNDNDNDNDNDNNDNDNDNDNDNDNNNNNNN NN g
= DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD DD too high) USA
< S>S>53>3>3>3>3>3>3>3>3>3>3>3>3>3>3>3>3>3>3>3>3>3>3>3>>>3>3>3>> requires 3.3V
O T e e llel RIS B el B e o B P e "™ GOM-1800 / DDR3 SODIMM
D_GND LU0 LU0 | B\ _
$ ize Document Number ev
b aND 8 | Y14002 !
_ Date: Friday, October 17, 2014 Eheet 5 of 16
1
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FPGA DEDICATED CONFIG, 3.3V I/O

100uF;4V;T;0805
As per ug483 D_GND
D_+3.3V XADC used for temperature and
A U7A supply voltages measurements
us D_+1.8V
. . . CFGBVS_0 A
ARM - FPGA communication programming o240
FPGA_JTAG[1 }T:g VCCO 01 100nF;0402
FPGA JTAG MS} veeo.02 DXN_0 [ 1
FPGA JTAG CK} JTAG programming uti — 10
FPGA JTAG Dl configuration D{éﬁ,‘;’ uio M?*g gﬁgﬁgg*g 9
FPGA JTAG DO} - 2 U9 | Moo e o [0
= 019
VREFN_0 [0
0402:19 VREFP_0
FPGA DONE < JEPGA DONE {DONE} D_+3.3v<:R24 4,2K0402:1% FPGA PROGRAMB r\dg PROGRAM_B_0 Vo _190 e
%=+ CCLK_0 VN0 [£13
FPGA_INITB < F——— D +3.3V<B79 A KGBEN;0402 VCCBATT_0 BLM18KG331SN1
TP1 1FPGA DONE {pONE} P—+33V< o G11
FPGA_PROGRAMB [ >—— DONE_0
TP_SMALL D 33V _ FPGA INITB Uiz | e o
o AT ~ FPGA
Bank 0 D_GND
J7 tingency
FPGA JTAG1 _{TMS} T
T1MDS| FPGA JTAG2 {TCKl} v mﬁﬁ
Bl FPGA JTAG4 {TDO} U TDO—%
P |
R FPGA JTAG2 {TCK} [ FPGA_JTAG3 {TDI} RS | 1075
GND |3 ~D_GND
vece >D_+3.3V XC7A100T-1FGG484C
J5
. R25 optional AES decryptor battery
JTAG CONN 6-PIN 100MIL 10K:0402:1% DNP  (remove OR resistor and supply
’ ’ VCCBAT through header)
\
D_+3.3V
AZ

D_+3.3V

Mobile Satellite Services
18221A Flower Hill Way
Gaithersburg, MD 20879
USA
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COM-1800 / FPGA BANKO
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FPGA
D_+3.3V
FR11
BLM18KG121TN1
VCCO_13
C186
470nF;0402
C212
470nF;0402
G214
470nF;0402

C207
470nF;0402]
C204
470nF;0402|

C193
4.7uF;0603

C194

4.7uF;0603

C195
4.7uF;0603

Cc38

100uF;4V;T;0805|

As per ug483 D_GND

BANK 13, 3.3 I/0

I/Os (LVCMOS33)

LEFT_CONN_A[17-31] < e
LEFT_CONN_B[12-16] < wmmmm——

Auxiliary DAC
AUX_DAC_S[1-3] <___ ==

UC_DATA[0-7] <o

UC_CTRL[1-4]

ARM - FPGA communication

UC CTRL1 (ALE}
UC CTRLZ {REB}
uC C WEB}
uc G FPGA CSB}

8-bit data bus shared by
FPGA and NAND flash

u7B
He00 13 vv 81 veco 13 1
Vig | VCCO_13 2
AB14 | VCCO_13_3
AAT7 | VCCO_13_4
VCCO_13 5 FPGA
AUX DAC S1_{SDIN} Y17 | o /o
AUE DAC £ ISl gS,b'g,NZ io_Lir_To_13 Bank 13
CONN_A22 AB I0_L1N_T0_13
CONN A21 ABT7 | 10_L2P_T0 13
CONN_A20 AAT3 | I0_L2N_T0_13
CONN_A19 AB73 | |O_L3P_T0_DQS_13
CONN_A18 AAT5 | IO_L3N_T0_DQS_13
COl A7 AB15 10_L4P_TO_13
CONN_A24 Yis | 10_L4N_T0_13
CONN A AA14 | 10_L5P_TO_13
CONN_A3 W I0_L5N_T0_13
COl B1 Y- 10_L6P_TO_13
CONN_A30 AB11 | |O_L6N_TO_VREF_13
CONN_A29 AB1Z | 10_L7P_T1_13
CO y AAG | IO_L7N_T1_13
) AB10 | 10_L8P_T1_13
) AAT0 | IO_L8N_T1_13
CO AATT | 10_L9P_T1_DQS_13
uc 70 Vio | I0_L9N_T1_DQS_13
UC DATAT W I0_L10P_T1_13
UG DATAZ vi1 ] IO_L1ON_T1_13
UC DATA3 viz | I0_L11P_T1_SRCC_13
UC DATA4 W I0_L11N_T1_SRCC_13
UC DATAS W I0_L12P_T1_MRCC_13
UG DATAG V15| IO_L12N_T1_MRCC_13
UC DATA7 via | 10_L13P_T2_MRCC_13
C ALE U75 | '0_L18N_T2_MRCC_13
C REB} vi5 | IO_L14P T2 SRCC_13
L S ERR R
CTR [ )_| 12| )
clALE {FPOACSEL 15 110 (15N T2 DQS 13
COl A25 W I0_L16P_T2_13
CONN_A28 T I0_L16N_T2_13
CONN_A27 U I0_L17P_T2 13
I0_L17N_T2_13

XC7A100T-1FGG484C

AZ

Mobile Satellite Services
18221A Flower Hill Way
Gaithersburg, MD 20879
USA
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FPGA BANK 14, 1.5V I/O

D_+1.5V
A
c210
o I~ 470nF0402 °
c218
I~ [~ 470nF0402
—_— G222 D_+1.5V
[ 470nF;0402] A urc
Cc226
| [ 470nF:0402] Y20
C248 U1g | VCCO_14_1
470nF;0402 T2 | VCCO_14_2
C184 t—TRi5 | VCCO_14_3
4.7uF;0603 pig | VCCO_14 4
| ceos | V4| VCCO_14 5 ||
4.7UF,0603 VCCO_146
Cc201
||| _c201 |
4.7UF,0603 LA X EN} P20
LA XDO! p22 | 10.0_14 FPGA
Pl : S s
Pull-up during LA XD. P21 ! U ) _
AVTH K492 10_L2P_T0 D02 14 Bank 14
100uF,4V,T,0805V configuration# D_GND R32 1K:Q402:1% LAl XD: Sg; IO:L2N:T0:D03:14
Bs per ug4s3 D_GND LAN RX . R 05T 5 10_L3P_T0_DQS_PUDC B_14
- TAN RX e PILREREA Y22 1 |0 L3N T0_DQS_EMCCLK 14
LAN_RX RXD0} R31 R:0402:1% U 10_L4P_T0_D04_14
. AN RX RXD1l R38 R04051o% 79| I0_L4N_T0_D05_14
[AN RX 5 [RXD2| Ra7 DOR.0405.To% Rig| 10_L5P_T0_D06_14 c
LAN RX 6 [RXD3} R35 N A100R:0402:1% Ti9 | IO_L6N._T0 DO7_14
T20-] I0_L6P_T0_FCS B 14
R I0_L6N_T0_DO8_VREF_14
b o weldio (7P T1 D09 14
DBRS DO4T AAso | IO_L7N_T1_D10_14
DDR3 SODIMM Bt AAs7| 10 L8P T1 D11 14
RS DOS F5 Vo I0_L8N_T1_D12 14
DR DOS e Vo| I0_L9P_T1DQS 14
R I0_LON_T1_DQS_D13_14
R 4 — — = —! et
DDR3_DQ[40-63]<_>= - i 10-C10P 7 D14 14
DBRs DOz Uso| I0_L1ON_T1_D15_14 n
DDR3_VREF R DA 50— 10_L11P_T1_SRCC_14
DDR3_DQS_P[5-7] <= - DDR 321 3 WV IO_L1IN_T1_SRCC_14
LAN CTRL 1{CLKi25 NDO} R29 00R;0402;1% Wi :8’H§E’meggg’111
DDR3_DQS_N[5-7] <= SR 718 110 L13P T2 MRCC 14
cal7e B D5 Vig| I0_L13N_T2_MRCC_14
S DDR3 D51 Vig | I0_L14P_T2_SRCC_14
DDR3_DM5-7] <= o DORI DS P8 AATo | 10_L14N_T2 SRCC_14
s DBRS DOS NG ABz0 | IO_L15P_T2_DQS_RDWR_B_14
= SRR Vi7| I0_L15N_T2_DQS_DOUT_CSO_B_14
B D53 Wiv| 10 L16P_T2 CSIB_14
B D_GND DBRs Doss AATg | I0_L16N_T2_A15_D31_14 .
DBRS Dot ABTg | IO_L17P_T2_A14_D30_14
Ethernet LAN PHY BbRsDa%E 77| 10_L17N_T2_A13_D29_14
LAN CTRL 2 {INT N} R33 00R;0402;1% Ufg | |O-L18P T2 A12 D28 14
RS D a1 10 L18N_T2 A11_D27 14
LANTX [1-6] <= 4 10 L19P T3 A10 D26 14
R 10_L19N_T3_A09_D25_VREF_14
LAN_RX_[1-6] < >w= Lol B18 110 L20P T3 A0 D24 14
R 10_L20N_T3_A07_D23 14
LAN_GTRL_[1-2] < == - 17 10L21PT3_DQS_ 14
DDR3 DQSE 75| I0_L21N_T3_DQS_A06_D22_14
DBRS Doss Rie| 10_L22P T3 A05_D21 14
DBRS Do 10_L22N_T3_A04_D20_14 o
DORT DQAeT 5 10 123P T3 A03 D19_14
B DO 10_L23N_T3_A02_D18_14
DR Does Ri7| 10_L24P_T3_A01 D17 14
LAN TX 1 [GTX CLK} R39 100R:0402:1% Ni5 | |0 L24N T3 A00_D16_14
10_25_14
XC7A100T-1FGG484C
AZ
A Mobile Satellite Services A

18221A Flower Hill Way
Gaithersburg, MD 20879
USA
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FPGA BANK 15, 1.5V I/O

DDR3 SODIMM

DDR3_DQ[32-39]<__ e
DDR3_ADDR[0-15] < jm=
DDR3_BA[0-2] < fmm
DDR3_CMD[0-2] <=
DDR3_CKE[0-1] <___fmm
DDR3_ODT[0-1] <=
DDR3_CS_N[0-1]< jumem
DDR3_DQS_P[4-4] < Swmm
DDR3_DQS_N[4-4] < e
DDR3_DM[4-4] < fmm
DDR3_CK_P[0-1]<___ =
DDR3_CK_N[0-1] e

Ethernet LAN PHY

LAN_CTRL_[3-5] < Swmm

u7D

C233
470nF;0402
C95
470nF;0402
C242
470nF;0402
C253
470nF;0402
C23r? .
C93
4.7uF;0603 D_+11S5V
C40
4.7uF;0603
C246 N21
4.7uF;0603 L17
C56 K
H
100uF;4V;T;0805
As per ug483 D_GND
LAN CTRL 3 {RESET N} J
DDR3 CK PO
R3 C 0 G
DDR3 CK P1 G
DDR3 C 1 G
DDR3 _ADDR14 J14
DDR3_ADDR H14
R3 ADDR
DDR G
DDR3_VREF DDR J
DDR H
DDR H
H18
DDR J22
C2p8YN DDR H22
3 DDR H20
w DDR G20
s R 21
e DDR K22
DDR 1
D_GND DDR L21
DDR J20
DDR3 BAQ J
DDR3 CMDO _ {RAS#} H
DDR3_ADDR15
LAN _CTRL 4 {MDC}
L20 ]
DDR3 CMD1__ {CASH# 22
DDR3 CMD2 _ {WE#] M22_|
DDR3 CS NO Mi8 |
DDR3 CS N1 L
DDR3_CKEO
DDR3 CKE1
DDR3_ODTO 20 |
DDR3 ODT1 20|
DR3 DM4 K
K14
DDR3 DQ32 M
DDR3 DQ33 L
DDR3 DQS P4 K
R QS N4 7
DDR3 DQ34 L14
DDR3 DQ35 L
DDR3 DQ36 L
DDR3 DQ37
R Q38
DDR3 DQ39
LAN CTRL 5 {MDIO} R20 00R;0402;1%

10_0_15 FPGA

I0_L1P_T0O_ADOP_15
I0_L1N_TO_ADON_15
Bank 15

I0_L2P_T0_ADO8P_15
I0_L2P_T0_ADO8N_15
I0_L3P_T0_DQS_AD1P_15
I0_L3N_T0_DQS_AD1N_15
I0_L4P_T0_15
I0_L4N_TO_15
I0_L5P_T0_ADO9P_15
I0_L5N_TO_ADOSN_15
I0_L6P_T0_15
I0_L6N_TO_VREF 15
I0_L7P_T1_AD2P_15
I0_L7N_T1_AD2N_15
I0_L8P_T1_AD10P_15
I0_L8N_T1_AD10N_15
I0_L9P_T1_DQS_AD3P_15
I0_LON_T1_DQS_AD3N_15
I0_L10P_T1_ADTOP_15
I0_L10N_T1_AD11N_15
I0_L11P_T1_SRCC_15
I0_L11N_T1_SRCC_15
I0_L12P_T1_MRCC_15
I0_L12N_T1_MRCC_15
I0_L13P_T2_MRCC_15
I0_L13N_T2_MRCC_15
I0_L14P_T2_SRCC_15
I0_L14N_T2_SRCC_15
I0_L15P T2 DQS_15
I0_L15N_T2_DQS_ADV_B_15
I0_L16P_T2_A28_15
I0_L16N_T2_A27_15
I0_L17P_T2_A26_15
I0_L17N_T2_A25_15
I0_L18P_T2_A24_15
I0_L18N_T2_A23_15
I0_L19P_T3_A22_15
I0_L19N_T3_A21_VREF_15
I0_L20P_T3_A20_15
I0_L20N_T3_A19_15
I0_L21P_T3_DQS_15
I0_L21N_T3_DQS_A18_15
I0_L22P T3 A17_15
I0_L22N_T3_A16_15
I0_L23P_T3_FOE B_15
I0_L23N_T3_FWE_B_15
I0_L24P T3 RS1_15
I0_L24N_T3_RS0_15

10 25 15

XC7A100T-1FGG484C
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FPGA BANK 16, 1.5V I/O
D_+1.5V
A
E 026'10 _ E
C262
| 470nF;0402]
C276 D_+1.5V
470nF;0402 A
c275 U7e
—— 55t
470nF;0402
C263 F22
470nF;0402] ¢—E715 | VCCO_16_1
C278 Big | VCCO_16_2
— . VCCO_16_3
4.7uF;0603 C! -
G277 B14] VCCO_16_4
—1 - VCCO_16_5
4.7uF;0603 A
C279 VCCO_16_6
—
4.7uF;0603
F15
G282 CLKREF_TCXO > - E2-110 0 16 FPGA
DD
19.2 MHz VC-TCXO for higher DDR F14 :8—::“3—]':%—112
VT £ il R3 F  LIN_TO_
100uF;4V;T;0805 requency stability gg:: 0 F16 | \5(2p 10 16 Bank 16
B3 DOS S14] 10_L2N"T0 16
As per ugds3 D.GND e &1 10_L3P_T0 DQS 16
3 E73 | IO_L3N_T0_DQS_16
c n 74| I0_L4P_TO_16 c
DDR3_VREF 5 E16 | I0_L4N_TO_16
- 3 576 ] I0_L5P_TO_16
- Dia | |O_L5N_T0_16
I0_L6P_T0_16
DDR3 SODIMM D15 | I0_L6N_TO_VREF_16
CEI‘!““ I0_L7P_T1_16
2 Q I0_L7N_T1_16
2 5 I0_L8P_T1 16
DDR3_DQ[0-31] < e £ . B13 10 LeN"T1 16
2 Qs N1 AT6 | 'O_L9P_T1_DQS_16
I0_LON_T1_DQS_16
DDR3_DQS_P[0-3] < Swm D GND 8 ’: 2| 10_L10P_T1_16 ]
) e g :8’IE1O';’P’;%CC
 L11P_T1_ 16
DDR3_DQS_N[0-3] <= Dt B8 10 L11N"T1 SRCC 16
D3 [RESET# Ci7 | I0_L12P_T1_MRCC_16
276 G781 'O_L12N_T1_MRCC_16
DDR3_DM[0-3] < j= ~ G7o | I0_L13P_T2_MRGC_16
B £19 ] I0_L13N_T2_MRCC_16
I0_L14P_T2_SRCC_16
DDR3_CMD[3-3] <= e B8 1 io (14N T2 SRCC 16
o5 N2 ETs | IO_L15P_T2_DQS_16
o N 820 | IO_L15N_T2_DQS_16 o
020 A50 | 10_L16P_T2_16
Qo1 ATg | IO_L16N_T2_16
Q55 AT9 | 10_L17P T2 16
055 F19 | I0_L17N_T2_16
F20 | 10_L18P_T2_16
CLKREF_EXT > BVE D20 | IO_L18N_T2_16
G0 ] I0_L19P_T3_16
G55 | I0_L19N_T3_VREF_16
S5 10_L20P_T3_16
871 ] IO_L20N_T3_16
. . As7 | 10_L21P_T3_DQS_16
MEMS (silicon-only) oscillator £55| 10 L21N_T3_DQS 16 L
high gs, 20ppm over -40/+85C, S5ppm aging lst year D22 | 10.122P T3 16
3.2%2.5mn footprint Eaf | 10 L22N T3 16
Do7 | 10_L23P_T3"16
G271 | 10_L23N_T3_16
MEMS OSC CMOS 100MHz 031 Goo | I0_L24P_T3_16
I0_L24N_T3_16
2 3 2 F2 _L24N_T3_
D_GND<t GND CLK %52%402;1% 10_25_16
XC7A100T-1FGG484C
D_+1.8V<t 1 oe vop | >D_+18V rva
u17
A C291 Mobile Satellite Services A
100 MHz oscillator for DDR3 clock 100nF:0402 18221A Flower Hill Way
Gaithersburg, MD 20879
D_GND USA
[Title
COM-1800 / FPGA BANK16
ize Document Number ev
5 | Y14002 1
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use BAT46WJ instead for 2.5V VCCO

FPGA BANK 34,

D_+3.3V D_+3.3V
A

D6 R74
ﬁ BAT46WJ O0R;0603;1%

VCCO_34

c227

470nF;0402
C185

[ 470nF;0402]
020'3 _
Ca6

| 470nF;0402]
C221

| 470nF;0402|

C42
4.7uF;0603

C183
4.7uF;0603
C43

4.7uF;0603
C39

100uF;4V;T;0805|

As per ug483 D_GND

I/Os (LVCMOS or LVDS)

RIGHT_CONN_A[1-14] <
RIGHT_CONN_B[1-13] < wm——
LEFT_CONN_A[1-14] < Swmm—
LEFT_CONN_B[1-11] < wm—

2.5V or 3.3 I/0

Select 3.3V or 2.5V VCCO for bank 34

U7F

;5m4<2

StAl

B35 2| <<l <=l <=0l <| |||~

(2> 2>

4j§§§§<5§§<

7|3 |3[3[3 3

10_0_34
I0_L1P_T0_34
10_LIN_TO_34
10_L2P_T0_34
I0_L2N_T0_34
10_L3P_T0_DQS_34
I0_L3N_T0_DQS_34
I0_L4P_T0_34
10_L4N_TO_34
10_L5P_T0_34
10_L5N_TO_34
I0_L6P_T0 34
I0_L6N_TO_VREF 34
I0_L7P_T1 34
I0_L7N_T1_34
10_L8P_T1_34

10 L8N T1 34
I0_L9P_T1_DQS_34
I0_LON_T1_DQS_34
I0_L10P_T1_34
I0_L10N_T1_34
I0_L11P_T1_SRCC_34
I0_L11N_T1_SRCC_34
I0_L12P_T1_MRCC_34
10_L12N_T1_MRCC_34
10_L13P_T2_MRCC_34
I0_L13N_T2_MRCC_34
I0_L14P_T2_SRCC 34
I0_L14N_T2_SRCC_34
I0_L15P_T2_DQS_34
10_L15N_T2_DQS_34
I0_L16P_T2 34
I0_L16N_T2_34
I0_L17P_T2 34
I0_L17N_T2_34
10_L18P_T2 34
I0_L18N_T2_34
I0_L19P_T3 34
I0_L19N_T3_VREF 34
10_L20P_T3 34
10_L20N_T3_34
10_L21P_T3 DQS_34
I0_L21N_T3_DQS_34
10_L22P T3 34
10_L22N_T3_34
10_L23P T3 34
I0_L23N_T3_34
10_L24P_T3 34
I0_L24N_T3_34
10_25_34

XC7A100T-1FGG484C
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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
b L!BAT46WJ OR;0603;1% & pad (only one i u7G b
. 7| VCCO_35_1
VCCO_35 2
B H6 | VCCO_ 353
cg2 ¥888’3s’4
N R’ - E— 355
470nF;0402 )_35_!
ronF040 C1 1 V660 356
o 470nF;0402
c84 ONN_A15 F4
1 [~ 470nF0402] CONN B39 [RBI8P B1 | 19085 FPGA o
G229 CONN B35 (RB AT IO_L1P_T0_AD4P 35
] [ 470nF;0402 CONN_A38_{RAT9P Gz | |9-LTN_T0_AD4N 35
0103 CONN Ao ha &5 10_L2P T0 AD12P 35 Bank 35
— IO 0303 CONN 537 b 10_L2P_T0_AD12N_35
; C 37 {RB E
c85 CONN B35 (RB17] 57| 10_L3P_T0_DQS_ADS5P_35
4.7uF;0603 | CONN_A36 {RA18P| £5 | IO_L3N_T0_DQS_AD5N_35
co2 | CONN_A35 {RA D2 | 19-L4P T0 35
——47.Fos03 ] o) I0_L4N_TO_35
4.7uF;0603 CO B35 {RB16P! G TN U
Cos CONN B34 {RB I0_L5P_T0_AD13P_35
4.7UF;0603 | CONN_A34 {RA17P) 10_L5N_TO_AD13N_35
7UF; CONN A5 (RAT E5 | 10_L6P_T0_35
c8o CONN A28 {RA13P k1| I0_L6N_TO_VREF_35
c CONN A28 (RA J7| 10_L7P_T1_AD6P 35 c
100uF;4V;T;0805) CONN B30 {RB14P Hz | |O-L7N_T1 ADGN 35
CHT CONN b2 (o1 82 | |0 Lo T1-AD1 N 5
483 GHT CO P > _L8N_T1_/ |
Bs per ug D_GND Db o0 BB K21 10-tepT1 D0 AB7P 35
GHT CONN A30 {RA15P J5 | IO_LON_T1_DQS_AD7N_35
CONN A9 {RA I0_L10P_T1_AD15P_35
CONN AS2 (RATGP I0_L10N_T1_AD15N_35
CONN A31 (RA Ga | I0_L11P_T1_SRCC_35
CONN B33 {RB12P Hia—| IO_L1IN_T1_SRCC_35
CONN BooRBTs G4 | I0_L12P_T1_MRCC_35
CONN A%s (RATP Ka | 10_L12N_T1_MRCG_35 "
CONN AS7 {RAT4 34| 10_L13P_T2_MRGC_35
5o R I0_L13N_T2_MRCC_35
HIGH-SPEED LVCMOS or LVDS I/Os 5: ﬁgg ;ﬁ P IIZ |0_L14P_T2_SRCC 35
CONN B2 (RB16P M1 IO_L14N_T2_SRCC_35
RIGHT_CONN_A[15-38] < CONN Do RBIo 7] I0_L15P_T2_DQS 35
CONN 519 (RE9P! vz | 10_L15N_T2_DQS_35
RIGHT_CONN_B[14-39] < wmmmm— CONN BT {RBY! M2 | 10_L16P_T2735
CONN £25 {RBI3P K6 | IO_L16N_T2_35
LEFT_CONN_A[15-16] < e CONN Bo7 R J6 | 10_L17P_T2 35
CONN D24 RBIop {5 I0_L17N_T2.35
CORN o RE Ta]10_L18P_T2_35
CONN B17 (RBSP! 7| 10_L18N_T2_35
B CONN 516 (RBSN I0_L19P_T3_35 B
CONN AT6 {RASP! "7 | IO_L19N_T3_VREF 35
CONN ATE (RABN 7| I0_L20P_T3735
CONN_A RA9P] 10_L20N_T3_35
CONN A17 {RAON P4 | 10_L21P_T3_DQS_35
CONN B15 {RB7P! po | 10_L21N_T3_DQS_35
CONN BT4 (RETI 5] 10_L22P_T3_35
CONN AZ2 (RATIP Mo | 10_L22N_T3_35
CONN AsT {RATH ME | I0_L23P_T3_35
CONN A0 (RATOP 6| |I0_L23N_T3_35
CONN AT9 {RAT0) N5 | 10_L24P_T3_35
NN AT6 6| 10_L2aN_T3_35 -
10_25_35
XC7A100T-1FGG484C
AZ
A Mobile Satellite Services A
18221A Flower Hill Way
Gaithersburg, MD 20879
USA
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MGT_+1V<¢

uzi

MGT_+1.2V <¢

Eg | MGTAVCC_01

[ Fo9 | MGTAVCC_02

70| MGTAVCC 03

D6 | MGTAVCG_04

MGTAVCC_05

D_+1V

871 MGTAVTT 01

MGTAVTT_02

MGTAVTT_03

g MGTAVTT_04
B5 | MGTAVTT_05

MGTAVTT_06

D_+1.8V_VCCAUX

T1o| VCCINT 01

Ro | VCCINT 02

77| VCCINT 03

10| VCCINT 04

ps | VCCINT_05

N7 | VCCINT 06

wg | VCCINT 07

I Ks | VCCINT_08

7| VCCINT 09

VCCINT_10

VCCINT_11

VCCINT_12

VCCINT_13

VCCINT_14

D_+1V_BRAM

o|o

VCCAUX_01

VCCAUX_02

VCCAUX_03

HT2 | VCCAUX 04

VCCAUX_05

77| VCCBRAM_01
ﬁ VCCBRAM_02
VCCBRAM_03

FPGA
Supply

XC7A100T-1FGG484C

GND_01
GND_02
GND_03
GND_04
GND_05
GND_06
GND_07
GND_08
GND_09
GND_10
GND_11
GND_12
GND_13
GND_14
GND_15
GND_16
GND_17
GND_18
GND_19
GND_20
GND_21
GND_22
GND_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
GND_53
GND_54
GND_55
GND_56
GND_57
GND_58
GND_59
GND_60
GND_61

GND_62
GND_63
GND_64
GND_65
GND_66
GND_67
GND_68
GND_69
GND_70
GND_71

GND_72
GND_73
GND_74
GND_75
GND_76
GND_77
GND_78
GND_79
GND_80
GND_81

GND_82
GND_83
GND_84
GND_85
GND_86
GND_87

FPGA POWER MGT I/0s (XAUI)

XAUI_RX_P[0-3] [ e
XAUI_RX_N[0-3] [ e

As per ug483

Y|
/1
AY|
]

Q
N
o
Q
R

6

N
o3

N
N
©
N
©
N
N
©
N

Q

n

XAUI_TX_P[0-3] < s
XAULTX_N[0-3] < jremmmmn

9

Q@
D
N
o
[}
R

8

R
o
R
D
R
o
R
o

[¢]

=

Q

7

[2]

1710172054

Q

7

[e]
»

0

[9]
2
[=]
D
2]
2]
3

0

100uF;4V;T;0805
100uF;4V;T;0805
£090:4nL Y|

£090:4NL'¥!
£090:4nL'Y!
£090:4nL Y|
£090:4nL'Y!
£090:4nL¥!
£090:4NL'¥!

U7H

XAUl TX_P3 D7
RX_P3 9
TX N3 C7
RX N3 c9

£090°4N.°%|
£090:4N.'p|
£090°4N.°%|
£090:4N.'p|
£090°4N.°Y|
£090°4N.°%|
£090:4N.'p|
£090°4N.°%|
£090:4N.'p|
£090°4N.°Y|
£090°4N.°%|
£090:4N.'p|
£090°4N.°%|
£090:4N.'p|
£090°4N.°Y|
£090°4N.°%|
£090:4N.'p|
£090°4N.°%|
£090:4N.'p|
£090°4N.°Y|
£090°4N.'| g

MGTPTXP3_216

MGTPRXP3_216

MGTPTXN3_216

FPGA

RX_P: B10
TX_N. A6
RX N A10
C120] | 100nF;0402 E6

|
2>
[ o e e o
-
<]
9|
jos]
o)

MGT_+1.2V R 100R;0402;1% F8

O
K

7

O
K
&

C49

(2]
a

0

C115| 100nF;0402 F6

MGTPRXN3_216
MGTPTXP2 216  Bank 216
MGTPRXP2_216

MGTPTXN2_216

MGTPRXN2_216
MGTREFCLKON_216
MGTREFCLKOP_216
MGTRREF_216
MGTREFCLKIP_216
MGTREFCLKIN_216

(o]
a
o]
Q
Q
Q

RX_P1
TX N1

£l

Q
©
Q
N
a1
R
a1

14

(<]
K
o

C55

(o]
a

9

Q
o3
N
Q
-3
ES
Q
o3
o

C72

(<]
N

TX_P1 “b5 |
D1
5 C

Q
Y
N
R
o
N
@
N
N
N
&
N
@
4

9 XA

RX_N1

20%0:4U0LY
2070:4U0Ly

20%0:4U0LY
20%0:4U0LY

2070 4U0LY
2070 4U0LY
20v0:4uoLyl [ Q
©
20v0'4U0LY
2070 4U0LY
2070 4U0LY
2070 4U0LY

C1

TX PO B:
RX_PO B
A

Al

<]
2>
[ e e et e i

RX_N

2070:4U0Ly
20%0:4U0LY
20%0:4U0LY
2070:4U0Ly
20%0:4U0LY
2070:4U0Ly
20%0:4U0LY
20%0:4U0LY
2070:4U0Ly
20%0:4U0LY
2070:4U0Ly
20%0:4U0LY
20%0:4U0LY
2070:4U0Ly
20%0:4U0LY
20%0:4U0Ly
20%0:4U0LY
20%0:4U0LY
2070:4U0Ly
20%0:4U0LY
=

Q

9

N
[N
N
N
(2]
3
[9]
&
<
Q
&
[9]
3
Q
(2]
@
[e]
1
Q
©
@©
Q
N
a
Q
N
a
N
Q
N
~
Q
N
]
B4

MGTPTXP1_216

MGTPRXP1_216

MGTPTXN1_216

MGTPRXN1_216

MGTPTXP0_216
MGTPRXP0_216
MGTPTXNO_216

MGTPRXNO_216

=
[9]

>
b
<
=

Y
N
<

GT
A

D_gND D_+3.3V

uio
6 1
VDD TRISTATE [—

C25! C26

156.25 MHz

20%0:4U0.Y
20¥0:4U0LY

20%0:4U0.Y
20%0:4U0.Y

2070:4U0LY
20%0:4U0.Y
2070:4U0LY
20%0:4U0.Y
20%0:4U0.Y
20¥0:4U0LY
20%0:4u0.Y

SN

||

D_+1V

FR1

BLM18KG331SN1
D_+JV_BRAI

v
D_GND

OSCILLATOR
LVDS output
4 3

Ul
Ul

£090:4NL'Y!
20%0:4u00
£090:4NL'Y!
20%0:4u00

5 | ourtEMs NC2 [F2—x

—_— C124
10nF;0

ouT GND
ASEMPLV-156.250MHZ-EC-T

v v
D_GND D_GND

D_+1.8V

FR3

BLM18KG331SN1
D_+J.8V_VCGAU

=

Y|

Cge| C83

C10§ C107

v
D_GND

XC7A100T-1FGG484C

402

Y|

™~ IAZ

9}
@
&
9}
@
2]
&
9}
*
N
R
3
<

Q
n
B
N
]
©
=)
Q

24

IS
X
RN
<
IS
NS

23

R
N
R
N

=
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100uF;4V;T;0805
100uF;4V;T;0805
£090:4nL¥!

£090:4NL'Y!
£090:4NL'Y!
£090:4nL¥!
20%0:4U0.
20¥0:4U0LY
20%0:4U0.Y

[18221A Flower Hill Way
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USA

£090:4NL'Y!
£090:4nL¥!

£090:4nL Y|

2ov0iduozpl 1S3
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Il
100uF;4V;T;0805
Y|
100uF;4V;T;0805
20v0'quoyl ['Q
£
20v0:3uozvl 1§
(=]

20%0:4U0.Y
20¥0:4U0LY
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D_+1.2V
A 221/64ma (1000/100)

D_+3.3V
68/29mA (1000/100)

D_+1.8V

24/10mA (1000/100)
| c24 FR8
| 100nF;0402 A 33V, | G157
FR7_BLM18KG331SN1 c19 | 100nF;0402
+1. £159) | 100nF:0402 100nF;0402 C160
—9| o | BLM18KG331SN1 - e
FR9 158] | 100nF;0402 700nF;0402] c161
PLL +1.2V C166 100nF;0402
151 [4.7uF;0608 | 100nF;0402] 162 [4.7uF;0608 |
ci75
BLM18KG331SN1 ¢ e v
23 | |100nF;0402 D_GND Ci176 D_GND
100nF;0402
27 | |4.7uF:0603 D_GND Chassis Grounding
r - Layout Note:
Place ferrite bead close to RJ1
LAN_CTRL_[1-5] D_GND and caps near both pins 13 & 14
LAN CTRL 1_{CLK125 NDO} C9 | [100nF:0402
LAN CTRL 2_{INT N A +33V
AN CTRL 3 {RESET N} A +1.2V
AN CTRL 4 _{MDC} FR6
CAN GTRL 5 _{MDIO} D_+12v
¢ BLMISKGS3ISN1
D_+1.8V D_GND C_GND
T1
PLL +1.2V c150 : LAl pe—
Cc146 1
3 <o F® g“g == oy olzle QT 100nF;0402 TRCT3
us Ml A C147 6
§ =9 veggss S e33O |
& 5 5 332223 5 é é é é Q 100nF:0402 TRCT1
. Q Iz =2>3>>>> > SSS = Layout Note: differential
LAN_TX_[1-6] [ > S oooobo <z oob All P/M pairs are 100 ohm 2 differential traces pairs IS_(AI\’/\llaz#:?CS
LAN TX 1 {GTX CLK} 24 < 2 TXRXP_A 11 I
[AN TX 2___{TX EN} 25 | GTX_CLK TXRXP_A 73 TXRXM A ] 10| TRD1+
TX_EN TXRXM_A TRD1-
LAN TX 3 XDO 19 5 TXRXP B H 4
LAN TX 4 XD 20 | TXDO TXRXP_B 75 TXRXM B (] 5 | TRD2+
CANTTXCE D o %B; TXRXM_B X TRD2-
AN TX 6 XD 22 7 TXRXP C 3
TXD3 TXRXP_C TRD3+
L 11 <> 10/100/1000 LAN i & [*——o<aic . = 1555
LAN RX 1 {RX CLK} 10 TXRXP_D H 8
TAN RX 2 {RX V] RX_CLK/PHYAD2 TXRXP_D [ TR o 5 TRD4+
RX_DV/CLK125_EN TXRXM_D Vi TRD4-
LAN_RX RXDO 32
LAN RX RXD 31| RXDOMODEO b GND R62 1K,0402:1% 13
AN_RX RXD 28 | RXD1/MODET G A _+3.3V R61 220R;0402;1% 14 | LED1.C
L D } A
Tri-color dual-led mode LAN_RX RXD 27 | RXD2/MODE2 17 LAN LED 1 LED1_A
RI8 4.7K.0402:1% RXD3/MODE3 LED1/PME_N1/PHYADO |~5—ANTED 2
D_GND<tEEAAAE e LED2/PHYAD1
R-OPEN;0402
LAN CTRL 1{CLK125 NDO} AWGIL 41| 0\ K125 NDOILED. MODE A +33V_ Re4 220R.0402:1% 6] cooa o
AN _CTRL 2 _{INT N} 38 48 R13 GND D GND R63 X X (1K:0402;1% 15 58
TAN RESET N 42| INT_N/PME_N2 ISET 12.1K04021% - _GND<3 LED2C @@
RESET_N Ua strapping pins Iz
LAN CTRL 4 {MDC} 36 o 46 5 2 for PHYADO0/1
AN CTRL 5 _{MD[O} 37 | MDC ” z o Xl 25 %0402;1% CLKGND >D_GND GbE_RJ45_NAG 2
LAN RX 2 MDIO 8 S 8¢ X0 Strapping options: =[=
4 1 PHYAD = 00111
disable low-jitter R22 KSZ9031RNXIA o o - D_+1.8V< VDD OE >D_+1.8V MODE = 1111 (when HSWAPEN
CLK125_NDO supplied 4.7K;0402;1% -40/+85C « < ~|< MEMS OSC CMOS 25MHz CLK125_EN = 0
to FPGA/MAC (or else R21 4.7K:0402;1%pwer power than 9021 ci8 LED_MODE = 1
remove pull-down 4.7K;0402;1% 100nF;0402 C_GND
resistor)
v D_GND
b_GND CLKREF25<___ ———
D_GND \ 25 MHz oscillator,
D_+1.8V D_+1.8V also drives ARM
Layout: Noisy clock trace... controller
keep ) from sensitive areas.
Daisy chain to ARM uC and FPGA.
Reset Hold Circuit R17 AZ + MS
20K;0402;1%
D4 Mobile Satellite Services
18221A Flower Hill Way
LAN CTRL 3 {RESET N} |/ LAN RESET N Gaithersburg, MD 20879
N USA
TN4148 ——co5 fTie
4.7UF;0603 LAN PHY
ize Document Number
b_GN 5 | Y14002
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5

OPERATIONAL RANGE: 4.5 - 12V
+5V DC Supply No damage: 20V max

Filter Reverse Voltage Transient Voltage
X . Vin_prot
52 Protection Suppression P
FRS
BATT+ [
BLM1BKGT21TN1 oolel <
2 o
BATT- 8
2 o
PO2ECH38TRA-E ] 5 D2
D_GND 12V TVS
low-profile 3.81mm
terminal block <
FDC658AE,
-30v, -3.4a, 75m0hm
D_GND
D_GND
1v 3A
Vin_prot ue 13
A PGOOD1 _ {+1V} 7 Ityp = TBDmA Vout =1V
PG ncp31708 YA g i , ~
2|, omoome VW 3.3uM:4A D_+1V
Converter R28 ce3| c34| cs2| cs3| ces| c73| c77 FR12
° 24.9K;0402;1% cs7 BLM18KG121TN1
N C79 6 VREF=0.8V 150pF;0402
= EN 0 0 0 0 0 0 0 C35 [C36
o c44 FB | 8| 8| 8|8|383|8 —— —*X£
277 co g|18|8(a8|8|8|8 —T=T=
= comr 22 clelelelelele & |3
5 [ogo} R27 RS s e
& o< 100K:0402:1% A A b A b A A ny o MGT_+1V
~ 15nF;0402 TSR SIS |55 |5|5(% 2 (8
R23 i NCP3170ADR2G _|,, 3 3 3 3 3 3 3 3 ]
1K;0402;1% =) =] =] S S S S 5] S
D_GND
1.2v 3Aa
ut4
PGOOD2 {+1.2V} 7 pa NCP31708 L2 Ityp = TBDMA Vout = 1.2V
Y Y Y
2|, omoome VW 3.3uM:4A =D_+1.2v
Converter R72 FR13
o 24.9K;0402;1% C154 c29 BLM18KG121TN1
& cl4 6 EN VREF=0.8V 150pF;0402 _|
S—= c148 B T, s s
] —sfcow 22 SR
w = g
5 09 67 e = S 2 MGT_+1.2V
] 1OnF-0402 49.9K;0402;1% B = I
R71 nF; NCP3170ADR2G _|, P 3 5
1K;0402;1% 3 ® o
e
D_GND
1.5V 3A -
u13 L
PGOOD3 _{+15V} 1o v . 5 Ityp = TBDMA Vout = 1.49V
Y YY)
2|, omc VW 3.3uH4A >D_+15V
Converter R54
° 24.9K0402,1% c122 c127
& | c132 61y VREF=0.8V 150pF;0402_|
';7‘— c131 FB 0 _[126 _[g1s0
© 5 o g = =
o comMP zz =] 3 3
N g2 28.7K:0402;1% o I by
-~ R60 10nF:0402  NGP3T70ADRZG ., S e 2 =
1K;0402;1% 3 @ ©
]
>D_GND

PCB Mounting Holes

TIIT

D_.GND D_GND D_GND

FPGA VCCINT 328mA quiescent
FPGA VCCBRAM 1lmA quiescent

LAN 221mA

PGOODI[1-3] Power Good Indicators

D_GND

Must be pulled up by ARM processor

Iz
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Vin_prot 1 . 8V 3A
us
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