LAN1 UsB1

LAN_RX_[1-6] 5
RX[1-6] . 238 DRTP07Le Use DATAD-T] DIGITAL INTERFACE
LAN_TX_[1-6]
USB_CTRL[0-3]
LAN_CTRL_[1-5] LAN_RX_[1-6] USB_DATA[0-7]
CLKREF25 USB_CTRL[0-3 REFCLK60 RIGHT CONN_B[1-34]
CLKREF25 LAN_TX_[1-6] USB_CTRL[0-3] RIGHT_CONN_B[1-34]
LAN PHY LAN_CTRL_[1-5] ~ USB_REFCLK60
SERIAL_TX[1-4] M&C_[1-2]
SERIAL_TX_EN
CLOCKS _TX | RIGHT CONN_A[1-46
PGA BANK3 SERIAL RX_EN RIGHT_CONN_A[1-46]
CLKREF SERIAL_RX_EN
CLKREF| FPGA_DATA[0-9
FPGA_DATA[0-9]
FPGA_PROGI1-3
FPGAOL FPGA BANKS 0/1 FPGA_PROGI[1-3]
CLOCKS
FPGA_HSWAPEN RIGHT CONN_A[1-40
RIGHT_CONN_A[1-40]
CLKREF
EPGA BANK? RIGHT_CONN_B34 @—2CHT CONN B34
MICRO @ _ @
79 d S 5 5 5
a9 ; 9 > 3 >
UC_XTAL_IN — CLKREF25 g =) [ = = £
FPGA_PROGI1-5) Dy .-4‘ o o S
FPGA_PROGI[1-5] FPGA_PROGI[1-5] o 3 3] 3] 3] o 3
<z < < a a a
[} [=} [=} o < < <
FPGA_DATA[0-9] CONNECTORS
FPGA_DATA[0-9] - FPGA_DATA[0-9]
hC_SPI[1-3] ADC_SPI[1-4]
FPGA_HSWAPEN
RIGHT_CONN_A[41-46] hC_CLK[0-1]
RIGHT_CONN_B[1-33] DAC DPACL
ARMLPUL 3 7 2 ) 7 2 B 7 g 7 3 3
3 = & 3 = & = = o e SR =)
ARM_PWM1_2 S~ =9 S~ =9 & A < T o
ARM_PWML 4 o 3 Y o 3 Y o % o o [ZE
ARM_PWM1_4 e Q9 e S 2 g J 0 9 2
ARM_ADC a = a < a 2 a < Q Q
ARM_ADC = 3 S 3 S 2 2 2 2
=)
5
T a =z a
£ 3 3 g o N
5 o] [ @ @ 4
SERIAL_RX[1-4] g
oAC oAC POWER?2
FPGA BANK2
MeC DAC_CLKO
M&C_[1-4]
R29 a POWER?Z
100R;0402:1% 5
pAC dLK1 3
M POWER1L
ARM PUWMLL 1k GAIN_CTRL
MICRO ANALOG INTERFACE
D_CNTRL[1-5 POWERL
SERIAL 10 D_CNTRL[1-5] !_! !_! oz oz
oo U PR P VGA
SERIAL_RX[1-4] M&C[3-4] X XX g% £
SERIAL_TX[1-4] AUX_DAC1 V2
SERIAL_TX_EN ARM_PWM1 4
SERIAL_TX_EN AUX_DAC2 Mobile Satellite Services
SERIAL_RX_EN ARM_ADC 182214 Flower Hill Wi
SERIAL_RX_EN AUX_ADC1 e bons
usA
ANALOG INTERFACE e
SERIAL 10 COM-1700 / MAIN
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B 1
Y12004

[Date: Friday, June 14, 2013 TSheet 1 of 18
5 I 4 | 3 | 2 — 1




ADC1 (IF or baseband I)
D_+1.8V
46. 1mA
FR18
BLM18KG331SN1
cea—!— —L cs1 —L c82 —L c73
4.7uF;0603 70nF;0402 [470nF;0402 [L00PF;0402
cs58
’_‘i 4.7uF;060§ _GND
GND oD
C76  100nF;0402
ADC CLK1 {ADC_CLKP} 1L S e
ks vs RS 3
ADC sanpling clock
ADC_CLK[0-1] [ w5119 1 83288 8
Layout note: 1000hm di fferential LVDS traces C71  100nF;0402 Clk+ 8 gcoz &
Dai sy chain FPGA -> ADCL -> ADC2 ADC_CLKO (ADC_CLKN| 2 < a < 7
{ } { % clk- <<= NC7 X
NC8 [Fg—X
NC9 5%
RXL P — NC[l)g FTA0C DO ADC_D[0-9]
- 10-BIT ADC D1 |5 23: g
_ 1L 2Vpp differential 31 b2 ADC _D:
DNP when configuring for 1/Q baseband i nput ]9[ 34 33R;Y402;1% VIN+ 80 MSPS b3 ADC _D:
GND GND C99  100nF;0402 R38 30 D4 777 ADBC D5
25R;0402;1% VIN- o2 g ADC be
N - N o o7 20 ADC D8
internal VREF 25 21 __ADC D9
ATB2012-5001 ATB2012-50011 e L& e po-MeE
+4dBm max - A - 6 frt 80 23
P < . < C-OPEN;0402 C8Y  up 26 MODE/OR <
! 3 [10pnF;0402 4.7uF;0603  |470nF;0402 SENSE 22 ADC DCO
T2 R37 , ot > a
25R;0402;1% vem 27 |\ £3
GND €98  100nF;0402 GND| 33R;0402;1¢ GND GND &g
{ % R33 28 %0
?0 B
33R and 22pF when RBIAS O nn Format: offset binary by defaul t
configuring for 1/Q AD9609BCPZ-80 <Jolo
baseband i nput R8O ADC,_SPI[1-4]
10K;0402;1% =PI
RX1_N — ADC SPI2
ADC SPIL {ADC SCLK]
ADC_SPI3 {ADC1 _CSB]
GND
R32
GND  <+—AAN—>D_GND
OR;0402;1%
Anal og signals
z
Mobile Satellite Services
[18221A Flower Hill Way
Gaithersburg, MD 20879
usA
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ADC2 (baseband Q)

FR6

BLM18KG331SN1

D_+1.8V

46. 1mA

L1

[e:] c56 C195 cr8
4.7uF;0603 ; ;
c67
’_‘i 4.7uF;060§ -GND
GND
C85  100nF;0402
ADC CLK1 {ADC_CLKP} 1L slolalol @
ks v ORREE @
ADC sanpling clock R35
ADC_CLK[0-]] [ === |\ps 100R:040219% 83288 8
€86  100nF;0402 Clk+ 933az &
Layout note: 100Chmdifferential LVDS traces ADC_CLKO {ADC_CLKN} 1L <zzz0 < 7
Dai sy chain FPGA -> ADCL -> ADC2 1 CLK- NC7 [g—X
NC8 [Fg—X
NC9 5%
NC10 —7*apc Do ADC_D[0-9]
DO o
10-BIT ADC D1 |5 23: g
RX2 P 2Vpp differential 31 VING gg ADC _D:
. — 28 DRA021% w0 80 MSPS s |18 235 g:
VIN- D5 1718 ADC D6
D6 719 ADC b7
BZ} 20 _ADC D8
internal VREF 25 21 __ADC D9
VREF D9_MSB
lce9
—_— 53 |23
22pF;0402 59 oo 26 | crnee MODE/OR
W.7uF;0603  U70nF;0402 < . oo 22 —> Apc_pco
27 0=z
33R;0402;1 GND GND vem 58
g
Rx2N  [> R26 28 232
RBIAS O nn Format: offset binary by defaul t
AD9609BCPZ-80 lolo
(5 R24
10K:0402:1% ADC_SPI[1-4]
100nF;0402 ADC_SPI2
ADC SPIL {ADC SCLK]
ADC_SPi4 {ADC2 CSB]
GND  GND

R77

GND  <t—AAA—>D_GND

0R;0402;1%

Anal og signals

AZ

IMobile Satellite Services
[18221A Flower Hill Way
[Gaithersburg, MD 20879
JUSA
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TRANSCEIVER INTERFACE

Differential analog I/O

Right-angle 2 row x 20 positions (40 pin) 2mm Connector
34

RX1_P é A2
RX1_N B2 ADC Inputs: 1.25 to 2.0 Vpp (differential)

No Damage: -0.3 to +2.1V (single ended)
RX2_P
RX2_N

Common Mode: 0.5 to 1.3V (recommended)
AUX_DACL typical use: rx gain control / RXAGCL AUX_DACL —

O|©|o|~|o|u
>
kS

Receiver Interface

D CNTRL1 {RX_AGC2}

TX1_P ;
TXLN

P B——gg AL3
TX2_N 571 B13

28
AUX_DAC2 typical use: tx gain control / TX_GAIN_CNTRL1 AUX_DAC2 D ) g iig Transmitter Interface
. B15
AUX_ADC1 typical use: tx power measurement TX_POAER_DET AUX_ADCL G ALS
D CNTRL2 _{TX ENB} %337 B16
D CNTRL3 _{RX_TXN} g\i;
y M&C4 BOTTOM_TX] 35
M&C[-4] M&C3 BOTTOM_RX) 36 g\ig
37
D CNTRL4 _{RX AGC3} 35| A19
D CNTRL5 _{CLK_OUT} RS OR;0402;1%) 39 i%g
40
renove resistor if clock creates too much noise B20
D_ONTRLLS] <> TMMF-120-01-L-D-RA
- v
GND
AZ
lobile Satellite Services
[L8221A Flower Hill Way
Gaithersburg, MD 20879
JUSA
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4 I 3 I 2 I 1
(26MHz) TCXO
2ppm tol erance, 0.5ppm over -30/+85C, 1ppniyear aging
D_+3.3V D_+3.3V
5 R23 C65
v 100R;0402;1% 470nF;0402
1 4
GND1 VDD D_GND
2 GND2 ouT 2
v
D_GND XTC7006
(10MHz) EXTERNAL FREQUENCY REFERENCE
D_+3.3V D_+3.3V D_+3.3V
D_GND
R30 470nF;0402
D_GND 10K;0402;1% vz O
R20 1 D_GND
*——NCc 82 -
0R;0402;1% oz
Ro1 56 R104 R99
C87_| |470nF;0402 2 4
s DGND 1 A—Do—v > CLKREF
MCX_PCB E‘- 0R;0402;1% Layout note 33R;0402;1% OR;0603
R31 NC7SZ04P5X  Noi se sources shoul d be L21 Az
Sel ect external 12K;0402;1% routed avay from L-OPEN;0603
D_GND frequency reference or reference clock ’ Mobile Satellite Services
TCX0 circuitry 18221A Flower Hill Way
Label "EXT REF (+5Vpp max)" Pads for 30MHz (3rd harnonic) Gaithersburg, MD 20879
LC filter USA
Layout: 3 pads, 1 conponent
[Title
D_GND c224 _
S22 o __COM-1700/ CLOCKS
ize Document Number ev
B 2
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DAC (1 baseband channel)

BLM18KG331SN1

C75
4.7uF;0603

7 D_GND GND
D_GND<t 27uF0608 | A ;
gl | to V Conversion
DAC CLKO __ {DAC CLK+} GND
ulo o= S&E 3 BN
R106
[a¥a) Qws [a] pga}
aYa) p=g a < 499R;0402;1%
DAC_CLK[0-1] [ e g CLK+ >3 33 3 > 88 L9 L8
Clk- 9% 33% < Tu
%
o oaoo ’ TX_P
T20H;1008;SRF>250MHz | 1.2UH;1008;SRF>250MHz
DAC CLKI __ {DAC CLK}
9 21
*— NC9 IOUTA
8 co4 co3 c92
paco 7N 12-BIT DAC 20 3.3pF;0402 5pF;0402 3.3pF;0402
DAC D[0-11] [ Do & DBO ouTB ;l L6 L5
DB1
DAC_D: 5 DB2 125 MS/S , TX N
DAC D 4 T2uH;1008;SRF>250MHz © 1.2UH;1008;SRF>250MHz -
DAC D: DB3 R105
DAC D! DbB4 499R;04021%
DAC D! 32| D5o « m orem 122 GND Low Pass Filter 0-32.5 Mt (33dB rejection at 97.5Mk)
DAC D 3 00w a co7
DAC D! 30 | D87 258 & 100nF;0402
DAC D 29 ned = 23
BAc D10 28| DB? Suy & RFIO — '”' —>GND oND
DAC DIl 27| DB10 so4 2 24 loutfs = 2mA
= DB11 533 & Fsapy 22— REA—cND
o705 glala] . 16.2K;0402;1%
DAC SPI3 {DAC RESET}
e _>DAC_SPI[1-3]
DAC SPI CSB_{DAC CSB} .~ pac_sp|_csB
DAC_SPIT {DAC SCLK}
R17

GND  <t—ANAN—">D_GND

0R;0402;1%

Anal og signals

DAC Qut put :
1Vpp/ 2Vpp (diff) + 500mV DC bi as

AZ

IMobile Satellite Services
[18221A Flower Hill Way
[Gaithersburg, MD 20879
JUSA
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DAC (1 baseband channel)

BLM18KG331SN1

o5 D_GND GND
D_GND<t 27uF0608 | A ;
gl | to V Conversion
DAC CLKO __ {DAC CLK#} F GND
o olols| e &l
us o= Al b1 e
R108
[a¥a) Qws [a] pga}
aYa) p=g a < 499R;0402;1%
DAC_CLK[0-1] [ e g CLK+ >3 33 3 > 88 L4 L3
Clk- 9% 33% < Tu
%
o oaoo ’ TX_P
T20H;1008;SRF>250MHz | 1.2UH;1008;SRF>250MHz
DAC CLKI __ {DAC CLK}
9 21
*— NC9 IOUTA
8 c63 c62 c61
paco 7N 12-BIT DAC 20 3.3pF;0402 5pF;0402 3.3pF;0402
DAC D[0-11] [ Do & DBO ouTB ;l L2 L1
DB1
DAC_D: 5 DB2 125 MS/S , TX N
DAC D 4 T2uH;1008;SRF>250MHz © 1.2UH;1008;SRF>250MHz =
DAC D: DB3 R107
DAC D! DbB4 499R;04021%
DAC D! 32| D5o « m orem 122 GND Low Pass Filter 0-32.5 Mt (33dB rejection at 97.5Mk)
DAC D 3 00w a C66
DAC D! 30 | D87 258 & 100nF;0402
DAC D 29 ned = 23
DAS 3] 25| DBY 8“5& % RFIO '{f—DGND GND
DAC DIl 27| DB10 so4 2 24 loutfs = 2mA
= DB11 533 & Fsapy [F2A——FREA—>GND
o705 glala] . 16.2K;0402;1%
DAC SPI3 {DAC RESET}
e _>DAC_SPI[1-3]
DAC SPI CSB_{DAC CSB} .~ pac_sp|_csB
DAC_SPIT {DAC SCLK}
R45

GND  <t—ANAN—">D_GND

0R;0402;1%

Anal og signals

DAC Qut put :
1Vpp/ 2Vpp (diff) + 500mV DC bi as

AZ

IMobile Satellite Services
[18221A Flower Hill Way
[Gaithersburg, MD 20879
JUSA
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CARD-EDGE RIGHT SIDE

PCB TOP SIDE Jg PCB BOTTOM SIDE
RIGHT CONN Al _{RA: 50 RIGHT CONN Bl _{RBIN}
RIGH A2__{RALP] AL Bl ™57 RIGHT CONN B2 _{RBIP
RIGH A3__{RA A2 B2 75 RIGHT CONN B3 _{RB2N}
RIGH A4__{RA2P] A3 B3 753 RIGHT CONN B4 __{RB2P}
RIGH A5__{RA: A4 B4 ™54 D_GND
RIGH A6__{RA3P] AS B5 |55 RIGHT CONN 86 (RB3N —
RIGH A7T__{RA 7| A6 B6 "56  RIGHT CONN B7 _{RB3P
RIGH A8__{RA4P} 8 | A7 B7 [757 RIGHT CONN B8 _{RB4N
RIGH A9 {RAS 9| A8 @ B8 ["58  RIGHT CONN B9 __{RB4P|
RIGH AL0_{RASP A9 B9 [759 RIGHT_CONN B10 {RB5N}
RIGH ATl _{RA6N ALO O B RicHT cO RBSP,
RIGH Al2_{RAGP) All = B1l 761 RIGHT CO RB6N!
RIGH AL3_{RAIN AL2 @) B12 1762 RIGHT CO {RB6P}
RIGH A14_{RATP] AL3 w B13 763 RIGHT CO {RB7N}
RIGH Al5 _{RASN Al4 = Bl4 ™64 RIGHT CO 5 {RB7P}
RIGH A16_{RABP] ALS b B15 765 RIGHT CO RBSN
RIGH AL7_{RAON} 17 | Al6 B16 766 RIGHT CO RB8P’
RIGH A18_{RA9P} 18 | AL7 O B[ %67 RiGHT CO 5 {RBON}
RIGH A9 _{RAION} 19 2}3 (] Sig 68 RIGHT CO 9 {RB9P}
RIGH A20 {RALOP} 20 69 D_GND
RIGH A21_{RA 21 | A20 = 820 70 RIGHT CONN B2L_[RBION] ©
RIGH 722 (RALIP} 22 | A2L Z B21 ™71 RIGHT CONN_B22_{RB10P}
RIGH A23_{RA 3 | A22 -] B22 775 RIGHT CONN_B23 {RBIIN}
RIGH A24_{RA12P} 24 | A23 (@) B23 |73 RIGHT CONN B24 {RB11P}
RIGH 725 {RA. 25 | A24 s B24 1774 RIGHT CONN_B25_{RBI2N}
RIGH A26 {RA13P} 26 | A25 B25 |75 RIGHT CONN B26 {RB12P}
RIGH 727 _{RA 27 | A26 w B26 ™76 RIGHT CONN_B27 {RBI3N}
RIGH A28 _{RAL4P} 28 | A27 1 B2 [777 RIGHT CONN B28 {RB13P}
RIGH A20_{RAIGN} 29 | A28 &) B28 |78 RIGHT CONN B29 {RB14N}
RIGH A30 {RA15P} 30 | A29 a B29 ™76 RIGHT CONN_B30 {RB14P}
RIGH A3L_{RA. 31| A30 < B30 750 D_GND
RIGH A32 {RA16P} 32 | A%l B31 g1 RIGHT CONN B32 {RBISN} =
RIGH A33_{RA 33 | A32 o B32 1785 RIGHT CONN B33 {RBI5P}
RIGH A34_{RAL7P} 34 | A33 = B33 |53 RIGHT CONN B34 {RB16N}
RIGH A35 {RA. 35 | A34 0 B34 "84 FPGA DATA9 _{RDWR_B}
RIGH A36_{RAL8P} 36 | A3° = B35 85 CCLK}
RIGH A37_{RA 37 | A36 < B36 g6 D7
RIGH A38_{RA19P} 38 | A37 o B37 757 FPGA
RIGH A39_{RA 39 | A38 [ B38 "85 T
RicH A0 (RASOPY 40| A39 0 B39 59 Froa
RicH AdT{RAZING 41| A40 O  B4O 5o —FpeA
RIGH Ad2 {RA2IP} 42 | A4l Bal o1 ~D_GND
RIGH A43_{RA22N) 43 | A42 B42 55— FpGA X
RIGH AdA{RA2P} 44 | A43 B43 793 F
RIGH A45_{RA23N} 45 | A44 BA44 1754 FPGA DATAO
RIGH A46_{RA23P} 46 | A4° B45 1795 F PROG3
47| A46 B46 96 GA_PROG2
28| A47 BA7 1797 FPGA PROGL
Mec 2 {RIGHT Tx}_49 | A48 B48 1”98 M&c 1 RIGHT RX}
A49 B49
PCle 98PIN Edge Conn
FPGA (RE)CONFIGURATION
e > FPGA_DATA[0-9]
HIGH-SPEED LVDS I/Os > FPGA_PROG[1-3]
RIGHT_CONN_A[1-46] < e
RIGHT_CONN_B[1-34] < e K+ AZ
Mobile Satellite Services
[18221A Flower Hill Way
Gaithersburg, MD 20879
MONITORING & CONTROL UsA
MeC_[1-2] [riue
COM-1700 / CONNECTORS
ize | Document Number rev
M&C 1 {RIGHT RX B 1
M&C 2 {RIGHT TX} Y¥12004
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FPGA (RE)CONFIGURATION & COMMS
FPGA LEFT SIDE, 3.3V I/O
FPGA_DATAID-S] <= 06 paTA (D0] D_+3.3V
FPGA DATAL {D1}
FPGA DATA2 {D2}
FPGA DATA3 _{D3}
FPGA DATA4 _{D4}
FPGA DATA5 _{D5}
FPGA DATA6__{D6} D_+3.3v uac
FPGA DATA7 {D7} [ SueTy
5 c
FPGA DATAS _(CCLIGALE} P9 | \eco 2 00 10.L2N_cMPMOSL 2 Y D_CNTRLS
GA DATA9 _{RDWR B/REB} R12 U D CNTRLA
9 Re | vcco_2 10_L2P_CMPCLK 2 [~y SERAL RG
U14 ¥§§8* '.8{2’}2 [ D CNIRL3
FPGA Programming FPGA CONFIGURATION o5 veco 2 0a 10_L1aN D122 [Hr—mer-connats {2
FPGA_PROG[1-5] <> b'GND VCCO_2 05 10_L14P D11 2 | SERRG
FPGA PROG1 {PROG_B} - I0_L15N_2 7y D_CNTRLL
FPGA PROG2 {CSI B} b +3.3v<RE 4.7K;0402:1% FPGA PROG1 {PROG B] FPGA PROG1 {PROG B} _ V2 10_L15P 2 |1 RIGHT CONN B32 {RBI5N}
FPGA_PROG3 {DONE] D33y SRI1B 330R,0402___FPGA PROG3 {DONE] FPGA DATAB _{CCLK/ALER15 | PROGRAM_B 2 IO_L16N_VREF_2 I"R11 RIGHT CONN B33 {RBI5P}
FPGA PROGA {INITB/WEB} D33V R9 4.7K;0402;1% FPGA PROGA {INITBIWEB} FPGA PROG2 {CSI B} T13 | |0-L1P_CCLK 2 10_L16P_2 ["VT5 "RIGHT CONN_A43 {RA22N}
FPGA PROG5 {SUSPEND} BNV FPGA DATAS _{RDWR B/Reg | 'O-L3N_MOSI_CSI_B_MISO0_2 10_L19N_2 177 RIGHT CONN A44 {RA22P}
Layout Note: TPL 1FPGA PROG3 {DONE} vi7_| |O_L48N_RDWR_B_VREF_2 I0_L19P_2 |"B11 RIGHT CONN A4l {RA2IN}
- Route UC_CTRLI as 500hm trace DONE FPGA PROG4 {INITBWEB} U3 | DONE_2 10_L20N_2 RIGHT CONN_A42 {RA21P}
- place ternination 100Rs closest to FPGA FPGA PROG5 {SUSPEND} R16 | !O_L65P_INIT_B_2 10_L20P_2 RIGHT CONN_B23 {RBIIN}
D +3.3v<;_P13 | SUSPEND 10_L22N_2 "M10 RIGHT CONN B24 {RBI1P}
33V CMPCS_B_2 :8{'%5’2 11 _RIGHT CONN B20 {RB14N}
Fi ATAO _{DO) R1 _L23N_2 577 RIGHT_CONN B30 {RB14P}
= = Dﬁ T1a] 10_L3P_DO_DIN_MISO_MISO1_2 10_L23P_2 |Ng —RIGHT CONN B2 {RBION)
ATA2_{D2} vig | !0_L12P D1 MISO2 2 I0_L4ON_2 ["\ig™RIGHT_CONN _B22 {RB10P}
FPGA DATAS (D" U5 | 10_L12N_D2_MIs03_2 10_L40P_2 [~/ RIGIT GONN Bis (RBTN
= ATAZ (D4} ve| 10_L49P_D3 2 I0_L4IN_VREF_2 -8 RIGHT GONN B15 {_l{RB7P}
Fi A5 {D5} R3 | |0_L49N_D4_2 FPGA I0_L41P_2 |7 RIGHT CONN B8 _{RB4N}
Fi A6 {D6} T :8{22:*3‘2% l,g{ﬁgé U7 __RIGHT CONN B9 _{RB4P}
i ATA7 _{D7) R _L62N_DG_ _L43P_2 ["pgRIGHT CONN_B18 {RBON}
t 10_L48P_D7 2 Bank 2 10_L44N_2 [-7—RIGHT CONNBI1s (RSP
10_L44P 2 5 —{—}-{ i
J8 R g:'?)‘;erasn?rls?r:glwézmiguration D_GND< l.\lrig 10_LIN_MO_CMPMISO_2 'O:L45N:Z Tg ::g: g: Bi ﬁgggg[
1 2 f D_+3.3V<t——" 10_L13P_M1_2 10_L45P_2 [~ —RIGHT GO 5 (RBSN
3| GNDL Vref "G JTAG TMS R19 0K;0402,1% FPGA JTAG TCK ALT 10_L46N_2 "7 RIGHT CcO 1_{RB5P)
5| GND2 TMS FPGA JTAG TCK D_+3.3v FPGA_JTAG_TDI D15 | TCK 10_L46P_2 ["p7RIGHT CO 2 {RB6N}
7| GND3 TCK FPGA JTAG TDO FPGA JTAG TDO T TAG 10_LA7N_2 "NgRIGHT CO 3_{RB6P}
9| GND4 TDO 715 FpGA JTAG TDI FPGA_JTAG_TMS B18 | PO 10_L47P_2 Y4 RIGHT CO {RBIN}
73| GND5  TDI ™S I0_L63N_2 |+ —RIGHT CONN 52 _{RBIP)
73 | GND6 NC1 ﬁ; RIGHT COI B27 (RB T G obal O ocks 10_L63P_2 "B RIGHT CO B6 RB3N
GND7 NC2 [ RIGIT CONN B8 {RB13PIR10 | IO_L29N_GCLK2_2 10_L64N_D9_2 [Ne—RiGrT CO B—‘—}-7 {RE3PY
e V10| 10_L29P_GCLK3 2 10_L64P_D8_2 =
87831-1420 Sl Lol b IRB 10_L30N_ GCLKO_USERCCLK_2
D_GND RIGHT CONN_B26 {RBI12P} U _L30N_ - = R
- RIGHT CONN B16 (RBBN] 10_L30P_GCLK1 D13 2 Notwith Differental Pair | 3 seRiAL RXI
FPGA JTAG header compatible with RIGHT _CONN B17 {RB8P} R | IO_L31N_GCLK30 D15 2 I0_L65N_CSO_B_2 "p735 D_CNTRLZ
i 3 10_L31P_GCLK31 D14 2 10_LI3N_D10_2
Xilinx 2x7 2mm connector CLKREF25 V9
SERAC R To| 10_L32N_GCLK28_2
—==et = |0 L32P_GCLK29_2
XCBSLX45-L1CSG324
CLKREF25 I:: Internal frequency reference (fromLAN PHY crystal)
Sensitive Input Clock Traces
D_CNTRL[1-5] O_ Digital controls for an external transceiver HIGH-SPEED LVDS I/Os FPGA DATA8 {CCLK/ALE}||C41 GND
C-OPEN;0402 T °-
RIGHT_CONN_B1-33] < e FPGA JTAG TCK ca2 GND
C-OPEN;0402 ©P-
RIGHT_CONN_A[41-46] < e Layout Note
Place clock capacitors close to the FPGA
RS422 RX
SERIAL_RX([1-4]
3
Mobile Satellite Services
18221A Flower Hill Way
Gaithersburg, MD 20879
UsA
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D_+3.3V
D_+1.8V
A
- c27
| |
| |
FPGA BOTTOM SIDE, 1.8V I/O
A
FPGA RIGHT SIDE, 3.3V I/O e - —
C165 _+1.
4.7uF;0603 A
D_+3.3V c23
4.7uF;0603 u4B 4.7uF;0603
U4A c174 SuppTy c181
SuppTy 4.7uF;0603 E17 F16 ADCL D8 -
RIGHT CONN_A39 {RA20N} F9 E10 G15 | VCCO_1.00 I0_LIN_A24_VREF_1 ["F15—Apci Do
RIGHT CONN A0 {RA20P} G9 | 'O_L38N_VREF_0 VCCO_0_05 |57 D GND 7y 10_L1P_A25_1 [~G18 ADCT DO —
RIGHT CONN A25 {RALSNS ALl | IO_L38P_0 VCCO_0_04 [ 517 - 7 10_L29N_A22_MIA14_1 |-G17ADGT D1
RIGHT Ol AZ_LG RAL3P| BT | '0_L3IN_0 VCCO_0_03 |55 5 10_L29P_A23_M1A13_1 574 ADCS D
RIGHT Ol AZ_LQ {RA15N} A12 | 10_L39P 0 VCCO_0_02 [g75 RI7 7 I0_L30N_A20_MIAL1_1 {4 —DAC P13
RIGHT CONN A30 {RATSPI B12 | IO_L41IN_0 VCCO_0_01 [g7g VCCO_1_05 10_L30P_A21_MIRESET 1 5 ADCL D3
RIGHT Ol A3—L1 {RATGN} AL3 | 10_L41P_0 VCCO_0_00 10_L3IN_A18_M1A12_1 577 ADCT D3
T e O e e
RIGHT CONN_A35 {RAL8N} A. ca CLKREF DACL SPI CSB_J18 | _L32N_AL6_M1A9 117 ADC2 D9
RIGHT CONN A28 ({RA18P B14 | |O_L62N_VREF_0 I0_LIN_VREF_0 [ 57 DAS SPIt Ji6 ] 10_L44N_A2_M1DQ7_1 10_L32P_A17_M1A8_1 ADCL D
RIGHT CONN_A33 (RAIN] E13 | 10_L62P_0 10_L1P_HSWAPEN_0 [~A>—RiGH AT RAIN <___]FPGA_HSWAPEN DACL DI 10_L44P_A3_M1DQ6_1 10_L33N_A14_M1A4_1 2DCT D
RIGHT CONN A34 [RA17P} F13 | 'O_L63N_SCP6_0 10_L2N_0 M55 —RiGH A2 {RALP} DACT Do 10_L45N_A0_M1LDQSN_1 10_L33P_A15_M1A10_1 ADC SPIZ__{ADCL CSB}
ANKG ALS AT5 | |O_L63P_SCP7_0 10_L2P_0 |-G6RiaH T {{—RAGN BACI D 1168 | 10_L45P_A1_M1LDQS_1 10_L34N_A12_M1BA2_1 ADC P2 {ADG SDIO}
RIGHT CORN B34 {RBIGNC15 | I0_L64N_SCP4_0 I0_L3N0 55 RiGH A2 {RAGPY DACT D 17| 10_L46N_FOE_B_M1DQ3_1 10_L34P_A13_MIWE_1 BT D
RIGHT CONN A37 (RATON} G14 | 10_L64P_SCP5_0 10_L3P_0 A3 RiaH 2 {{—RA BAGI DI 10_L46P_FCS_B_M1DQ2_1 10_L35N_A10_M1A2_1 2DCi D
5 —& 10_tesN_scrz oF PG A 10_Lan"o RIGH 5 I0_L47N_LDC_M1DQ1 1 10_L35P_A11_MI1A7_1 | 57
RIGHT CONN_A38 {RAl;P}D 4 B3 RIC A4__{RA2P) DACL D 4 ADC2 D
ADC CLKO [ADC CLKN 10_L65P_SCP3_0 10_L4P_0 FaA7RiGH A5 (RASN} DACZ D10 10_L47P_FWE_B MlDQO 1 10_L36N_A8_M1BAL 1 [ ADC D
ADC LKL {ADC CLKP B 10_L66N_SCPO oB K I0_L5N_0 M54 RiGH A6 {RA3P] BACS D 10_L48N_M1DQO. 10_L36P_A9_M1BAO_1 [ D
10_te6p_scr1_oBank O 10_Lsp 0 RIGH v 10_L48P_HDC M1DQ8 1 FPGA 10_1378_A6_mi1A1 1 [ &5
A5 _RIG A7__{RA DAC2 D ] ADC2 D
I0_L6N_0 [FeGeRiaH A5 {RA4P) BACS . p17 | 10_L49N_M1DQ11_1 10_L37P_A7_M1AO0_L |5 D
RIGHT COl 10_L6P_0 [ A7 RiaH ALS {RA7 DACT D 10_L49P_M1DQ10_1 10_L38N_A4_MICLKN_1 |G ADC> DL
RIGHT G 10_L34N_GCLK18_0 10_L10N_0 RIGH oF io_tson_miubesi 1 Bank 1o L38P ' A5_MICLK_1 c
RIGHT CO| C7_RIG AL4_{RATP} DAC ADC SPI4__{ADC2_CSB}
RIGHT Ol 10_L34P_GCLK19_0 I0_L10P_0 [~A5RicH A {RABN] BACS DI Tig | 10_L50P_M1UDQS_1 _L39N_M10DT_1 [~373ADc SPIT {ADC SCLK]
RIGHT Ol —5g | '0_L35N_GCLK16 0  IO_L8N_VREF 0 [F3sRiaH AT0{RASP} DAC T17| I0_L5IN_M1DQ13_1 10_L39P_M1A3_1
RIGHT Ol 11| '0_L35P_GCLK17_0 10_L8P_0 -cgRiaH AT {{—RAQN_ DAC CLKO U8 | I0_L51P_M1DQ12_1 Qobal Qocks | 1 DACL D3
RIGHT Ol 511 | IO_L36N_GCLK14_0 10_L1IN0 5 RiaH ALS {RA9P} DAG LKL —U17 | /O_L52N_M1DQ15_1 10_L4ON_GCLK10_M1A6_1 [~FF BAGL D2
RIGHT Ol ALG | '0_L36P_GCLK15_0 I0_L11P_0 A8 —RIGH AL {RABN] DACZ D6 4| 10_L52P_M1DQ14_1 10_L40P_GCLK11_M1AS5_1 |7 DACL D
RIGHT CONN A24 {RA12P} C10 | !0_L87N_GCLK12 0 I0_L33N_0 Fgg—RiaH 2 {{—RABP SAC? &P CSE Wiz | '0_L53N_VREF_1 10_L41N_GCLK8_MICASN_1 [gie—ADc? DCo
10_L37P_GCLK13 0 10_L33P_0 DACE DL i3 10_L53P_1 10_L41P_GCLK9_IRDY1_MLRASN_1 {7 SACL D
Qobal d ock 10_L6IN_1 10_L42N_GCLK6_TRDY1_MLLDM_1 [
obal O ocks DACL D4 L L1 DACL D!
E7 DACS D3 516 | I0_L61P_1 10_L42P_GCLK7_M1UDM_1 [~fiTg ADCL BCo
£610_L7P_0 DACT D7 10_L74N_DOUT_BUSY_1 10_L43N_GCLK4_M1DQ5_1 [ A>3 DI
£/ I0_L7N_0 10_L74P_AWAKE_1 10_L43P_GCLK5_M1DQ4_1
£8 10_L9P_0
10_LON_0
Gg_| 109N XC6SLX45-L1CSG324
Fg | 10_L32P_0
11| 10_L32N_0
F1o | '0_L40P_0
F11 | |0_L4ON_O
L] o420 BANKO A15
512 ] 10_L42N_0
1o | l0_L47P0
F15 | 10_L47N_0
£15| |0_L51P_0 RIS
10_L51N_0 10K;0402;1%
XC6SLX45-L1CSG324 DAC1_SPI_CSB < }— e=___]ADC1_D[0-9]
DAC_SPI3
DACL D[0-11] < jmmm — ADC1_DCO DY I.8vsignal (bankl full)
R16
< — DAC2_SPI_CSB < |— e |ADC2_DI[0-9] 10K;0402;1%
ADC_CLK[0-1]
DAC2 D[0-11] < frmmmm —<__]ADC2_DCO
HIGH-SPEED LVDS I/0Os
DAC_CLK[0-]] < o D_GND
e=——<__>ADC_SPI[1-4]
RIGHT_CONN_A[1-40] < wmmmm—— DAC_SPI[1-3] < e =
RIGHT_CONN B34 <—>—— Mobile Satellite Services
18221A Flower Hill Way
CLKREF D— Hi gher-stability frequency reference: Gaithersburg, MD 20879
External frequency reference (MMCX connector) or USA
Internal TCXO
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LIRS <= FPGA TOP SIDE, 2.5V I/O o

LAN_TX_[1-6] <= c1s
I~ [ 47onF0402
LAN_RX_[1-6] <= ci152
o nF;
USB_DATA[0-7] < wmmm — c16e
- [——47onF0402
Cc151
USB_CTRL[0-3] < e [ 470onF0402 |
ci4
USB_REFCLK60 < }— — —7onF007]
c1s0_
c13
2.7UF:0603
c149
4.7uF;0603
co
S| E— R
4.7uF;0603
c148
4.7uF:0603
D_GND
D_+25V
U4D A
SuppTy
10_L47P_M3A0_3 VCCo_3 05 [
I0_L47N_M3A1_3 VCCO_3 04
—[5 I0_L49N_M3A2_3 VCCO_3_03
SERIAL TX4 _LA9N_M3AZ 3
Layout: sensitive trace F 10_LA4SP_M3A3_3 VCCOo_3 02 4
Y " USE REFCLKE0 |0_L5IN_M3A4_3 VCCo 3 01 |g5
10_L44P_GCLK21_M3A5_3 VCCO_3_00
10_L44N_GCLK20_M3A6_3
—pa| 10_L49P_M3A7_3
USB DATA7 D _L49P_M3AT_
USE DATAZ D] I0_L52P_M3A8_3 10_L37P_M3DQO0_3 SERIAL_TX_EN
U5 CTRio [NxT] F4 | '0_L52N_M3A9_3 10_L37N_M3DQ1_3 ;SERIAL_RX_EN
——=UsE DATA+ D3| 'O_L51P_M3A10_3 10_L38P_M3DQ2_3
Go | I0_L54N_M3A11_3 10_L38N_M3DQ3_3
—Fg | I0_L53N_M3A12_3 10_L41P_GCLK27_M3DQ4_3
USB CTRLL {DIR} —_Fi _LSSN_| - _L41P_ ! =
USB GTRL2 {§Tp}, = 10_L55P_M3A1373 10_L41N_GCLK26_M3DQ5_3
10_L55N_M3A14_3 i0_L40P_M3DQ6_3
G3 10_L40N_M3DQ7_3 CTRL 2 {INT N}
10_L46P_M3CLK_3 10_L36P_M3DQ8_3
G1_| !0_L46P_| - _L36P_ . CTRL 5__{MDIO}
f7{1o_t4en_macikn 3 FPGA  0-L3sN m3poe 3 X (%321
10_L53P_M3CKE_3 10_L35P_M3DQ10_3 T (03]
SERIAL TX2 L4 10_L35N_M3DQ11. 3 RX_4 {RXD1}
SERIAL XL T3 10_L39P_M3LDQS_3 10_L33P_M3DQ12_3 N {RxDZ
LaN RZ [RX V] P2 | IO_L39N_M3LDQSN_3 Bank 3 107133 M3001373 o R b
AN RX 5 [RXD0} 1 10_L34P_M3UDQS_3 10_L32P_M3DQ14_3 KT K E—}—N}
10_L34N_M3UDQSN_3 10_L32N_M3DQ15_3
LAN CTRL 1 _{CLK125 NDO}L5 LAN_TX XDO)
Re—| 10_L43P_GCLK23_M3RASN_3 I0_LIN_VREF_3 [Nz TAN CTRL 7 ({TMDC,)
USB DATAL —E3| 10_L43N_GCLK22_IRDY2_M3CASN_3 10_L1P_3 | -p3—CANTX (GTX G
USB_CTRL3 {RESETBJF2 | |O-L50P_MSWE 3 10_L2N_3 "5 TAN TX XD,
1| 10_L48P_M3BAO_3 10_L2P_3 ["M5 AN CTRL 3__{RESET N
USB DATA0 —ET ] 10_L48N_M3BAL 3 I0_L3IN_VREF 3 |5 SERIAL T
Layout: sensitive trace 10_L50N_M3BA2_3 10_L31P_3 [Ex
Y " el BRI 10_L42N_GCLK24_M3LDM_3 10_L54P_M3RESET 3 &7 Y
— 10_L42P_GCLK25_TRDY2_M3UDM_3 10_L'83N_VREF_3
c2 USB_DATA6
K6 10_L83P_3
10_L45N_M30DT_3

XC6SLX45-L1CSG324

Layout: sensitive trace +
Place pad near FPGA pin (to filter glitches if any)

c17
LAN RX 1 {RX_CLK} | | C-OPEN;0402
I

AZ

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

el > SERIAL_TX[1-4]
[Title
COM-1700 / FPGA BANK3
ize Document Number ev
s | Y12004 L
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D_+l2V
D_+1.2V PLL_+1.2V A_+l2V D_+33v A_+3.3V D_+2.5V
A 221/ 64mA (1000/ 100) 68/ 29mA (1000/ 100)
40/ 15mA ( 1000/ 100)
FR17 BLM18KG331SN1 168] | 100nF;0402
161| | 100nF;0402 FR4
< ) } +1.2v |—4—
A 172] | 100nF;0402 ) BLM18KG331SN1
FR16
(j ) SPLL +1.2V 156| | 4.7uF;0603 | 171] | 4.7uF;0603 |
A v
BLM18KG331SN1 b_GND D_GND
433V D_GND
LAN_CTRL_[1-5]
LA {CLK125 NDO}
LA {INT_ N
LA {RESET N}
LA L {MDC} H H
TA L5 {MDIO] A+1.2V D_+1.2V Chassis Groundlng
Layout Note
A_+3.3V Place ferrite bead close to RI1
PLL_+1.2V D +2.5V T1 and caps near both pins 13 & 14
iy C223
C153 10 15 R71 75R;0402;1% |
Layout Note D_GND [——foonF;0402 | TCT4 mcTe | —GND
place C-open near pin 24 C160 7 18 Ri1 75R;0402;1% | 1nF;0402
3| <lo| JRRRBB <S5 SE<R Q e TCT3 McTs o RILAANADBR0402:1% ¢ - Ini
U2 c 4 21 R13 75R;0402:1%
——T00RF:0402 | AN
4 Y0 YTo00oa daN oY Q9 o e ez merz BLM18KG331SN1
F ag 2J9389 IS $£23 | cas 1 24 R14 75R;0402;1% v
- 90 BB3RAR 8 5z 3ag g 100nF;0402 | TCTL MCT1 VN D_GND C_GND
Ia) > = Layout Note i differential pairs - N
- LT 22=2>2>> Y P
LAN_TX_[1-6] [ e g bbobbbd <z 233 Al P/Mpairs are 100 ohm Z differential traces LAN Magnetics RIL
< 2 TXRXP_A N 12 13 AN Mx 1 13
GTX_CLK TXRXP_A [3 TXRXV A T 11| TD4- MX4- —Ta—TAN WX 2 ] C_GND<i—4——7] CGND1
TX_EN TXRXM_A TD4+ MX4+ CGND2
5 TXRXP B H 9 16 LAN MX 3 x |
TXDO TXRXP_B [ TYXRXM B 1 8| TD3- MX3- 77 TAN Mx 4[] DA+
TXD1 TXRXM_B TD3+ MX3+ DA-
TXD2 7 TXRXP_C A 6 s R | DB+
TXD3 TXRXP_C TD2- MX2- DC-
-~ 8 TXRXM _C 5 20 LAN MX 6
LAN_RX_[1-6] <= 10/100/1000 LAN TXRXM_C H TD2+ MX2+ Y 1 L DB-
77| bC+
LAN RX 1 {RX_CLK} 35 10 TXRXP_D H 3 22 _LAN MX 7 x
[AN RX 2___{RX DV} 33| RX_CLKIPHYAD2 TXRXP D 777 TXRXM_D | 2 | Ib1- MXL- 753 TAN Mx 8[| 8 | bb*
RX_DV/CLK125_EN TXRXM_D V] TD1+ MXL+ [ysur Rbre DD-
LAN_RX {RXDO} 32 differential W1 +/- pairs are 100 ohm Z 10K;0402;1% 9
LAN RX 4 {RXD1} 31| RXDO/MODED pairs HS007NL ______ differential traces 220R;0402:1% 10 | YLED_C
LAN RX {RXD2} 28 ;;B%mggg 10K;0402;1% 11| (rE0A
LAN_RX RXD3;] 27 17 LAN LED 1 .a 220R;0402;1% 12 —
{ } RXD3/MODE3 LED1/PHYADO [~75TAN LED 2 D_+25v < @ GLED_A
LED2/PHYAD1 | fsl rapping ;]\ ns RJHSE-5384
41 or PHYADO/ 1
LAN CTRL 1  {CLK125 NDO} CLK125_NDOJ/LED_MODE
LAN CTRL 2 {INT_N} ey 1SET 48 AAARL ~D_GND
LAN RESET N 42 RESET N 12.1K;0402;1%
LAN CTRL 4 _{MDC} 36 o 46 LAN_XI ||_c7 GND
AN CTRL 5__{MDIO} 37 | MDC oz Xl 25 | [ 22pF0402 - Strapping options:
MDIO % o L’)‘ X0 PHYAD = 00111
> Z o Y1 MODE = 1111 (when HSWAPEN = 0)
enable lowjitter R10 KSZ9031RNX HCM49-25.000MABJ-UT CLK125_EN = 0
CLK125_NDO suppl i ed 4.7K;0402;1% RS 9 2 LED_MCDE = 1
to FPGA/MAC R12 4.7K;0402:1% 4_LAN X0 c8 GND
4.7K;0402;1% 22pF;040; =
v
D_GND
D_+2.5V D_+2.5V CLKREF25 < —
Layout: Noisy clock trace..
keep away from sensitive areas.
10K;0402;1% Dai sy chain to ARM uC and FPGA.
Reset Hold Circuit D8 R73 AZ +MS
A1N4148 10K;0402;1%
Mobile Satellite Services
D7 18221A Flower Hill Way
LAN CTRL 3 {RESET N} 1 LAN RESET N Gaithersburg, MD 20879
N UsA
N4148 ——C155 [Title
4.7uF;0603
" COM-1700/LAN PHY
ize Document Number ev
D_GND B 2
- Y12004
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I
JP1 - Mode Select Jumper

ARM_+3.3V D_GND
J2: Developer's USB Port
JPL
98 _| 218 D_GND
70nF:0402 ARM_+3.3V
94 ’—I 222
7UF;0603 R53 1.5K;0402
TSW-103-07-F-S Layout Note:
Label pins 123 Place 4.7uF cap close
to USB connect or
v SR ol | S EEEEE o USe CONNECTE c1e
RS6
ANOS AN < Az HONM SO GND
Pl < | 5 Wi LAl nlen O Layout Note 3 -
[aYaYaYal OR0) nnnnnn 13 AA—
4.7UF;0603 coco %uom 9 g voonnn 2 Z match D+ & D to 1 47UF;0603 37
>>>> “zz ~ 5% >>>>>> 90 ohm di £ FONBOSP —  15K0402
FPGA HSWAPEN oo 18 USB_+5.0V
FPGA_HSWAPEN<1 D_GNDEPGA PROGL {PROG B} 37 == P1[30J/VBUS/ADO[4] 753 UC USE DM_R54 33R;0402,1% VBUS
FPGA PROG5 {SUSPEND} _ 38 | POIOJRD1/TXD3/SDAL 30J/USB_D- [755 UC_USB DP__R55 33R;0402;1% b-
iscell Digital /0 EC 7 TEET T—7o-| PO[LITDL/RXD3/SCLL PO[29]/USB_D+ D+
Miscellaneous Digital —{—}_M&C 3 {LEFT RX} 80 | PO[2//TXDO/ADO[7] %—¢ D
M&C_[1-4] EPGA PROGS [DONE 54| PO3J/RXDO/ADO[6] GND
c {RIGHT RX} FPGA PROG4 {INTBIWEB] 63 | POI6)/12SRX_SDA/SSEL1/MAT2(0] FR19 C128| | 470nF;0402] 7 | SHIELDL
c TRIGHT TX} 55| PO[7J/12STX_CLKISCKLIMAT2[1] 60 ATA BLMIBKGIZ1SNT SHIELD2
¢ {TEFT 7 17 POBJI2STX_WS/MISOLMAT2[2] P2[0}/PWM1[1)TXD1 [~y AT C129] | 470nF-04021 9] SHIELD3
c e T 35| POISVI2STX_SDAIMOSILIMAT2(3] P2[LJPWML[2J/RXD1 |25 ATA | . SHIELD4
70-| POLLOJTXDZ/SDAZ/MAT3I0] P2[2}/PWM1[3J/CTSLITRACEDATA[3] [—2g TR C127] | 470nF:0402
77 PO[LLJ/RXD2/SCL2/MAT3[1] P2[3]/PWM1[4)/DCD1/TRACEDATA2] 27 ATA [ l——‘ USB MINTAB RECEPTACLE
78| POLLSITXDL/SCKO/SCK P2[4]/PWM1[SJ/DSRLTRACEDATA[1] |25 ATA C126| | 470nF-0402 —MINLABRE
NAND RIBE2 76| PO[LEJRXD1/SSELO/SSEL P2[5]/PWM1[6)/DTR1/TRACEDATA[0] [~25 ATA |——
USE CONNECTE 75| PO[17)/CTS1/MISOO/MISO P2[6]/PCAP1[O}/RILTRACECLK 2T ATA
ECA TISWAPEN 74| PO[L8IDCDLMOSIOMOSI P2[7}/RD2/RTSL |25 TRl ALE COLK b oD
e PO[22)/RTS1/TD1 P2[8)/TD2/TXD2 |50 CTRES {—{—IREB ROWRE] -
P2 1 ARM_ADC | PO[25]/ADO[2)/I2SRX _SDA/TXD3 P2[9)/USB_CONNECT/RXD2 [ 37 FpGA PROG2 [CSI B} R37 10K:0402:1
TEST POINT 6 PO[26]/ADO[3]/AOUT/RXD3 P2[10J/EINTO/NMI RM_+3.3V
76 65 M&c 2 RIGHT TX)
72 P1[0] P4[28]/RX_MCLK/MAT2[0)TXD3 |~g5—1ac1 RIGHT %
27 P PA4[29]/TX MCLKIMAT2[1J/RXD3 [-0—M&C 1 [RIGHT RX}
3| P14]
P1[8
2| 0l ARM Cortex-M3 uC )
71 |4 ARM JTAG TRSTB
70| P1[10 TRST ARM_JTAG _TDI
UC CTRL3 {NAND WEB} P1[14 oI ARM_JTAG_TMS
T ) TMS/SWDIO ARM JTAG TCK
—————352{ P1[18]/USB_UP_LED/PWM1[L}/CAP1[0] TCK/SWDCLK ARV ITAGTTE0 Ro3
pwi1 27| PL{19]MCOA/USB_PPWRICAP1[1] TDO/SWO = SARM, 3.3
55| PL20)MCIO/PWMI[2)/SCKO RESET oY _+3.
P MODE 28 p1[22)MCOBO/USE_PWRDIMAT1[0] RSTOUT TOKDAGT5%
AND_R/BE 30 gi gimg:é;gwm[glmgglg 719| [47onF0402 o P-CNP
D +3.3V AND_CEB2 31| PUZIMC 0A1/MAT[1%1] CTALL 0| | L00pF;0402 UC XTAL IN UC_XTAL_IN
128MBy‘te NAND shb it 32 | P1[26)/MCOBLPWNIL[EICAPO[] XTAL2
ﬁ g g'g_% 36| P1[28/MCOA2/PCAP1[0}/MATO[0] 221 | C-OPEN0402.0_GND
D_+33V  D_GND 7| PL{29/MCOB2/PCAPL{1)MATO[1] RTCX1
- - P1[31]/SCK1/ADO[S] RTCX2 . .
ci8s c189
47000402 47000402 FPGA (re)configuration + comms
LPCI750FBDB0
w S| 9P D_+83v FPGA_PROG[1-5] FPGA Programming
P b_énp Analog controls PGA PROGL [PROC B}
1lwr 008 338 R PGA PROG2 {CSI B]
2 gL 282 10K;0402;1% PGA PROG3 {DONE}
3| N2 ARMPWMLL O ARMPWMLZ ARMPWMLA 2 CA PROGA _{INITB/WEB}
4| NC3 —|7 NAND_R/BB 5 < PWML 1 S - PWM1 2 S - PWM1 4 FPGA PROG5 {SUSPEND}
N RFF"JE; NAND R/EE2
1 UL UC CTRL2 {REB_RDWRB} .. g
14 | NC11 RE NAND CEB 100uF;6.3V;T;3528 ORi0402:1% FPGA_DATA(0-9] DATAO _{DO} DATAO
15 | NC14 CE ™10 NAND CEB2 c213 DATAL _{D1} ATA
55| Nc1s RFU2 DATAZ (D2} TR
24| NC23 16 NAND CLE DATA3 _{D3} ATA
25 | NC24 CLE ["'1T7 UC CTRLL {ALE CCLK] DATA4 _{D4} ATA:
26 | NC25 ALE D_GND D_GND D_GND DATAS _{D5} ATA!
27 | NC26 |18 UC CTRL3 _{NAND WEB} DATA6 _{D6} ATA
28 | NC27 WE ™79 NAND WPB Layout Note DATA7 _{D7} ATA7
33 “ggs X8 bit . wp Place 100uF near nicro pin on any |ayer DATAS _{CCLK/ALE} UC CTRLL
34 NAND Fl as DATA9 _{RDWR B/REB} __UC CTRL2
35 Ngg“ Menory .
NC35
39 _ 29 UC DATA . AR+AZ
a0 | NC39 48-pin TSCP 100 [-55—c paTA Card Edge for ARM JTAG debugging
5| NC40 /01 73T UC DATA: ARM_+3.3V D_GND Mobile Satellite Services
26 | NC45 1102 UC_DATA. J10 118221A Flower Hill Way
a7 | NC46 /03 ["27—C_DATA 1 | 2 IGaithersburg, MD 20879
28| NC47 /04 45 UC DATAS M&C 3 {LEFT RX} ! CARD 2172 wec 4 {LEFT 1Y) usa
20 | NC48 /05 723 UC DATAG D_GND R85 AOKi0402:1% JTAG7 __{DE B} 3 4 UC_RESET [RSTB} R51, s nR-OPEN:0402 ARM JTAG TRSTB
21 B“ﬂ% :jgs 44 UC DATA7 - g EDGE g ARM_JTAG_TDO ja 47 10K;0402;1% SND [Title
22 e FPGA PROG2 {CSI B}~ § 0 _ARM RTCK R4g R-OPEN:0402 AR -
DNU3 NAND_CEB2 & NAND R/BB2 nets are ARM_+3.3v<R%6 s A0K0402:1% Arv TG Trote 11| 9, CONNECTOR 10 Mo Arw ToK ras X C10K0403.1% 2 o COM-1700 / MICRO
MT29F1GOBABADAWPD connected for future use with a ARM +3 3V —1_R97 K;0402;1% ARM JTAG_TDI 13|11 12 712 ARM ™S R46 10K;0402,1% | aARM +3.3V ize | Document Number v
potential 8Gb NAND part or |arger. |_+3. 13 14 ———{>ARM_+3. B Y12004 >
MEC1-108-01-5-D-RA1-SL RS0 10K;0402:1%

L RO AAAKOA0ZLA 1 pRM +3.3V

3

| 2

Ehee\
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5

7 I 3 | 2 [

1

H . H B . D_+1V
+5V, internal protection Filter Reverse Voltage Transient Voltage Over Voltage Protection (5.85V, 1.5A) A FPGA
i i H Layout Note
Green Terminal Block PrOteCtlon SuppreSS|on FR4, QL, @ & Q4 nust be placed and routed for a high current throughput C183 POWER
OPE‘%ATIONAL RANGE: 4.75 - 5.5V g D_+1V U4E
Vin_revp Q4 A
6L FRI5 FMMT718TA 1 M7
Vin_revp 2 3 M1z | VCCINT_10  GND_36
BATT+ o g | VCCINT_09 ~ GND_35
Vin_revp = reverse R3 T10 | VCCINT_08 GND_34
BLM18KG3315N1 Qz“’L ~ vol tage protection, but 499R;0402;1%) R4 1 Ko | VCCINT_07  GND_33
R60 o no over-vol tage 10K;0402;1% K11 | VCCINT_06 ~ GND_32
BATT- R-OPEN:Solder Brid a protection. Best used for 1 (o - 55 VCCINT 05 GND_31
a »Solder Bridge 2 FPGA 1.2 Vccint and DDR2 EMMT718TA 310 VCCINT_04  GND_30
PO2ECHBBIRH-E D_GN 1| D 1.8V since FAN2106 D6 D1 o Hg | VCCINT 03 GND_29
- Layout Note: O Chmand R-OPEN D1 tolerates up to 24V, SMBJ5.0A-E3 MM5Z5V1 A11 | VCCINT_02  GND_28
resistors share 1 pad : 1 G7 | VCCINT_01  GND_27
VCCINT_00  GND_26
< 1 GND_25
FDCE58AR, R70 GND_24
-30V, -4A 50mchm 1K;0402;1% —
D_GND 1 p5 GND_23
D_GND p14| VCCAUX_11  GND_22
D_+33V ARM_+3.3V D_GND D_GND D +25v Z7UF0603 510| VCCAUX_10 GND_21
Layout Note 9 | VCCAUX_ 09  GND_20
move TVS as far down the K7 xggﬁﬂi,g? gmgiig
trace as possible (away FR3 D GND 12 _ ).
fromthe terninal block) BLM18KG331SNL - G10 | VCCAUX_ 06  GND_17
I Eg | VCCAUX_ 05 GND_16
—E5 | VCCAUX_04 GND_15
E14| VCCAUX 03 GND_14
B17 | VCCAUX 02 GND_13
B1 | VCCAUX 01  GND_12
REGULATED 33V VCCAUX_00 GND_11
50 GND_10
NCP1599MNTWG DC/DC converter: I~ 47onF:0402 | SND,gg
3A max peak output current sol der during C52 | ND_
Layout Note 1MHz switching post - assenbl y 470nF;0402 GND_07
Place Vin caps as close as tests C169 FPGA GND_06
possible to Vec and G\D pins U16 L17 1 470nF-0402] GND_05
] - : GND_04
6.8UH;3.1A Ityp = 1160A Vout = 3.28V R67 c162 -
4 3 A v [~ 1[a7onF 0402 Supply cnpos
15 VCCP  nepisee LX AAA—>D_+3.3V i GND_02
vee 3ADC/DC R75 R-OPEN;Solder Bridge 470nF;0402 GND_01
Converter 31.6K;0402;1% ca1 GND_00
_10154 157 _‘0158 4.7uF;0603
— — 6 1 C146 C144 C142 Layout Note: R67 and R44 XCBSLX45-L1CSG324
_"'_,5‘ > T= Comp 2 2 FB o~ - _ resistors share 1 pad (optional) 4.7uF:0603 |
3 g g R74 O vREF=0.8V N T= T= 4
a il m . N 3 S S ) N T
> > 4.7K;0402;1% NCP1599MNTWG, R76 e c = 4.7uF;0603
I o~ S
S 3 3 10K;0402;1% 2 - I | L cwo |
© “ < ] 5 4.7uF;0603
C159 = @ R
4.7nF;0402 [ D_GND
]
v
D_GND

PCB Mounting Holes

TTT

SN

INEEIPY

|| |D|B|H|C|Icl<|<
[ oof

:

AZ
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5 I

4 I 3 I 2 I 1
FPGA Vccint 1V 3A FPGA 1.2V 3A
NCP1599MNTWG DC/DC converter:
3A max peak output current sol der during NCP1599MNTWG DC/DC converter:
Layout Note 1MHz switching post -assenbl y 3A max peak output current
Place Vin caps as close as tests tlayoulvl\bte ! 1MHz switching
D_+3.3V ossible to Vecc and G\D pins ace Vin caps as close as
- P P i Iég,H.:“A - - R78 D_+3.3V possible to Vec and G\D pins u21 L20
.8uH;3. Ityp = 1500mA Vout = 1.00V ~ 5 BUHL2A Ityb =580mA Vout = 1.21V D_+1.2V
1 tvoce  nepises X[ VNA—ED_HY [F A 4 3 A~ typ =580mA Vout = 1. -
VeC  3apcibc R87 R-OPEN;Solder Bridge 5 VesP  nepisos X D
Converter 2.49K;0402;1% gA DC:tDC ?fﬁ K0402:1%
209 Cc211 C212 onverter . ; o
- - 1 Clo1  [c193 C206 205  [C214
=S P S comp 29 FB == = - 6lcowe Qo e I _lc207 _lczz_co00
R ro1 OF wer.av SRNE e 5[ 52 \nes T T T
S = D 47K04021% NCPI599MNTWG,_ [ R89 2 S 3 E g R92 VREF=0. 8V B » 3
8 2 2 10K;0402;1% > 3 e S o  ATK0402,1% NCP1599MNTWG_[ R90 g < 1
w @ 2 5 S § § 10K;0402;1% - k=3 >
c216 ® S 2 g g
3 — N
4.7nF;0402 . 7nF.Ongl7 4@
L 7nF; & -
v
D_GND o gND
NCP1599MNTWG DC/DC converter:
3A max peak output current
Layout Note 1MHz switching C|
Place Vin caps as close as
D_+3.3V possible to Vecc and G\D pins u1s L16
3 3.3uH;1.2A Ityp = 70mA Vout = 2.52V
4 ~YYN
5] VCCP  Ncpises LX £>D_+2.5V
vee 3A DC/DC R69
Converter 21.5K;0402;1% . h
return pa
e 6 a 1 c143 cuas  [c1a7 D_+33v D_GND <t REA A SGND
E 2 5 cowe  gg  FB mn = = -
3 g g R62 O & VREF=0. 8V, 8 = 5 U13 0R;0402;1% Imax = 36.4mA Vout = 3.12V
) 2 § 4.7K;0402:1% NCPI59OMNTWG [, ?:2-0402-1% g E S 2 Lo ouTt ‘1‘ . . SIFL 43,1V e
8 8 @ ! ! 2 § g Eug c119 Adj 300mQUT2 R58 IF1 gain stage
C140 = ® 5 7| oo 50K;0402;1%
4.7nF;0402 § f‘ g 8 5 %8
5
~ o F X——{FAULT# 2 SET |3 = Ts
=3 e cc 2 3
8 [ 0] c S
& m R ooK0402:1% |Z |3
D_GND 2 S
GND GND *® °
FPGA 1.8V 3A .
GND GND
NCP1599MNTWG DC/DC converter:
3A max peak output current
Layout Note 1MHz switching
Place Vin caps as close as
D_+3.3V possible to Vec and G\D pins u1s L18
s 3.3uH;1.2A Ityp = 150mA Vout = 1.82V
4 Y
5] VCCP  Ncpises LX £>D_+1.8V
vee 3A DC/DC R81
Converter 12.7K;0402;1% L]
204 _‘C199 _‘6201
— — 1 C196 C192 C194
= [~ I= & comp 29 FB =~ = =
5 > 2 oo = N T= T
3 c g R85 VREF=0. 8V N & S
) - a5 47K0402,1% NCPI59OMNTWG [, R83 g < S
<] 2 2 10K;0402;1% - > iy
D R 3 g I3
C208 bt ® o
4.7nF;0402 R
[~
¥3
\ Mobile Satellite Services A
D_GND [18221A Flower Hill Way
- IGaithersburg, MD 20879
JUSA
[Title
ize Document Number ev
1
® [ Y12004
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RS-422/RS-485 DRI

VERS

AZ

IMobile Satellite Services
[18221A Flower Hill Way
[Gaithersburg, MD 20879
JUSA

[Title

COM-1700/ SERIAL 10
ize Document Number
FB Y12004 r

]

D_+3.3V
D_+3.3V
D_GND
c2 c1 2m e | SERIAL_TX[1-4]
10nF;0402 470nF;0402
Wen EN is switched, EN* = Vcc
Ul — ©
)
D_GND o =
>0 4
——EN f————<_ " |SERIAL_TX_EN
BN 2—— D +33v
RS422 TX1 2
I DOl*K_ on |2 SERIAL TX1
RS422 TX1 1 2 RSA22 TX2 RS422 TX2 3
— GND1 DOL+ — =1 po1-
RS422_TX3 3 4___RS422 TX4
RS422 TX5 5 | GND2  DOL- RS422_TX6 RS422 TX3 6
T Ream X7 7| GND3  DO2+ RS422 poz+ 7 SERIAL_TX2
RS422 RX GND4 - DO2- 775 RS422 RX2 RS422 TX4 5 Di2
RS422 RX 11| GNDS  DO3+ 75 "RS425 Rx4 DO2-
RS422 RX 13 | GND6  DOS3- 777 RS422_RX6 RS422 TX5 10
RS422_RX 15 | GND7  DO4+ [77g RS422_RX8 DO3+ 9 SERIAL TX3
GND8 _ DO4- RS422 TX6 1] o Dis
87631-1620 RS422 TX7 14 |
D04+3<}_ oia |15 SERIAL TX4
RS422 TX8 13| o
ESD tol erant 6.5kV. No i mmediate need
for additional ESD protection DS26LV31TM/INOPE
D_+3.3V
D_+3.3V
2mA [ D_GND
c134 c135
10nF;0402 470nF;0402
us 8 ©
° o D_GND
o z
4 > 6
SERIAL_RX_EN >——"EN
D_+3.3v— 12 | g — e > SERIAL_RX[1-4]
RS422 RX1 2
Ril+ ro1 |2 SERIAL RX1
4 1
RS422 RX2 - _; ]>
RS422 RX3 6 |
Riz+ ROz |2 SERIAL RX2
RS422 RX4 7| o _; ]>
RS422 RX5 10 |
RI3+ o3 |12 SERIAL RX3
4 9
RS422 RX6 Ris. _; ]>
RS422 RX7 14
Ria+ roa |13 SERIAL RX4
RS422 RX8 15
RI4- —
DS26LV32ATMINOPB
5 | 4 | 3 |
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D_+2.5V D +1.8V

D_+33V 6mA 30mA
12mA
FR2 FR1
FR14 BLM18KG331SN1 BLM18KG331SN1
BLM18KG331SN1
USBD#33V o4 || 10nF0402 USB D 425
— - 2cq||470nFi0402 cg_| | 470nF;0402
41| | 470nF;0402
USB_DATAD7] <> C137] | 4.7uF;0603
g ow ESR (<1Ch D_GND D_GND
USB_CTRL[0-3] < e b, GND
oo o wlo
u2 N9 ™ 3 ()
&R <} 88
| a %
>3 ) 22
USB DATA7 13 2 > 2g Layout Note
USB_DATA 10 | DATA7 s ge D+ & D are 90 ohmdifferential traces
USB_DATA! 9 | DATAG
USE_DATAA 7| DATAS R2 C132] | 4.7uF;0603 J2
DATA4 2 o D_GND
USB_DATA 17 10K;0402;1%
USB_DATA: DATA3 CPEN 55— USB VBUS
USB_DATAL 4 gﬂﬁ VBUS USB DM ‘[’)BUS
USB_DATAO 18 USB_DP -
DATAO DP ! D+
D
USB CTRLO {NXT} 2 19
USE_CTRLL {DIR} 31 SIXRT M gm[éwl
USB CTRL2 {STP} 29
STP UsSB 2.0 SHIELD2
ULPI input clock node 23 SHIELD3
D SB_D_+3.3V SHIELD4
USB_D_+2.5V PHY USB devi ce "onfy.
Precision < 500ppm - 1
Jitter < ins CLKkouT
REFCLK60 26 RL
> REFCLK 24
24— AA——>D_GND
Layout Note: 25 RBIAS -
REFCLKB0 is a highly ca s X0 8.06K;0402;1%
sensitive trace, route C-OPEN;0402 close to IC
accordingly. (Z = 500hm) BLM18KG331SN1
X B CTRL 27
D_GND _USB CTRL3 {RESETB} RESETB Vo
odw
15 nom
g SPK_L a bbb
SPK_R ¢} < www
z o xoeo
USB3320C-EZK N)L - ol
B 3 pin
D_GND
USB_D_+2.5V

ULPI input clock node

310VLd3034 av ININ 8sn

AZ + MS

Mobile Satellite Services
18221A Flower Hill Way
Gaithersburg, MD 20879
USA
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Layout: make cut in

BAND-PASS FILTER

Bandpass filter
Center: 70 MHz

J6 mcrostrip. See Fig2l Modulaton Bandwidth: 20 MHz max
I'F I NPUT GND Avago app note 1050
MGX_PCB
Qperating: C114 D5
+10 dBm nax L 2 L14 c113||. L12 c110] | IF1_BPF
; ’ YY) 5 LYY Y
-50 dem mi PND I AL A2 470nH;0805 390nH;0805
w . - -0402-
”‘30“32“963 L 100pF;0402 10pF;0402;5% . 15pF;0402;5%
20 dBmmx - GNp HSMP-4820 8 < g | &
S 0 8 =]
o EAS s
c 9 = = o &
§9 2 §3 %
g £ g g
GND - I - -
£y
PIN diode liniting
(protection) GAIN = -3 dB
GND
R57 OR;0402;1%
i GND<t——AANA——>D_GND
Frequency pl ans:
a) 70 Mz |F, 20MHz nex nodul ation BW 56 Msanples/s |F undersanpling ground return path
b) 140 MHz IF, 20 Mz nex nodul ation BW 80 Msanples/s |F undersanpling
c) custom
IF_GAIN_CTRL
sensitive trace
FR11
BLM18KG331SN1
IF1_+3.1V
18.2mA IF1_+3.1V
8. 2m
C122 FR10
GND BLM18KG331SN1 FR9
BLM18KG331SN1
470nF;0402
L15
100nH;0402;100mA;SRF1.9GHz C121
GND
GND
GND. ﬁ_ﬂonﬂ‘ 470nF;0402
0pF;0402 | | C117 GND |
Ra4 T00pF;0402 | | C115
390R;0402;1%
u12
D4 C109 U1l
1nF;0402 | C106
IF1_BPF 1 3 L vee 1nF;0402 L | c1o1
I INPUT 3 1L vee 1nF;0402
I GND3 OuT 1r INPUT
GND1 IF_ouT
R43 R42 P I
620R;0402 620R;0402 GND2
+4dBm nmax (under AGC control)
HSMP-3866 GND BGA2815
GND Layout as per specs, ground GND BGA2815
GND vias, etc
Cc102 40 R41,
2.2K;0402;%1 Cc103 GAIN = 25.8dB GAIN = 25.8dB
10nF;0402 2.2K;0402;%1 10nF;0402 P1db = +6dBm P1db = +6dBm
GND GND
AZ
L7
100nH;0402;100mA; SRF1.9GHz IMobile Satellite Services
[18221A Flower Hill Way
Gaithersburg, MD 20879
GND usA
100pF;0402  C91 Title
RS BLM18KGa31SNEND COM-1700/ VGA
10nF;0402 g ize Document Number eV
GAIN = -5 to -55dB @70MHz B Y12004 2
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