CONNECTORS FPGAO1

LEFT CONN A[1-48]
—

LEFT_CONN_A[1-48] LEFT_CONN_A[1-48]

LEFT CONN BJ[1-48]
—

LEFT_CONN_B[1-48] LEFT_CONN_B[1-48]

RIGHT CONN A[1-48]
RIGHT_CONN_A[1-48] RIGHT_CONN_A[1-48]

RIGHT CONN BJ[1-48]

RIGHT_CONN_B[1-48]
AUX_DAC_S[1-2]

AUX_DAC_S[1-2]

USB_CTRL[0-2]

UC_SPI[1-4]

FPGA_HSWAPEN

USB

USB_CTRL[0-2]

USB_CLKOUT

USB_DATA[0-7]

oS 1]
M&C_[1-4] FPGA BANKS 071

FPGA2

UC_XTAL_IN

USB

MICRO

UC_XTAL_IN

AUX DAC S[1-3]

AUX_DAC_S[1-3] @

RIGHT_CONN_B[1-48]
AUX_DAC S3

USB_CLKOUT

USB_DATA[0-7]

USB_CTRL[0-2]
USB_CLKOUT
USB DATA[0-7]
UC_XTAL IN
UC SPI[1-4]
FPGA HSWAPEN

UC_SPI[1-4]

M&C [1-4]

FPGA_HSWAPEN

M&C_[1-4]

CONNECTORS AUX_DAC_S3
FPGA PROG[1-5]
FPGA_PROGI[1-5] FPGA_PROG[L-5]
SDRAM A[0-14] UC DATAJO-7]
SDRAM_A[0-14] UC_DATA[0-7] UC_DATA[0-7]
SDRAM CMDI[1-8] UC CTRL[1-2]
SDRAM_CMD[1-8] UC_CTRL[1-2] UC_CTRL[1-2]
SDRAM WDM[0-3]
DDR2 SODIMM SDRAM_WDMI0-3]
SDRAM CLK[2-3
SDRAM_CLK[2-3] AUX_OSC_EN AUX_OSC_EN @ Aux_osc_EN
SDRAM_A[0-14] FPGA BANK2 CONFIG
SDRAM_CMD[1-8]
SDRAM_WDMI0-3] FPGAS FONERL PGOOD1
_ - SDRAM CLK[0-1
SDRAM_CLK[0-1] PWR_CTRL2 PWR CTRL2 PWR CTRL[2:4]
SDRAM ODT[0-1] PWR_CTRL[2-4]
SDRAM_ODTI[0-1] SDRAM_ODTI[0-1] SOWERL
SDRAM DQ[0-63]
SDRAM_DQ[0-63] SDRAM_DQ[0-63] POWER2
SDRAM STRB[0-15] PWR CTRL[3-4]
SDRAM_STRB[0-15] SDRAM_STRB[0-15] PWR_CTRL[3-4]
PGOOD[3-4
SDRAM_VREF SDRAM_VREF SDRAM_VREF PGOOD[3-4] IED PGOOD[3-4]
SDRAM_MISC[0-3 el R Te L) SDRAM_MISC[0-3
_MISCI[0-3] FPGA BANK3 DDR2 POWER?2 _MISC[0-3]
MICRO
DDR2 SODIMM
AKTAZ
TA B I— E OF CO NTENTS Mobile Satellite Services
[18221A Flower Hill Way
MAIN....cooiiiiiieeeeeeee 1 FPGAO/M......oovvveeeee 6 Gaithersburg, MD 20879
USA
General Layout Notes:
CONNECTORS................. 2 MICRO....ccoooiiiiiiiiieeeeees 7 s 60603 for all 0603 s
- use RC0402 for all 0402
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HIGH-SPEED LVDS I/Os

LEFT_CONN_A[1-48] = < v
LEFT_CONN_B[1-48] =~ < e
RIGHT_CONN_A[1-48] < e
RIGHT_CONN_B[1-48] < e

MONITORING & CONTROL
M&C_[1-4]

Left Side Connector

Right Side Connector

PCB BOTTOM SIDE

98-PIN STRADDLE MOUNT CONNECTOR

o|3|0|0|3|8|0|2|3|3|2|0|8|3| 0| 20| 8| 0| 2| 3| 0| 2|0|B| 0| 0| 2|D|B|2|D|B|B| 2| || 0| 2| 2| B|0|2|0|B| 2|02
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PCB TOP SIDE J6 PCB BOTTOM SIDE
CONN_A LA Bl {LBIN
CONN_A: LAIP AL B2 __{LBIP
CONN_A: LA A2 B3 {LBoN}
CONN_A: LA2P A3 B4 {LBoP
CONN_A LA ﬁ‘s‘ ~D_GND
CONN_A LA3P} 6 B6 _ {LBaN}
CONN A LA AG B/ {LB3p
CONN_A! LA4P 8 | A7 B8 LB4N
CONN_A AN} 90 | A8 x BO _ {LB4P}
CONN_A10__{LA5P} 10 | A9 B10_ {LB5N}
CONN_A ABN AL0 O B5P
CONN A LAGP A1l = LB6N}
CONN_A LATN Al2 O LB6P}
CONN_A. LA7P, A13 | LB7N
CONN A5 _{LABN ALd = [B7P}
CONN_A16 A8P} 16 | A15 = BEN}
CONN_A17 __{LAON A16 LBSP}
CONN_A: LA9P} 18 | AL O 8 {LBON}
CONN_A19__{LAION} 19 ﬁig (@) o {LB9P}
CONN_A20 __{LAIOP} 20 D_GND
CONN_A21__{LA 1| A20 = B2 (BION) ©
CONN A22 __{LA1IP} 22 | A2L Z 522 {LBIOP
CONN_A23 __{LA 3 | A22 2 B2 L
CONN A24___{LAI2P} 24 | A23 (@) B24__{LBLIP)
CONN A25__{LA 25 | A24 s B25 (Ll
CONN_A26 __{LAI3P} 26 | A25 526 {LB12P)
CONN A27 __{LA 27 | A26 w B27 (L
CO 8 {LA14P} 28 | A27 a B28__ {LB13P)
CONN_A29 __{LA 29 | A28 Ia) B20 (L
CONN A30__{LAI5P} 30 | A29 ) B30 _{LB14P
CONN A31___{LA16N} 31 | A30 < ~D_GND
CONN A32 __{LAl6P} 32 | A31 532 _{LBISN
CONN_A33 __{LAI7N} 33 | A32 o B33 {LBI5P)
CONN A34__{LAL7P} 34 | A33 = B34 {LBI6N)
CONN_A35__{LA 35 | A34 n B35 {LB16P)
CONN_A36 ___{LA18P} 36 | A35 = B36_ {LBI7N
CONN A37__{LA 37| A36 < B3/ __{LBL/P
CONN_A38___{LA1OP} 38 | A37 o B38 (L
CONN_A39 __{LA20N} 39 | A38 1 B39 {LB18P
CONN _A40_{LA20P} 40 | A39 Q 540 {U
CONN_AZ A2IN} 41 | A40 o B41__ {LBIOP)
CONN_Ad LA21P} 4 ﬁfé ~D_GND
CONN_AZ LA22N} 4 2 LB20N)
CONN_A44 __{LA22P} 44 | A43 44 {LB20P}
CONN A45__{LAZ3N} 45 | A44 2 B21IN}
CONN_A46___{LA23P} 46 | A45 2 LB21P}
CONN A47___{LA24N} 47 | A46 4 LB22N}
CONN A48 __{LA2aP} 48 | A47 48 {LB22P)

M&c 1 {LEFT RX} 49 ﬁjg {LEFT_TX}
Layout Note:
{LA20 through 24 NWE49DHRN-T941 Place large ground vias near
available only with the connectors’ ground pins
option -B. LX150)
GAIN CONTROL DAC
FRS

D_+3.3V<t ‘ ) ) GAIN_DAC +3.3V

. BLM18KG121TN1
Layout Note:
DAC should be placed near left connector J6

C109
e — I
4.7uF;0603 GND

C107
470nF;0402

AUX_DAC_S[1-3]

RIGHT CONN B1 _ {RBIN}
AL RIGHT CONN B2 __{RBIP]
A2 RIGHT CONN B3 __{RB2N
™ RIGHT CONN B4 __{RB2P}
e _ D_GND
RIGHT CONN 86 {RB3N] =

AG RIGHT CONN B7__{RB3P]
AT RIGHT CONN B8 _{RBAN
A8 RIGHT CONN B9 __{RB4P)
A9 710_RIGHT CO 0_{RB5N}
AL0 RIGHT CO {RB5P}
ALl RIGHT CO {RB6N}
AlL2 RIGHT CO {RB6P}
AL3 RIGHT CO RB7N
ALL RIGHT CO 5 _{RB7P}
ALS RIGHT CO 6 {RBBN}
ALG RIGHT CO 7_{RB8P}
2}; 8 RIGHT CO 8 {RBON}

9 RIGHT CO 9 _{RBOP}
A19 1750 D GND
A20 [751RIGHT CONN B21_{RBION
A21 [735 RIGHT CONN B22_{RBIOP)
A22 [753 " RIGHT CONN_B23 {RBIIN
A23 [754 RIGHT CONN_B24 {RB11P)
A24 735 RIGHT CONN B25_{RBIZ2N
A25 [756RIGHT CONN_B26 {RBI12P)
A26 |37 RIGHT CONN B27_{RBI3N
A27 [758 RIGHT CONN_B28 {RB13P)
A28 [759RIGHT CONN_B20 {RB14N
A29 735 RIGHT CO 30 {RB14P
A30 737 __~D_GND
AS1 735 RIGHT CONN B32_{RBISN
A32 [733 " RIGHT CONN B33 {RBI5P)
A33 [734 " RIGHT CONN B34 {RBI6N
A34 735 RIGHT CONN B35 {RB16P)
A35 736 RIGHT CONN_B36 {RBI7N
A36 [737RIGHT CONN B37_{RBL7P)
A37 [738 RIGHT CONN B38 {RBI8N
A38 |39 RIGHT CONN B39 {RB18P)
A39 720 RIGHT CONN B40_{RBION}
Ajo 41__RIGHT CONN B4l {RB19P}
B D_GND

43 RIGHT CONN B43 {RB20N] =
A43 [722 " RIGHT CONN_B44 {RB20P)
A44 145 RIGHT CO 45 {RB2IN|
A45 726 RIGHT CO 46 {RB21P)
A46 27 RIGHT CO 47 _{RB22N]
ﬁg 48 _RIGHT CO 48 {RB22P)

49 M&C 3 {RIGHT_RX]
A49

Note to User:

NWE49DHRN-T941 ‘A" NETS are always on the top side physically of

the PCB and 'B' on the bottom, contrary to the
Right side connector's pin (not net) names.

IAK/ AZ

IMobile Satellite Services
[18221A Flower Hill Way

AUX_DAC _S3 _{SYNC#}

U9
R60
SDIN > o
> SCLK VOuT LEFT _CONN B13
SYNC . " .
0R;0402;1%
12 Bit D/A Gain DAC adjacent to B13 on the
AD5621BKSZ bottom of the J6 Left Connector

Gaithersburg, MD 20879
JUSA
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p—=__>SDRAM_DQ[0-63] 3

D_+1.8V

C48 470nF;0402

|470nF,0202 4

470nF;0402

470nF;0402,

470nF;0402,

470nF;0402

470nF;0402
p! C126| 470nF;0402

C111

C34

C49

470nF;0402,

470nF;0402,

470nF;0402

470nF;0402

C133]

C143]

C150)

C110] 470nF;0402

SDRAM_VREF

D_+1.8V Max Current Requirements:

FPGA Iref total = +/-150uA
SODIMM lref = +/-32uA

Iref total = +/-182uA

R130
1K;0402;1%

3 SDRAM_VREF < >4 SDRAM VREF
R131
1K;0402:1% c170
4.7uF;0603
A
D_GND

Clock Enables and ODT signals SDRAM_VREF D_GND
must remain LOW during D_+1.8V A
initialization => FPGA A
HSWAP_EN must be enabled | ayout note: split to CKO/CK1 pins into two
equal-length branches near FPGA. Place 100 Ohm and
5pF differential termination at the split. Ref:
Micron TN4720 App Note 9IS (NS (R =4
3 SDRAM_A[0-14] [ e o ® sseeBREEEE & 4| eselaBRRRREES koo
3 SDRAM_STRB[0-15] < e Termination ReslsstggiM CLKO  {CKo Pl §§§§§§§§§§§§ o gggiﬁégggaa%a§aggga
3 SDRAM_CMDI[1-8] [ e SpF;0402 C142 | 30| 555555555000 2 g >>55555550000000000 5 SDRAM_DQ
_CMD{1-8] [{00R;0402;1% SDRAM_CLK1{CKO 32 | CKO == g DQO 7 SDRAM DQ
3 SDRAM ODTIO-1 100R;0402;1% R90 "SDRAM _CLK2{CKEO} 79| CKO# DQ1 777 SDRAM DO
LODT[0-1] [ e 64 | CKEO  Clocks DQ2 779 SDRAM DQ
166 | CK1 Data Byte 0 DQ3 77 SDRAM DQ
3 SDRAM_WDM[O-3] [ s 100R:0402;1% RB6 SDRAM CLK3 {CKET} 80 | CK1# DQ4 75 SDRAM DQ5
CKE1NC DQS5 ™17 SDRAM_DQ6
3 SDRAM_CLK(0:3] [ 100R;0402; R67 SDRAM CMDL {SO} 10 | o oo 16 SDRAM DQ7
Unregistered dual-rank DIMMSs use both 100R;0402; R63 SDRAM_CMD2 {S1] 1 = Q
CKO/CK1 but not enough FPGA 1/Os. 100R;0402; R69 SDRAM _CMD3_{RASN] 08 | SUNC 23 SDRAM_DO!
3 SDRAM MISCI0-3 100R;0402; R65 SDRAM _CMD4 {CASN} 113 | RAS DQ8 755 SDRAM_DQ
LMISC[0-3] < e 100R:0402: R68 SORAM_CMD5 (WEN} 109 | CAS  Command DQY 35 SORAM DO
SODIMM presence detect 100R;0402; R70 SDRAM_CMD6_{BAO} o7 | WE DQ10 737 SDRAM DO
100R;0402; R71 SDRAM _CMD7_{BA1} 06 | BAO DataByte1  DQLl [5g SDRAM_DQ
100R;0402; R89 SDRAM _CMD8 _{BA2} 85 | BAL D12 757 SDRAM DQ
BA2INC DQ13 |55 SDRAM 5O
:0402; DQ14 =
100R;0402;1% R123DRAM_WDMO {W0} 10 38 SDRAM _DQ15
6 DMO DQ15 2
Word (not byte) data mask. 100R;0402;1% R95 SDRAM_WDM1 {W1} 52 | bM1 43 SDRAM_DQ16
Wiite to a given 16-bit word 7| DM2 DQ16 [z5 SDRAM DO17,
is inhibited when high 100R;0402;1% R62 SDRAM_WDM2 {W2} 0 | PM3  Data Mask DQ17 55 SDRAM_DQ18
(masked). 27| DM4 DQ18 757 SDRAM_DQ19
100R;0402;1% R54 SDRAM_WDM3 {W3}’ 0 | DM5 DataByte2 ~ DQ19 [77 SDRAM_DQ20
5 | DM6 DQ20 76 SDRAM _DQ21
Dm7 DQ21 1755 SDRAM_DQ22
ng 58 SDRAM_DQ23
100R; R73 _SDRAM_A( 102
100R; R DRAM A 101 | A0 61 SDRAM DQ24
100R; R DRAM_A2 100 | AL DQ24 763 SDRAM DQ25 /]
100R; R DRAM A 99 | A2 Address DataByte3 ~ DQ25 73 SDRAM_DQ26
100R; R DRAM_A: 98 | A3 DQ26 75 SDRAM_DQ27
T00R; R80__SDRAM_A! 97 | A4 bQ27 755 SDRAM DQ28 /]
T00R; R79__SDRAM A 94| AS DQ28 67 SDRAM D29
—ooR AR A6 DQ29 s
100R RB1__SDRAM_A 92 74 SDRAM D30/
Second part of the resistor divider to 100R; R83__SDRAM A 93 | A7 DQ30 76 SDRAM_DQ31L
lower the 3.3V signals from the FPGA to 100R; R85 DRAM A 91 :g -— DQ31
18V. 1 R R
o I oces | 12— spmn oo
) —ooR = 11 DQ33 [ s
Layout note: Place 59Rs close to 100R: R87 DRAM_A! 89 35 SDRAM_DQ34
SODIMM socket. Replace with 100R; R64 DRAM A 116 | AL2 DQ34 (137 SDRAM DO35
resistor array f it simplies [ 100R:( R84__SDRAM A 86 | AL3/INC DataByte4 ~ DQ35 757 SDRAM_DQ36
trace routing. 84| A14/NC DQ36 7176 SDRAM_DQ37
%—=— A15/NC DQ37 s
Vv | 134 SDRAM _DQ38
D_GND DQ38 7136 SDRAM_DOQ39
DRAM STRBO 5S0 DQ39
RAM_STRB1 4 SDRAM_DQ4
Al RB2 DQS0# DQ40 777 SDRAM_DOZ
AM_STRB3 bes1 bQ41 SDRAM_DQ4
AM STREA DQS1# DQ42 [ SDRAM D04
Differential Data AM_STRB5 DQS2 DataByte5 ~ DQ43 777 SDRAM DQA
Strobe (DQS) traces Al RB6__{DQS3 P} 70 DQS2# DQ44 775 SDRAM_DOZ
routed close and inline Al RE7_{DQS3 N} 68 | DQS3 DQ45 7155 SDRAM_DOQ4
with corresponding data Al RBE__{DQS4 Pt 131 | PQS3#  Data Strobe DQ46 7] SDRAM DOZ
byte (DQ) signals. Al RB9 _{DQS4 -EW DQS4 DQ47
AM_STRBI0 {DQS5 P} 148 | DQS4# | 157 SDRAM_DQ48
AM_STRB11 {DQS5 N} 146 | DQS5 DQ48 7159 SDRAM D49 /]
AM_STRB12 {DQS6 P} 169 | DQS5# DQ49 7773 SDRAM D50/
AM_STRB13 {DQS6 Ny 167 | DQS6 DQS0 17575 SDRAM_DQ51
DRAM STRB14 {DQS7 P} 188 | DQS6# DQs1 158 SDRAM D52 /]
DRAI RB15 {DQS7 6| DQS7 DataByte6  DQ52 160 SDRAM_DQ53
DQs7# DQS3 7774 SDRAM D54 /]
DQ54 7776 SDRAM D55/
R48 SDRAM MISCO {SCL} 97 DQSs
R51_SDRAM_MISC1 {SDA} o5 | SCL 79 SDRAM DQs6 /]
R49 SDRAM MISC2 {SAO} 98 | SDA serial Presence-Detect DQS6 787 SDRAM _DQ57,
R47_SDRAM_MISC3 {SAL} 00 | SA0 DQ57 ["1gg SDRAM DQ58 /]
SAL DQ58 F1g7 SDRAM D59 /]
SDRAM_ODTO {ODTO} 114 DataByte7 ~ DQ59 [T7gp SDRAM _DQ60
D_GND SDRAM ODTL {oDT1} 119 | OPT0 0n Die Termination DQ60 7787 SDRAM_DQ61
ODT1NC DQ61 [~Tg5 SORAM D062
Two ODTS for 163 DQ62 7194 SDRAM_DQ63
rank-by-rank control 50 | TEST/NC DQ63
39 NC1
NC2
R66 R61 83
NC4 NNV NNVDNNNDNNDNNDNNDVDNDVLNDNDDNNDNLNNY
S>333>3>33>3>333>3>333>3333>333>3>33>3>3>3>33>3>3>3>3>3>>>
SODIMM 200P DDR2 SOCKET [T T ToT T
wn ILD| O |© O™~ |~ |~
D_GND

AK/AZ

Mobile Satellite Services
18221A Flower Hill Way
Gaithersbhurg, MD 20879
USA
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5 4 3 2 1
D_+3.3V
HIGH-SPEED LVDS 1/0s FPGA CONFIGURATION b e A
A Supply _—
RIGHT_CONN_B[1-48] < e AA V19 RIGHT CONN B4 {RB2P}
b, +33v.R29 4.7K;04021% FPGA PROG1 {PROGB AAL5 | VCCO_2 01 I0_L9P_2 V18 RIGHT CONN B3 _{RB2N
D +33v{R26 R-OPEN;0402 _UC CTRLL _{ALE CCLK} I0_LIN_2 I"RT6 RIGHT CONN B7 _{RB3P) ||
Shared LC Interface 5 GND —R24 R-OPEN;0402 I0_L10P_2 ["R15 RIGHT CONN B6 __{RB3N
uc DAl'I{A[OJ] P - 10_L10N_2 "y17 " RIGHT CONN_BS __{RB4P | ]
- b, +33v<R28 330R;0402 _ FPGA PROG2 __ {DONE] I0_LL1P_2 | W17 RIGHT CONN B8 _{RBAN}
D +3.3vR18 4.7K:0402,1% FPGA _PROG3___{INITB_WEB} '%L“NJ AAL8 RIGHT CO 1 {RB5P}
D uC_CTRL1-2] A v 10_L14P D11 2 I"ABTg RIGHT_CO| RB5N} D
Layout Note: 10_L14N_D12_2 I"y77RIGHT COl RB6P}
UC CTRL1 - Route UC_CTRL1 as 500hm trace 10_L15P_2 [FART7 RIGHT CO RBGN} 1
- place termination 100Rs closest to FPGA 10_L15N_2 ~AATA
ooN2 RIGHT CO RB7P}
o L16IN VL';E?Z ABL4 RIGHT CO RB7N}
FPGA PROGL {PROGE} A1 | Programming Interface ~0.117P 2 [ RIGHTco ¢ 3335% 2.7uF;0603
FPGA Programmin UC CTRLL {ALE CCLK] _ v21 | PROGRAM_B_2 10_L17N_2 [y13 RIGHT COI RBOP} C166
g 9 FPGA PROGS [cSiB]  AB20 | |0-L1P_CCLK 2 I0_L18P_2 ["Wi3 RIGHT CO RBONE 4.7uF;0603
= 10_L3N_MOSI_CSI_B_MISO0_2 I0_L18N_2 168
FPGA_PROG[L-S] UC CTRL2 _{REB_RDWRB} AB7 | ! _L18N_2 ["AAT6 RIGHT CONN B24 {RB11P) C168
- Sensitive Input Clock Traces T2 {FPGA PROG2 {DONE} Y22 | |0_L48N_RDWR_B_VREF_2 10_L19P_2 I"ABT6 RIGHT CONN_B23_{RB1IN 2.7UF;0603
A PROG1 _{PROGB} DONE FPGA PROG3 {INITB} DONE_2 10_L19N_2 "W14 RIGHT CONN B26 {RBL2P
A G2 {DONE} UC CTRL1 _{ALE CCLK} c68 GND FPGA PROG4 {SUSPEND} N ?JSLSEZ*SN'T*BJ :875585% Y14 RIGHT CONN B25 {RBI2N D_GND I
A _PROG3 {INITB_WEB} C-OPEN G402 - b +33va—Y _L20N_2 Y15 RIGHT CONN B28 _{RB13P
A_PROGA {SUSPEND} USB_CLKOUT c79 GND CMPCS_B_2 I0_L21P_2 ["ARI5 RIGHT CONN_B27 {RBI3N
A _PROG5 {CSIB} C-OPEN;0402 UC_DATA AA2 10_L2IN_2 375 RIGHT_CONN B30 {RB14P)
USB INTERFACE RIGHT CONN B1 _{RBIN} ||C81 UC_DATA U14_| |0_L3P_DO_DIN | M'So misor_2 I0_L22P_2 "1 "RIGHT CONN B20 {RBI4N
LayoutNote: C-opEN0a0z T D-CNP UC_DATA: U13_| |0_L12P_D1_MISO2 10_L22N_2 ™74 RIGHT_CONN_B33__{RB15P]
USB_DATAD-7] < S Place clock capacitors RIGHT CONN B21 {RBION} ||C82 GND UC DATA AAG | 10_L12N_D2_MISO3_: 2 10_L23P_2 I"R13RIGHT CONN_B32 {RBI5N
close to the FPGA C-OPEN;0402 =~ UC_DATA: AB6 | 10_L49P D32 10_L23N_2 ["R17 "RIGHT_CONN B35 {RB16P)
USE CLKOUT USB_CLKOUT FPGA JTAG TCK c138 GND UC_DATA wa_| |0_L49N_D4_2 I0_L40P_2 777 —RIGHT CONN B34 {RBI6N
- (— C-OPEN;0402 = — UC_DATA vz _| |0_162P_D5_2 10_L4ON_2 ["AATG RIGHT CONN B37 {RBL7P
UC_DATAT v7_| |0_L62N_D6_2 10_L41P_2 ["AR10 RIGHT CONN_B36 {RBI7N
. 10_L48P_D7 2 10_L4IN_VREF_2 [-V1T RIGHT CONN B {RBI9P
Slave SelectMAP AA22 10_L42pP_2 19N} ¢
DDR2 SODIMM D_+3.3v o i D_GND <+=£2 0_L1N_MO_CMPMISO_2 10 La2N_2 (gL RIGHT CONN 540 (RBION
_ Programming Configuration p, %3 gy, U15 Y9 __RIGHT CONN B44 {RB20P
SDRAM_A[0-14] < s 5 * 10_L13P_M1 2 1014302 ["ABYRIGHT CONN 543 {RB2ON Layout note: Locate close (o
~ é GND1 vref |2 ~ D +3.3V. R9L R-OPEN;0402 P16 VES FPGA 1O La2P 2 W10 RIGHT_CO 46 {RB21P] FPGA‘YREpIac‘EW\th resistor
; FPGA JTAG TMS RO6 P15 _L44P_2 V10 RIGHT CONN B45 {RB2IN array if it simplies trace
SDRAM_CMD[1-8] < s 5 GND2 TMS FPGA JTAG TCK TP1 Ri17 | RFUSE I0_L44N_2 [~AAg RIGHT CONN B48 {RB22P] routing.
GND3 TCK VBATT 10_L45P_2
7 FPGA JTA _L45P_
9| GND4 TDO [—15-FpeA JTAG I’g(l) VeATT 10_L45N_2 Q/Ba p— (L.47 a%ﬂé-omz DRAM_A0
11| SNDS TD! 732 74 0K;0402,1% FPGA JTAG TCK G Bank 2 10_L46P_2 [7y7 02 N \29.9R:0402; DRAM_A
SDRAM_CLK[2-3] <. T3] GND6 NCL [=§4 | ayout Note: D_+3.3v FPGA JTAG TOI Eis | TCK 10_L46N_2 [~ R 49.9R;0402; DRAM A
SORAM WDMI0-3 GND7 NC2 [ Orient with notch facing FPGA JTAG TDO At9 | T0! JTAG 10_L47P_2 [~y RI18.\\“A49.9R;0402; DRAM_A:
L WDI[0-3] < e TMMA-107-01-F-Dv N towards middle of PCB FPGA JTAG TMS cis | 100 10_L47N_2 [ R 49.0Ri0402; DRAM A 4—
D_GND :8{'?85’2 vV RI15, 49.9R;0402; DRAM A
Al _L5ON_2 [ R99_\/749.9R;0402; DRAM A
UXILLARY DAC FPGA JTAG header compatible with Xilinx RIGHT CONN B2 _{RB1P} W. Glabal Clocks I0_L51P_2 [ R105, 29.9R 0402, DRAM A
Parallel Cable IV Model DLC7 RIGHT CONN B1__{RBIN} Yiz | |0_L29P_GCLK3 2 I0_L5IN_2 [71q RIOLA A A29.9R:0402; DRAM_A!
AUX DAC_S3 <> Layout note: RIGHT CONN B22 {RB10P} Y13 | |O-L29N_GCLK2 2 10_L52P_2 |7G10 R100, 49.9R:0402; DRANL_A!
10MHZ_REF and USB_CLKOUT ~ "RIGHT GONN B21 {RBIONABL3 | 'O_L30P_GCLK1 D13 _2 10_L52N_2 |Fyg R12 SOR 040, T
traces should be routed RIGIT CONN B35 IRB18PRAL> | IO_L30N_GCLKO_USERCCLK_2 10_L53P_2 [~yg > ’\/\/\—*-4g SR.0405- DRAM A
away from noise sources. RIGHT COI B38 {RB. B 10_L31P_GCLK31_D14_2 10_L53N_2 5 R 49.9R:0402: DRAM A
10MHZ_REF vi1 | |O_L3IN_GCLK30_D15 2 10_L54P_2 ["AR5 R120,/\/A49.9R;0402; DRAM_A
USB_CLKOUT AB11 | |0-L32P_GCLK29 2 10_L54N_2 [Aaz R 29.9R;0402; DRAM_A
10_L32N_GCLK28 2 10_L57P_2 =
10-L57" 2 "AB4 AUX DAC 53 {3\
_L57N_2 I7y3 R27 .9R;0402; R
8 SDRAM_WDMO W0} R30 49.9R;0402,1% _ AA: 10_L58P_2 |"ARg R33 2332-323% 2 ®
Word (not byte) data mask. Write SDRAM_WDM1L W1} R32 \\A49.9R0402:1%  AB21 | |O_L2P_CMPCLK 2 I0_L58N_2 ["Rg RI3 "\ A49.9R;0402; S
to a given 16-bit word is SDRAM_WDM2 W2} _R98 A A A49.9R:0402:1% 718 | |0_L2N_CMPMOSI_2 I0_L59P_2 ["Rg R4\ \49.9R;0402; S
disabled when high (masked). SDRAM WDM3 W3} R104 49.0R:0402:1% T 10_L4P_2 10_L59N_2 77 RO7 49.9R:0402: S
USY DATA vig | IO_LAN_VREF 2 I0_L60P_2 [7R7 R92 Y \/49.9R;0402; S|
USB_DATA: AB Ig,LSP,g 10_L60N_2 IG5 RI107, 49.9R;0402; S| BA1
USB_DATA: wig | |O_L5N_; I0_L63P_2 [7y5 RI08\ " A49.9R;0402; S| CMDE __{BA2}
USB_DATA: Y :g—tgz—g o Iigz'ﬁegg—g AAZ AUX_OSC P
U T _LEN_; _L64P_D8_2 ["AR5 ~AUX 0SC N_
10MHz EXTERNAL FREQUENCY REFERENCE — 10_L7P_2 10_L64N_Do_2 [-PBZAUX OSC N
USB_DATA! T
USB_DATA! U :8*t;§*§  10L65N_CS0_B_2 [ R20 A4 ;1% SDRAM CLK2 {CKEO}
USB_DATAY Ut6 | '0-L8P_. Non-Di _L65N_CSO_B_: H
b esay b 433V b 433V o o L o1a 2 S R106, T s {CKEL}
D_GND CKE is the DDR2 SODIMM master on/off switch
COSLX150-2FGGABAC
c76
R39 ol 470nF;0402
10K;0402;1% us $ D_+3.3v i i
1 b oD Auxillary Clock Provision
*——nNc 82 -
>0 3 Available only with
c&' 470nF;0402 S 2 > 4 10MHZ REF C-OPEN;0402 option -B. LX150 [AKTAZ
A Layout note: D_GND Mobile Satellite Services A
RA40 NC7SZ07PSX  Noise sources should be Y3 h8221A Flower Hill Way
12K;0402:1% D2 routed away from AUX_OSC EN 1 4__AU i ,
MMSZ3V6 reference clock AUX_OSC_EN E/D OuT 5 AU§ 82% E Sgl/t\hersburg MD 20879
circuitry. D_+3. 3V<D— VCC COMP_OUT
v 3.6V Zener: Prevent o_eNo<—2 6o e |2 [Title
D_GND over/under-voltage damage to ICLK OSC -
NC7SZ04 at analog inputs. CCPD-033-50-156.250 COM 1500 / FPGA BANK2 CONFIG
Note: ize Document Number ev
D_GND D_GND Y3 Auxillary Clock Oscillator is only a provision for a high speed B Y10008 r 1
clock reference to the FPGA, and is Not Populated.
Date: Friday, February 25, 2011 Eheet 4 of 10
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SDRAM

CLKO {CKO P}

U3D

MCB 3 Interface

SDRAM

CLK1 {CKO N}

IO_L46P_M3CLK_3

SDRAM

SDRAM DQ53

I0_L46N_M3CLKN_3

STRB8 {DQS4 P}

I0_L53P_M3CKE_3

SDRAM

STRBY__{DOS4 N}

10_L47P_M3A0_3

SDRAM

STRBIL {DQS5 N}

10_L47N_M3A1_3

SDRAM

SDRAM_DQ62

10_L49N_M3A2_3

SDRAM_DQ63

|0_L45P_M3A3 3

STRBO {DQSO0 P}

10_L5IN_M3A4_3

SDRAM

STRB1 {DQSO N}

I0_L44P_GCLK21 M3A5_3

SDRAM

STRB10 {DQS5 P}

I0_L44N_GCLK20_M3A6_3

SDRAM

STRB12 {DQS6 P}

I0_L49P_M3A7 3

SDRAM

STRB13 {DQS6 N}

I0_L52P_M3A8_3

SDRAM

ODTO0

I0_L52N_M3A9_3

SDRAM

ODT1

I0_L51P_M3A10_3

SDRAM

SDRAM_DQ54

10_L54N_M3A11_3

STRB14 {DOS7 P}

10_L53N_M3A12_3

FPGA

SDRAM

STRB15 {DOS7 N}

I0_L55P_M3A13 3

SDRAM

STRB4 {DQS2 P}

I0_L55N_M3A14 3
Bank 3
10_L39P_M3LDQS_3

SDRAM

STRB5 {DQS2 N}

SDRAM

STRB6 _{DQS3 P}

I0_L39N_M3LDQSN_3

SDRAM

STRB7 {DQS3 N}

I0_L34P_M3UDQS 3

SDRAM_DQO

10_L34N_M3UDQSN_3

SDRAM _DOQ1

10_L37P_M3DQO0_3

3 SDRAM_STRB[0-15] <__>

SDRAM _DQ2

10_L37N_M3DQ1_3

SDRAM DQ3

I0_L38P_M3DQ2_3

SDRAM DQ4

I0_L38N_M3DQ3_3

3 SDRAM_DQ[0-63] <__>

3 SDRAM_VREF >

SDRAM DQ5

I0_L41P_GCLK27 _M3DQ4 3

SDRAM DQ6

I0_L41IN_GCLK26_M3DQ5 3

SDRAM DQ7

IO_L40P_M3DQ6_3

SDRAM_DQ8

I0_L40N_M3DQ7_3

SDRAM_DQ9

10_L36P_M3DQ8_3

SDRAM_DQ10

10_L36N_M3DQ9_3

SDRAM_CLK[0-1] <

SDRAM_DQ11

I0_L35P_M3DQ10_3

SDRAM _DQ12

10_L35N_M3DQ11_3

SDRAM DQ13

|0_L33P_M3DQ12_3

SDRAM_ODT[0-1] <

SDRAM

SDRAM DQ14

I0_L33N_M3DQ13_3

SDRAM DQ15

I0_L32P_M3DQ14 3

STRB2 {DQS1 P}

I0_L32N_M3DQ15 3

SDRAM

STRB3__{DOSL N}

|0_L43P_GCLK23_M3RASN_3

SDRAM_DQ55

SDRAM_DQ56

I0_L50P_M3WE_3

SDRAM_DQ57

I0_L48P_M3BAO_3

SDRAM DQ58

10_L48N_M3BA1_3

SDRAM DQ59

10_L50N_M3BA2_3

SDRAM DQ60

10_L42N_GCLK24_M3LDM_3

SDRAM DQ61

I0_L45N_M30DT 3

I0_L43N_GCLK22_IRDY2_M3CASN_3

10_L42P_GCLK25_TRDY2_M3UDM_3

Supply
VCCO_3 01
VCCO_3 02
VCCO_3 03
VCCO_3 04
VCCO_3_05
VCCO_3_06
VCCO_3 07
VCCO_3 08
VCCO_3 09
VCCO_3 10
VCCO_3 11

IO _L2P 3
I0_L2N 3
I0_L7P_3
I0_L7N_3
IO_L8P_3
I0_L8N_3
IO_L9P_3
I0_L9N 3

IO _L10P_3

IO_L10N_3

IO_L11P 3

IO L11N_3

I0_L23P 3

I0_L23N_3

I0_L24P 3

I0_L24N_3

I0_L25P 3

I0_L25N_3

IO_L26P 3

I0_L26N_3

IO_L58P 3

IO_L58N_3

IO_L59P_3

IO_L59N_3

IO_L60P_3

IO_L60N_3

IO_L8OP_3

IO_L8ON_3

IO_L81P 3

I0_L8IN_3

IO_L82P 3

I0_L82N_3

I0_L1P_3
I0_L31P_3

I0_L54P_M3RESET_3
Non-Diff

I0_L57P 3
IO_L83P_3

IO_LIN_VREF 3
I0_L31IN_VREF 3
IO0_L57N_VREF_3
I0_L83N_VREF_3

XC6SLX150-2FGG484C

Layout Note:
Pins can be rearranged to optimize layout,
must maintain diff. pairs and gclks.

D_+1.8V D_+1.8V
A A
c2 C72
F4 470nF;0402
F6 C46
G2 470nF;0402
J5 C51
L2 470nF;0402
L7 C69
N5 470nF;0402
R2 C66
U5 470nF;0402
W2 Cc61
470nF;0402
W3 SDRAM DQ16 C134
W1 SDRAM_DQ17 4.7uF;0603
P8 SDRAM DQ18 C149
P7 __SDRAM _DQ19 4.7uF;0603
P6 SDRAM DQ20 C146
P5 SDRAM _DQ21 4.7uF;0603
T4 SDRAM DQ22 C136
T3 SDRAM_DQ23 4.7uF;0603
U4 SDRAM DQ24 V
V3 SDRAM _DQ25 D_GND
N6 SDRAM DQ26
N7 SDRAM_DQ27
M7 __SDRAM_DQ28
M8 _SDRAM_DQ29
R4 SDRAM_DQ30
P4 SDRAM _DQ31
M6 _SDRAM_DQ32
L6 SDRAM_DQ33
P3 SDRAM DQ34
N4  SDRAM DQ35
D5 SDRAM DQ36
E4 SDRAM_DQ37
J7  SDRAM _DQ38
H8 SDRAM DQ39
B2 _SDRAM_DQ40
B1 SDRAM_DQ41
G7___SDRAM_DQ42
F7 SDRAM _DQ43
D3 SDRAM DQ44
C4 SDRAM _DQ45
E5 SDRAM DQ46
E6  SDRAM_DQ47
Y2 SDRAM_DQ48
M5 SDRAM_DQ49
C3  SDRAM_DQ50
K7 SDRAM_DQ51
A2  SDRAM DQ52 FPGA banka3 for timing-critical
bi-directional DDR2 1.8V signals
Y1 SDRAM_VREF
M4
K8 IAZ
B3
Mobile Satellite Services
[18221A Flower Hill Way
Gaithersburg, MD 20879
USA
[Title
COM-1500 / FPGA BANK3 DDR2
Size Document Number Rev
A | Y10008 :
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HIGH-SPEED LVDS I/Os

LEFT_CONN_A[1-48] < e
LEFT_CONN_B[1-48] =~ < wmmm—
RIGHT_CONN_A[1-48] < wmmm——

Miscellaneous Digital /0

USB_CTRL[0-2]

Layout Note:
R55 is a low priority
placement near the FPGA

USB_CTRLO
USB CTRL1
USB_CTRL2

FPGA_HSWAPEN

AUX_DAC_S[1-2]

High-speed SPI to ARM microcontroller

UC_SPI[1-4] o ScKO
UC_sP {SSELO}
uc_sp {MISO0}
Uc_sp {MOSIo}
U3B D_+3.3V
Supply
CONN BT B3R, €19 110 L1p A2s 1 veeo 1 o1 [
CONN B9 eapGi6 | I0_LIN_A24_VREF_1 VCCO 102 (g1
CONN Be—itBan G17] IO_L9P_1 VCCO_1_03
CONN BT itBEpr F16 ] IO_LON_1 VCCO_104 [
<o CEeN Fi7 | 10_L10P_1 VCCO_1.05 ¢
o CBepr B21 | IO_L1ON_1 VCCO_1_06
<o BeNT B2z | 10_L19P_1 VCCO_1.07 [§
o [P Aso | IO_LION_1 VCCO_108 |5
<o CETN A1 | 10_L20P 1 VCCO_1_09 [t
<o 7 (tpep) Kie | 19 L20N 1 VCCO_1_10
= oo e oT2INL 0_144P_A3_M10Q6_1 [-Kaz—RICH %}{
<o CRonTHi7] 10_L28P_1 10_L44N_A2_M1DQ7_1 (T35 RiGH RASD
CONN B24—iLB11P} D19 | IO_L28N_VREF_1 10_L45P_AL_MI1LDQS_1 [T55RiGH {{—}-RAGNL
CONN B2 L D20| 10_L29P_A23_M1A13 1 10_L45N_A0_M1LDQSN_1 a1 RicH tRATP
CONN B0 5 10_L20N_A22_MI1A14_1  I0_L46P_FCS_B_M1DQ2 1 [yisoRiGH RATN
CONN Tos F1o| 10_L30P_A21 MIRESET 1 I0_L46N_FOE_B_M1DQ3_1 RicH {{—}-RABPL
CONN B25—{LE13P 10_L30N_A20_MI1A11 1 I10_L47P_FWE_B_M1DQO_1 RicH RSN
CONN B L D27 | 10_L31P_A19_MICKE_1 10_L47N_LBC_M1DQ1 1 [pa1RicH - IRADN
CONN B30 {LB14P} Coo | IO_L3IN_AL8_M1A12_1 10_L48P_HDC_M1DQ8_1 555 —RicH —{—L(RAQN
CONN B29 AN G2z | 10_L32P_A17_M1A8_1 10_L48N_M1DQ9_1 RicH &
CONN T35 P G1o| I0_L32N_A16_M1A9_1 10_L49P_M1DQ10_1 [RooRicH e
CONN B35 L 10_L33P_A15_M1A10_1 10_L49N_M1DQI1_1 o7 RiaHh =
CONN B35 iLB1opi 19 | I0_L33N_AL4_M1A4_1 10 L50P_M1UDQS_1 [55RiGH o
CONNB3r—{LB1eN Hiig | 10_L34P_A13_MIWE_1 10_L50N_M1UDQSN_L U360 RigH =
CONN 37 7P E20 | 0_L34N_A12_M1BAZ_1 10_L51P_M1DQ12_1 [g52 RioH
CONN B35 N E22 | 10_L35P_AL1_M1A7_1 10_L5IN_M1DQ13_1 [~y51RicH b
CONN B35 Tap J17| 10_L35N_A10_M1A2_1 10_L52P_M1DQ14_1 [~y57—RicH
CONN B35 iLB18N K17 | I0_L36P_A9_M1BAO_1 10_L52N_M1DQ15_1 [yiteRiGH
RIGHT CONR A4 {RAZP} F21 | O_L36N_AB_M1BA1_1 10_L53P_1 [~N1oRiGH
RIGHT CONN A3 {RA 5 10_L37P_A7_M1A0_1 10_L53N_VREF_1 [yireRiGH
RIGHT CONN A6 {Rasp} F20 | '0_ L3N A6 mia 1 FPGA 10_L58P_1 [115RiGH
RIGHT CONN A5 (RA3N] J10_| |O_L38P_AS M1CLK 1 10_L58N_1 Fp1o—RicH =
“RIGHT CONN AS{RA4P] G20 | 'O_L38N_A4_MICLKN_1 10_L59P_1 [~p20RiGH T
RIGHT CONN A7 {RA4N} G2z | I0_L39P_M1A3 1 10_L59N_1 s RicH 35
- io_tson Mmoot 1 Bank 1 10_L60P_1 -2 Rich T
I0_L60N_1 [177 RiGH 0P)
Global Clocks lg"‘gi:’i K RIGH 0
10_L! | RIGH 511
HE Loy (Ltgigz; 10_L40P_GCLK11_M1A5_1 107 L70P 1 [oge—aiet 2
RIGHT CONN Az {RATP} H2i | 'O_L4ON_GCLK10_M1A6_1 10_L70N_1 Fyi7RicH MRS
RIGHT CONN_ AL {RALN} Hzz | |0_L41P_GCLK_IRDY1 MIRASN_L 10_L71P_1 [~1g RiGH o4 {RAZZH)
RIGHT CONN_A20_{RAIOP 10_L41N_GCLK8_M1CASN_1 10_L7IN_1 Fp17RicH —(Rhazy
RIGHT CONN ALS IRATONT L1o | I0_L42P_GCLK7_M1UDM_1 10_L72P_1 RicH {RAZSH)
RO O A RO L 10 (42N GCLK6_TRDYL M1LOM 1 10_L72N_1 | pig—RicH RAoaD
- {RATON| 722 | '0_L43P_GCLK5_M1DQ4_1 10_L73P_1 RicH RADAN}
10_L43N_GCLK4_M1DQ5_1 10_L73N_1 [r19—AU = s
10_L74P_AWAKE_1 2
10_L74N_DOUT_BUSY_1 120 _AUX DAC S2_{SCL

XC6SLX150-2FGG484C

U3A D_+3.3V D_+3.3V
Supply A A
- ; P P A 1
D_GND R85 A A AR-OPENIO402 FROA HSWAPEN WX A4 | 10_L1P_HSWAPEN_0 VCCO_0_01 [gie =l &
USB CTRL2 {STP}__C5 | |O_LIN_VREF O VCCO 002 I"BTg c127
1 DIR] A5 | 10-L2P_0 VCCo_0_03 I~ | [ 470onF0402|
2 LA2FT D6 | '0_L2N_0 VCCO_0_04 |57 a3
A LA C6 | |0-L3P_0 VCCO_0_05 "Fy3 [~ [ #70nF;0402 |
A TAsPB6 | IO_L3N_0 VCCO_0_06 [£17 a7
A LA A6 | 10_L4P_0 VCCO_0_07 [~Eg — b S
A CA4PC7 | 10_L4NO VCCO_0_08 |Grg 50
A LAaN) A7 | |O-LSP.O VCCO 009 7514 I~ | [ 470nF:0402 |
ALO LAGP' Bg | 'O_L5N_O VCCO_0_10 C130
A LASN}] A IS{ZH 4.7uF;0603
D! _LEN_( c
A foae—cs | 19 L7P 0 10 L38p 0 % & rurom0s
Ald LA7P C I0_L7N_O0 I0_L38N_VREF_0 [E 0113'
AL3 LA7 A 10_L8P_0 10_L43P_0 [ 1 4.7uF:0603 |
A0 {LAZ Eg | |O_L8N_VREF_0 10_L43N_0 [ e
39 {LA0N, F8 | |O_L14P_0 10_L44P_0
A4 {LA21P} Gg | IO_L14N 0O 10_L44N 0 IF LB19P through UCSPI4 v
LA20 through 24 Al {LA21N} Fo9 | |O_L15P_0 10_L45P_0 Available only with D_GND
available only with A44__{LA22P} G9 :8{122,3 :g,tigg,g option -B. LX150
option -B. LX150 A43 LA22N} H10 — = - i~
A5 ICASPL ET0 | IO_L16N_0 FPGA 10_L46N_0
Ad5  {LA23N} F10 | I0_L17P_0 10_L47P_0 [F
A4S LA24P} G11 | 'O_L17N_0 I0_L47N_0 [
A {TASANG TiT1 ] 10_L 18P0 Bank 0 10_148P_0 |
A6 {LASP} D7 | 1O_L18N_ 10_L48N_0 [
Als[LABN] D8 | '0_L32P_0 10_L49P 0 [—&
AT {LASPI D10 ] I0_L32N_0 I0_L49N_0 |5
ATT {LASN) C10 | /O_L33P_0 10_L50P_0 [
I0_L33N_0 10_L50N_0 [-&
10_L51P_0 [
Global Clocks :g—tgég—g D.
Al LA1P} B10 = — C.
A LA A 10_L34P_GCLK19_0 10_L62N_VREF_0 (g
A20 LAL0P} C 10_L34N_GCLK18_0 10_L63P_SCP7_0 [4;
ALS {LAION} A 10_L35P_GCLK17_0 I0_L63N_SCP6_0 [~
B B1P} D. I0_L35N_GCLK16_0 10_L64P_SCP5_0 [
B LBIN} C 10_L36P_GCLK15_0 10_L64N_SCP4_0 [
A38 :A 9P} B I0_L36N_GCLK14_0 10_L65P_SCP3_0 |4
A37 [LAION Al | 'O_L37P_GCLK13 0 I0_L65N_SCP2_0 [¢:
10_L37N_GCLK12_0 10_L66P_SCP1_0 [
Layout Note: 10_L66N_SCP0_0
All'labeled (P & N) connector nets are
1000hm Z matched LVDS differential pairs XC6SLX150-2FGG484C
Sensitive Input Clock Traces
LEFT CONN A1 {LAIN} ||C129 GND
C-OPEN;0402 -
LEFT CONN_A19 LALON] C119 GND Layout Note:
C-OPEN;0402 = Place all capacitors for the Sensitive Input
LEFT CONN B1 {LBIN} C131 Clock Traces close to FPGA pins in such a way
C-OPEN;0402 _GND as to minimize the impact on the layout of
LEFT_CONN B21 _ {LBION} c1a8 GND labeled differential traces
C-OPEN;0402 -
RIGHT CONN Al _ {RAIN}
C-OPEN;0402 -GND
RIGHT CONN A19 {RA1ON} ||C152 GND
C-OPEN;0402 -
D_+3.3V
A
C141
nF;
C56
470nF,0402
C157
nk;
c15: ;
CGOn § IAK / AZ
C65 IMobile Satellite Services
[~ [ 470nF;0402 | [18221A Flower Hill Way
C53 Gaithersburg, MD 20879
— 2
4.7uF;0603 JUSA
C57
=2
4.7uF;0603 [Title
C54
— 7 7urosa] COM-1500 / FPGA BANKS 0/1
ize Document Number ev
\"] B 1
D.GND Y10008
10
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Shared uC Interface

2
JP1 - Flash Drive Access Mode Select Jumper

JP1 Jumper Position = Flash Drive Access Mode: - Microcontroller programmin
UC_CTRL{1-2] 1-2 = USB Flash Drive lash Dri progra gd f lash .
ARM_+3.3V D_GND 2-3 or NC = Standard Comblock Monitoring & Control - USB Flash Drive Device mode for FPGA Flash Programming (set JP1)
. (NC = Jumper Not Connected in either position) - Standard Comblock Monitoring and Control (using Comblock driver)
- May be connected simutaneously with Primary USB Port
104 D_GND
UC_DATA[D-7] < onF:0402 ARM_+3.3V
__I 103
i . 7UF;0603
;EE@Rgé%%rammmg Layout Note: TSW- Layout Note:
D — [ Add Power Source descnpl\on Place 4.7uF cap close
F R on Silkscreen to USB connector
EPGA PROGI {PROGE) v S8R e o S bl o g o
FPGA PROG3 {INITB} ANme Eeoa < 8z [Eyye— GND
FPGA PROG4 {SUSPEND} dada oo 8§ BE dogalae 3
FPGA PROG5 {CSIB} 85055 Sumun 9 Eg 200000 2 & MO 47UF;0603  J2
X >> FDN306P 1.5K;0402
FPGA HSWAPEN aa 18 LayoutNote: USB_+5.0V.
FPGA_HSWAPEN<__} 5.GND  FPGA PROGL {PROGE) 37 >> P1[30)/VBUS/ADO[4] [~53 match D¥ ZD- 10 UC USE DM__R6 33R;0402;1% VBUS
FPGA_PROGASUSPEND} 38 | POIOJRD1/TXD3/SDAL PO[30J/USB_D- 755 —guonm ant UC_USB DP__R5 _\\“,.\33R;0402:1% b-
Miscellaneous Digital /0 Tae s CEFT 0 79| POIL/TD1/RXD3/SCLL PO[29J/USB D+ D+
—;}_M&c + [LEFTRX) 80 | POI2ITXDO/ADO[7] »—={
M&C_[1-4] FPGA PROG2 {DONE} 64 | POIV/RXDO/ADO[6] GND
c (LEFT Rx} FPGA PROG3 {INITB] 63 | POIOJIZSRX_SDA/SSELL/MAT2[0] C1_||470nF:0402] 7| SHIELDL
C 7 {ET T PGOODL_{ARM 3.3V} 62 | L{lcli ST WaMISOUMATA2] pajopPwMLyTXO1 €2 A FR2 5| SHierbs
c {RIGHT RX] igh- 61 59 A BLM18KG121TNL C6 || 470nF;0402] 9
= — oo High-speed SP1t0 FPGA [\ 55 (o 416357 POI9I2STX SDAMOSIIMAT2(3] P2[LIPWM1[2J/RXD1 25 7 SHIELD4
! FeOODI (D sLavi 40 | POLLOVTXD2ISDAIMAT3(O] P2[2/PWM1[3)/CTSL/TRACEDATA[3] (25 A c2 ||470nF-0402
. UC_SPI[1-4] 5 27| PO[L1)/RXD2/SCL2/MAT3[1] P2[3]/PWM1[4]/DCD1/TRACEDATA[2] [~&4 “MiNI AB RE
Power Good Indicators e SEKO PO[15]/TXD1/SCKO/SCK P2[4]/PWM1[5]/DSR1/TRACEDATA[L 2 USB_MINLAB_RECEPTACLE
UC_SP! (SSEL0} 48 ] 14 15 111753 A C5 _||470nF:0402|  Layout Note:
PGOODL {ARM +3.3 Uc =P iS00 46| POIL6J/RXD1/SSELO/SSEL P2[5)/PWM1[6}/DTRL/TRACEDATA[0] [—25 o USB connector should be
PGOODL [ >~ PCOODL (ARM +3.3v} {MISO0} 46 1 by 17)/CTS1/MISOO/MISO P2[6]/PCAP1[0)/RILTRACECLK in th locati
UC SP MOSIO} 45 51 A in the same location as
PGOODE-4] Lo (MOSK 24| PO[18)/DCD1/MOSIOMOSI P2[7JRD2/RTS1 25 o ALE COLK D_GND the COM1600 USB
: oo g = L oo oo b E—
PGOOD4_{D +1.2 UC_ANALOG 6 i _ 21 ROG5 {CSIB} _R8 10K;0402;1
* PO[26]/ADO[3/AOUT/RXD3 P2[10J/EINTOINMI 35 _{CSIB) 1% ARM_+3.3V
PWR_CTRL[2-4]
PWR CTRL2 PWR CTRL2 _{D_+3.3V} 76 65 M&C 4 RIGHT_TX)
PWR CTRL3 PWR CTRLG _{D +1.8v} 75 | P1[0] P4[28J/RX_MCLK/MAT2[0TXD3 ["65eC 3 {RIGHT RX}
PWR _CTRL4 PWR CTRL4 (D +L2v} 74 | P[] P4[29)/TX_MCLK/MAT2[1)/RXD3 ARM_+3.3V System Reset Button
SDRAM MISCO _ {SCL} R15 49 SR 0402, 1% 73 | P1l4]
SDRAM _MISCL__{SDA} R14 \"\ ,0402,1% 72 Ei g% ARM Cortex-M3 uC
AUX_OSC_EN AUX_OSC EN SDRAM_MISC2__{SAO} :13 N OR STt 71| Pl 5T 4 ARM JTAG TRSTB
SDRAM_MISC3 __{SA1} R1: 49.9R;0402,1% 70 ARM_JTAG _TDI R45
WCTRLa {NAND WEB} 69 gi }g TMS/SWS% ARM_JTAG_TMS
USE_CONNECTB 25 ARM_JTAG TCK 10K;0402:1%
DDR2 SDRAM presence detect RO O3 B 5| PL[18]/USB_UP_LED/PWM1{1}/CAP1{0] TCK/SWDCLK T T
e Pwis 57| PLI19/MCOA/IUSB_PPWR/CAP1[1] TDOISWO |7 UC RESET
3 SDRAM_MISC[0-3] < e FLAS 55 P1[20]/MCIO/PWMI[2]/SCKO RESET |1 ¢
s 55| PL[22/MCOBO/USB_PWRD/MAT1{0] RSTOUT [~ sioros0zs TACT SPST- Z’SM
AND R/BE So-| PL23/mMCILPWMI[a)MISO0 cos5 e b GND
D_+3.3V AND _CEBZ 31| PH24/MCI2/PWML[S/MOSI0 19 20 || 100510402 UC XTAL IN_——yc_xTaL_IN
IAND_WPB 32 | P[25//MCOAL/MATL[1] XTAL1 750 - - 470nF;0402 Note: System Reset Button
128MB NAND o )
yte AND CLE 35 | PUZEIMCOBIBWMLIEICAPOIO] XTAL2 22 | [100pF:0402 .y Gp Pressing will reset the microcontroller
AND_CEB 36 | P1[28)/MCOA2/PCAP1[0}/MATO[0] 13 - C28 ||12F:0402 ) gp and subsequently the FPGA and load
D_+33V D_GND UC ABCS 7| PL[29/MCOB2/PCAPL{1)MATO[1] RTCXL [z X D_AND L, o seen in P
co7 c112 P1[31)/SCKL/ADO[5] RTCX2 J_ window of Comblock Control Center
s 470nF;0402 470nF;0402 Y2
LPCI759FBDE0 RTCX circuit .
o]l [y ARM_+3.3V 1_ AB26TRB-32.768KHZ
us c29_| 33pF0402 ) anp
AN N D_GND p
1 88 233 R52 c171 ARM_+3.3V D_GND
2 “gé 52 =33 10K;0402;1% 470nF;0402 10
3 1 2
4| NC3 —|7 NAND R/BB vec 1 (LEFTR] 3|1 CARD 2[4 wmec 2 {LeFT T}
5 | NC4 RIB NAND R/BBZ D GND < R125 A A0K;0402;1% JTAG7 __{DE B} 513 4 UC RESET{RSTB] R38, n NR-:OPEN:0402 ARM JTAG TRSTB
11 | NCS RFUL UC CTRL2 {REB_RDWRB} D_GND — 715 s EDGE 6 ARM_JTAG_TDO R36 0K;0402;1% GND
14 | NC11 RE NAND CEB FPGA PROG5 {CSIBI 9 | 8 10 ARM JTAG RTCK [R126{ (X ZQEE&QAQLDADDRM ey
15| NC14 CE [76NAND CEB2 ARM 43.3V<tR127 1 10K:0402;1% ARM JTAG TRSTB 1 9 CONNECTOR 2__ARM_JTAG_TCK RA42 0K.0402:1% 1 GRp
23 | NC15 RFU2 3 < R128¥\/(YK:0402:1% ARM JTAG TOI T 4__ARM JTAG TMS R129 0K,0402;1%
23 1 NC23 16 NAND CLE ARM_+3.3V 13 1 [SARM_+3.3V
NC24 CLE MECLI08.0lSD.RALS. : "
i e CHE [A7_UC CTRIL {ALE COIK] MEC1-108-01-5-D-RAL-SL R37 10K:0402:1% 1 amwt +3.3v
NC26 ) -
g; NG27 WE ig —(hAND WEB} User Defined Analog/Digital uC I/O
33 | NC28 it we Optional LPF for uC's PWM output J4
34 | NC33  NAND Flash P H P UC_ANALOG Note:
35 | NC34  Memory R7 1 All user I/O pins of J4 can be configured as
39 | NC35 _ 29  UC DATA UC PWM u Uc PWM 2 general purpose digital signals, interrupts or AK
20 | NC39  48-pin TSOP 1100 [~36UC DATA 3 specialized signals as indicated by their
A 45| NC40 /01 I3TUC DATA: 0R;0402:1% uc_ADCL 4 respective net names. UC_ANALOG can be Mobile Satellite Services
26 | NC45 1102 UC DATA: Layout Note: c13 5 configured as an ADC input or DAC ouput. h8221A Flower Hill Way
47| NC4s /03 [741C DATA LPF placement C-OPEN;0402 uc Apc2 6 S et may be configured for 2 high speed (Gaithersburg, MD 20879
28 | NC47 1104 [~ UC DATAG should be near b_GND<t 7 - lUSA
20 NC48 1105 |25 —Uc DATAG micro X UC SPIL_(SCKo) 8
21 B“ﬂ% :jgs [44 __UC DATAY D_GND UC_SPI2_{SSEL(Q 20 [Title
22 : UC_SPI3__{MISOQ}
DNU3 NAND_CEB2 & NAND_R/BB2 nets are Layout Note: UC_SPI4__{MOSIO} 1 2mm Header COM-1500 / MICRO
MT29F1GOBAACWP connected for future use with a Add SST Label 12 ize Document Number ev
potential 8Gb NAND part or larger. for 3.3V and GND ARM_+3.3V <} 13 5 Y
D_GND<t——————————— 11 Y10008
TMMH-107-01-F-DV heet 7 of 10
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4

1

+5V Supply 3A max

Green Terminal Block

OPERATIONAL RANGE: 4.75 - 5.5V
3

TB +5.0V % ) )

BATT+

BATT-

1

1757475

D_GND

Main Power Supply Enable

PWR_CTRL2 [ >>PWR CTRL2 {D +3.3V}

Power Good Indicator

PGOODL ::IPGOODl {ARM_+3.3V}

PCB Mounting Holes

TTTT

Power Requirements

COMP \% mA

FPGA +3.3 300

MICRO +3.3 90

NAND +3.3 50

uUsB +3.3 50

DAC +3.3 60

DDDR2 +1.8 2835 (300 MHz)
FPGA +1.2 5000 max

. . . D_+1.2V
Filter Reverse Voltage Transient Voltage Over Voltage Protection (5.85V, 1.5A) A FPGA
H H Layout Note: C140
PrOteCt on SLI p p ression FR4, Q1, Q2 & Q4 must be placed and routed for a hi gh current throughput. POWE R
D_+12V  USE
Ra Vin_revp Q1 A
FMMT718TA J10
Vin_revp 2 3 Vinl : ] J12 | VCCINT_01 GND_01
£>Vinl 314 | VCCINT_02 GND_02
_ — VCCINT_03 GND_03
Vin_revp = reverse R46 J — —
BLMIBKGI2LTN QZ‘”L i voltage protection, but 2.7K;0402;1% R50 Note: If Q1 voltage dropout is too great L | K1l | VCCINT. 04 GND_04
0 no over voliage 10K;0402;1% Zetex ZXTP19020DFFTA KI3 | Ve 0o onooe
o protection. Best used for 1 Q3 use Zetex Ko | VCCINT_06 GND_06
2 FPGA 1.2 Vccint and DDR2 O b3 EMMT718TA —1 10| VCCINT_07 GND_07
1 o +1|.8v since FAz%oe b1 g Tiz | VCCINT_ 08 GND_08
D1\ tolerates up to 24V. B o —1 14| VCCINT_09 GND_09
SMBJ5.0A-E3 Q 1 VCCINT 10 GND_10
§ o —1 3| VCCINT_11 GND_11
< N z VCCINT_12 GND_12
FDCG58AP, o R43 9 - -
i -0402: —1 VCCINT_13 GND_13
-30V, -4A, 50mOhm 10402; 0 = ~
- wk 1Ki0402:1% 5| VCCINT_14 GND_14
D GND —1 77| VCCINT_15 GND_15
- B VCCINT_16 GND_16
D_GND Layout Note: D_GND D_GND —1 p13 | VCCINT_17 GND_17
move TVS as far down the Pg | VCCINT_18 GND_18
trace as possible (away 1 R1. VCCINT_19 GND_19
from the terminal block) VCCINT_20 GND_20
—1 GND_21
D_+3.3V GND 22
—1 D GND_23
F11 | VCCAUX_ 01 GND_24
—1 Gi2 | VCCAUX 02 GND_25
His | VCCAUX 03  GND_26
—1 - VCCAUX_ 04  GND_27
4.7uF;0603 H: - -
csel)j ' K15 | VCCAUX 05  GND_28
3.3V (1/ 2) — 4 7UF.0603 g | VCCAUX 06  GND_29
' VCCAUX_07  GND_30
u7 Imax = 90mA Vout = 3.31V M1 » =
vint 2 L Always ON Ng | VCCAUX 08 GND_31
IN Lpo ouTL 7% $>ARM_+3.3V D GND R10 | VCCAUX 09  GND_32
lc100 Egg Adj 300mA OUT2 RE6 - Riz | VCCAUX 10 ~ GND_33
7 165K-0603:1% R6 | VCCAUX_11  GND_34
= S SHDN# s c101  lc106 c105 U1z | VCCAUX_12  GND_35 [
E 2 8 5 = = Vo | VCCAUX 13 GND_36 [—yi1g
o a FAULT# 2 SET T= T= IS VCCAUX_14 GND_37
I 3 = 6 : $ & D_+3.3V 12
[ 8 6 cc RE8 B 2 E A GND_38 7
8 ® [P30B2IMIGIADI NOPB ~ C102 100K:06031% | & 3 a c144 GND_39 |7N77
] S g 470nF;0402 GND_40 3
470nF;0402 @ ® S c118 GND_41 "N77
470nF;0402 GND_42
- C158 GND_43 T
PGOOD1 _{ARM +3.3V} 470nF;0402 GND_44
GND_45 575
—_—— e
D_GND 470nF:0402 GND_46 |57
o8 | GND_47 [p17
470nF;0402 GND_48 |"R7g
C161 | GND_49 [&
470nF:0402 ENB*ZE U
vinl Cl64 51 "U21
3:3V Supply Enable 3.3V (2/2) FPGA 1/Os, NAND, USB PHY, DAC et GNp52 5
5.1V Zener c45 gNDf53 V10
R132 Provision for over-voltage 470nF;0402 Gmg—gg V14
4.7K;0402;1% damage to uC input — V4
Q4 4.7UF;0603 FPGA gmgfgg W16
4 PWR_CTRL2 c117 > [Twig
F—=—rrrs
-GND [ 4.7uF:0603 S I GND_58 "7
c137 upply  cno_so
6 4.7uF;0603 v
5 -
0. §% f‘:s;l/l oo XC6SLX150-2FGG484C D_GND
[FDC658AP NCP1599MNTWG DC/DC converter: ) i
3A max peak output current solder during D_GND
Layout Note: 1MHz switching post-assembly
1 Place Vin caps as close as tests
possible to Vcc and GND pins [ L3
. s 6.8uH;3.1A Ityp = 550mA Vout = 3.28V R41
Y ANAA—>
5 | VCCP NcPis99 LX D_*33v
vee 3A DC/DC R134 R-OPEN;Solder Bridge
Converter 31.6K;0402;1%
_fce3 94 _[co1
— — 6 1 coo c8s c83 AKTAZ
T= FE S COMP 22 FB ~ = _Z
= N ~ o » 4 N T= T= ; ) )
3 % < R135 VREF=0.8V N b <] Mobile Satellite Services
e > > 4.7K;0402;1% NCP1599MNTWG_[ R133 e < S 118221A Flower Hill Way
S 3 3 10K;0402;1% -E > -g Gaithersburg, MD 20879
@ [ < 3 5 JUSA
c175 H @ S
4.7nF;0402 & [Title
~ COM-1500 / POWER1
ize Document Number ev
Vi B 1
o &b Y10008
Ehee\ 8 of 10
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Vin_revp

FPGA Vccint 1.2V 5A

?Vm revp,

Note: switched off by default.

1.5R;0402 390pF;0402 enabled by microcontroller.
R: CESS GND solder during
§ C63 c67 C62 R22 N - post-assembly
Vinl 4.7uF;0603 4.7uF;0603 4.7nF;0402 200K;0402;1% U4 M Fsw = 457kHz n tests
- EREET . Imax = 5A Vout = 1.20V R16
Layout Note: RAMP 55555 SW1 [ Y v ? AANA—>D_+1.2V
Place cap as close as c64 D_GND VinlVinl 15 sw2 6.0uH;9.5A R-OPEN;Solder Bridge
possible to Vce supply pin 4.7uF;0603 inl<t————————— vce sSw3 R10
PWR_CTRL4 EN has internal pull-up 14 Swa 715 c7o 1K;0402,1% o o o
EN SW5 77 R11 gl R %
FAN2106 SW6 I'13 100nF;0402 50R:0402:1% jul R
D_GND €59 6ADCIDC SWT "1 e ™ AN ==
4.7nF;0402 24 Converter sws N N s
NC24 1 4.7nF;0402 S S =
R19 00K;0402:1% 17 BOOT 779 VREF = 0.8V C74 | 5 %5 X
oVenp ILIM FB 1 2 % g
contingency: R21 31.6K;0402;1% 18 3 3 @
auto-start time D_GND< R(T) R25 a a
constant 2888 o 2K;0402;1% E E
PGOOD4 {D +1.2V}13
Gl (D12 PGOOD ZZZZ Z  COMP
pooo < 2.49K;0402;1%
FAN2I06MPYX,[ [ ]l o
JNRER 9
A
D_GND
Vin_revp
If\/m revp Note: switched off by default.
1.5R;0402 390pF;0402 enabled by microcontroller.
R3; C84 GND solder during
C174 72 C173 R124 I D post-assembly
) 4.7uF;0603 4.7uF;0603 4.7nF;0402 200K;0402;1%  U10 M Fsw = 457kHz I tests
Vinl SNmI Y Ityp = 2852mA typ Vout = 1.796V R34
25 222z 6 YY) °
Layout Note RAMP 55555 SW1 = AANNA—>D_+1.8V
Place cap as close as c159 D_GND VinlepVinl 15 sw2 6.0uH;9.5A R-OPEN;Solder Bridge
possible to Vee supply pin 4.7uF;0603 <+ | vee sw3 R113
PWR CTRL3 EN has internal pull-up 14 Swa I'10 c85 2.49K;0402;1% ol o o
EN e 11 R112 L .-
D_GND FAN2106 SW6 15 100nF;0402 50R-0402:1% i s
c162 6ADC/IDC SW7 [7p1 e ~ AN o=
4.7nF;0402 24 Converter sws N N »
NC24 1 4.7nF;0402 8 B8 &
R110 . Q00K;0402;1% 17 BOOT g VREF = 0.8V C169) S 05 2
D_GND ILIM FB 1 I I 3
contingency: R109 31.6K;0402;1% 18 C163 g v @
auto-start time D_GND R(T) c167 R114 ;') ;‘
constant dees 56pF;0402 _ 4.7nF;0402 2K;0402;1% B B
[aa¥alaliya) R11. ~ ~i
PGOOD3 _{D +1.8v} 13 g0gag g
PGOOD G536 &  COMP
aaaa < 2.49K;0402;1%
FANZIO6MPY [ T T T )
NRRER 9
Main Power Supply Enable
PWR_CTRL[3-4]
GND
PWR CTRL3
PWR CTRL4
z

Power Good Indicators

PGOOD[3-4]

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

COM-1500 /POWER2
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O

J1: Primary USB Port
- High Speed Data Transfer

Layout Note:

- Standard Comblock Monitoring and Control (using driver)
- May be connected simutaneously with Developer's USB Port
- High Speed Mini-USB Connection (up to 480 Mbps)

USB_DATA[0-7] < e

USB_CTRL[0-2] < >wm

USB_CLKOUT <

Layout Note:

USB_CLKOUT is a highly sensitive
trace, route accordingly. (Z = 50o0hm)

Note:

OTG and Host capabilites are disabled.

All USB connectivity on the COM-1500
limited to USB device only.

Place ferrite bead close to USB PHY D +3.3V USBA_+3.3V USB_+1.8V USBA_ +1.8V
A A A A
D_+3.3v<ER3 USBA_+3.3V
- - IC25 | [10nF;0402 IC10 | [470nF;0402 IC21 | [470nF;0402 IC15 | [470nF;0402
BLM18KG121TN1
IC26 | [470nF;0402 IC11 | [4.7uF;0603 IC18 | [4.7uF;0603 IC12 | [4.7uF;0603
USBA_+3.3V IC24 | | 4.7uF;0603 Vv Vv Vv
USB_+1.8V D_GND D_GND D_GND
D_+3.3V \V}
USBA_+1.8V D_GND
1.8V Supply Pins are Outputs,
olw| 4lo o| o] Only connected to decoupling capacitors
Ul — N [s2] (93] [{e] N N[
— N AN M [o0) — N
~mm mMmm — 0 ©
MM Mmoo < oo
35 223 § 88
USB DATA7 17 S>> 000 2 S S Layout Note:
USB_DATA6 18 | DATAY >>> D+ & D- are 90 ohm differential traces
USB DATA5 19 Bﬂﬁg
USB DATA4 20 DATAZ R2 D GND<}C96 | | 4.7uF;0603 J1
USB_DATA3 21 DATAS CPEN 3 10K;0402;1% - | S
USB DATA2 22 4 USB VBUS 1 w
USB _DATAL 23 | DATA2 VBUS USB DM 2| vBus |2
USB _DATAO 24 | DATAL 7 USB_DP 3| Db Z
DATAO DP USB_ID 4D Iy
ID >
USB _CTRLO {NXT} 11 8 5 ™
USB_CTRLL {DIR} ___ 12 | NXT DM & GND e
USB CTRL2 {sTP} 13 | PR R1 o o 1o 7 | SHIELDL |m
STP R-OPEN:0402 @ N e 3 SHIELD2 %
USB 2.0 5 ' 97| SHIELD3 |
' ID NN SHIELD4 |3
USB_CLKOUT 14 ERERERE Q
CLKOUT '|:'| "31 "31 fj"' E
R53 IR IR IR
32 8 I8 IR IS
10 RBIAS >D_GND
»——— EXT_VBUS_DETECT 12K:0402:1% FR1 |
9
D_GND< RESET C17 | |33pF:0402_ | o\ p BLMIBKG121TNL
[ - \Y
«1 |28 0| [—>D_GND D_GND
27 R9
a8 A X0 M0603 | —— | v1 Layout Note:
ZZ < |:| NX3225SA-24.000000MHZ  USB connector should be in the
00 o pr— same location as the COM4410 USB
USB3300-EzZK
| ™
® Aol D_GND
UC_XTAL_ING J—4-4UC XTAL IN]_C23 HSSpF;0402 I>D_GND
\vj AK
D_GND
Mobile Satellite Services
[18221A Flower Hill Way
Gaithersburg, MD 20879
USA
[Title
is COM-1500/USB
Size Document Number Rev
A 1
Y10008
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