LAN PHY1

LAN2

[1-5]

[1-6]
[1-6]

LAN_CTRL
LAN_RX
LAN_TX

© LAN1 TX [1-6

[2-5]

_[1-6]
_[1-6]

CLKREF25
LAN_CTRL
LAN_RX
LAN_TX

LAN2 CTRL [2-5
LAN2 TX [1-6

LAN2 RX [1-6

AHA _CNTRLI[1-7

AHA_U[1-4]

[1-6]
[1-6]

AHA_CNTRL[1-7]

LAN1_RX
LANT_TX

w
=
_:
T
=
S
z
<
3

_[2-5]
_[1-6]
_[1-6]

LAN2_GTRL
LAN2_RX
LAN2_TX

FPGA BANK16

POWER1

POWERT1
POWER2

POWER2
POWER4

PGOODI1-7]

FPGA1B14

DAC1_DI[0-13]

POWER4

FPGA POWER MGT

FPGA POWER MGT
FPGA1B34_35

FPGA BANK34_35 DDR3

AHA_CNTRL[1-7]

AHA_U[1-4]
AHA_E[1-4]
AHA_C[1-7]
AHA_D[1-4]

TURBO CODE

DAC1_D[0-13] DAC1_D[0-13]
DAC2 D[0-13]
DAC2_D[0-13] DAC2_D[0-13]
FPGA PROG[1-6
— FPGA_PROG[1-6] DAC1_SPI_CSB DAC1 SP) CSB DAC1_SPI CSB
UC DATA[0-7
L711e uc_pATAD-7] DAC2_SPI CSB DAC2 SPI CSB DAC2_SPI_CSB
DAC_SPI[1-3]
DAC_SPI[1-3] DAC_SPI[1-3] b
DAC_CLK[0-1]
DAC_CLK[0-1] DAC_CLK[0-1]
FPGA BANK14
MICRO CLK_TX CLK TX 10 MHz to tx
TX_POWER_DET_EN X POWER DET EN TX_POWER_DET_EN CLK?REFj:
RF_OUT_ENB RF_OUT_ENB RF_OUT_ENB ||
TX_LEVEL_CTRL X LEVEL OTRL TX_LEVEL_CTRL
Tx_POWER_DET 4 TX POWER DET TX_POWER_DET
TX_SYNTH CTRL[0-4
SYNTH_CTRL[0-4]
X
RX
RX_SYNTH CTRL[0-4
SYNTH_CTRL[0-4]
RF_POWER_DET1 RF_POWER_DET1 c
RF_POWER_DET2 RF_POWER_DET2
IF_POWER_DET IF1_POWER_DET
AUX_DACH_S[1-3]
AUX DAC2 S[1-3
] AUX_DAC2_S[1-3]
S CLK REF@———9
£ DISEqC DISEqC
< LNA_GAIN_CTRL "
LNA_GAIN_CTRL = _ =
S s T 2
o) x S
53 5
X Q Q
CLKREF TCXO 5 2 <
9 PGOOD[1-7] CLK_REF @——————2—
POWER3 RX
UC_DATA[0-7] A s
LNB_PWR_EN LNB_PWR_EN g 2
FPGA_PROG[1-6] ol & s
18V_EN DY 18V_EN al &
(&) O
o [a]
FPGA1B15 < <
POWER3 r' Y 3 CLOCKS
ARM MICRO D = ¥ ¥ %
FPGA1BO z 3z =2 3z 2 CLKREF_RFSYNTH
FPGA PROG[1-4] X 2 9 T
N FPGA_PROG[1-4] é 3 95 3 %‘ CLKREF_TCxO @—2KREFTCXO gy per toxo0
| Q | Q _
é 2 8 2 CLKREFEXT CLKREFR EXT CLKREF_EXT |
<
CLKREF_ouT [P—CLKREF OUT cLKRER-BCS
CLK_TX
FPGA BANK15 All sensitive clock traces
FPGA BANKO
FPGA1B13
AHA CNTRL[1-7] TX_SYNTH _CTRL[0-4] "z
AHA_CNTRL[1-7]TX_SYNTH_CTRL[0-4] @
AHA U[1-4] L RX_SYNTH _CTRLIO-4] Mobile Satellite Services A
AHA_U[1-4]  RX_SYNTH_CTRL[0-4] @ 1182214 Flower Hill Way
AHA E[1-4 AUX _DACT_S[1:3] i
— AHA_E[1-4] AUX_DAC1_S[1-3] @ (Salthersburg, MD 20879
AHA C[1-7] AUX_DAC2 S[1-3]
AHA_C[1-7] AUX_DAC2_S[1-3] 4" e
AHA D[1-4]
= AHA_D[1-4] RF_OUT_ENg @—CEQUT ENB MAIN
ize Document Number ev
B | Y13002 !

FPGA BANK13
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ADC1l (IF undersampling)

C33
4.7uF;0603

D_+1.8V

173ma

FR25
BLM18KG331SN1

C309

>_‘| 4.7uF;060§ D_GND

GND

ATB2012-500?W_
TeY

GND
mm‘{ggsj’ 7\01 gT Pin compatibility 12/14-bit ADCs (AD9634/9642)
Layout note: 1000hm diffe U35 _
Place 100R termination C313 100nF;0402 OOy N© QO
ADC CLK1 {ADC CLKP} 1L 38888 58 Z
1T So0a0oao as 9
ADC sampling clock <2232z %5 ¢
S a o
312 100nF;0402 OLK+ u 4 ADC DO —>ADC_Dp-13]
ADC_CLKO {ADC_CLKN) 1L OR- 5 ADC D1 DDR LVDS
CLK- OR+ —
17 DoD1- [-o—ADE D2
- N ADC D3
CND<—575] [5.2pF 0402 RT7T IO 0402:1% 12-BITADC  pop1- ADC D4
_ 1L 2vpp differential 30 D2/D3- [46—ADC D5
i1 RT7815AA02:1% VN« 470 MSPS  D2/Ds+ ADC Db
GND C327 1nF;0402 R169 29 | [E’f/gf' ADC_D7
33R;0402;1% : * ADC D8
D6ID7- 44 —ADC D
D6/D7+ ADC D10
w © D8/D9- e B
VCM (329 D8/D9+ ADC_D
ATB2012-50011 339 ey &18{5)1111' ADC D
- < 3.9pF;0402 *
[100nF;0402
T5 R176 b 20 ADC_DCOO _ {DCO-}
33R:0402:1% vem  o.ev 26 | o DCO' 21 ADC_DCO1___{DCO+}
GND €330 1nF;0402 GND 15R;0402;1% C CO+ LS
R174 Add second 0.luF near VCM pin o mﬁo
if trace is t 1 I=)
il - race is too long g 833
CND<—3735] [5.2pF 0402 RT7oN(OM04021% ADSE3HT70 ] <leoleg
a A
Format: offset binary by default
ADC_SPI[1-3]
ADC_SPI2 {ADC SDIO 1.8v
ADC SPIT {ADC SCL
ADC SPI3 {ADC1_CSB
R24 ground return

GND  <t—AAAN—">D_GND
OR;0402;1%

Analog signals

ADC_DCO[0-1]

Iz

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

Title
ADC1
ize Document Number
B | Y13002
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5

UC_DATA[D-7]<_ e D_+3.3V [10nF0402 D_+33v D_GND
) o 90mA 10nF;0402 | D_+3.3V
FPGA Programming & communication 63 D_GND
FPGA_PROG[1-6] Shared LG Intert 7%nF;o4oz USB CONNEC . ;
ayout Note:
FPGA PROG PROG_B} are M nterface .7uF;0603 FDN306P Place 4.7uF cap close
FPGA_PROGZ {CCLK/ALE] UC CTRL1__{CCLK/ALE} 1 o USB connector
FPGA PROG3 {INITB/WEB} = > R14 C5
;zgﬁ :S = 83@;}_ JP1 - Flash Drive Access Mode Select|Jum| s SlYlek] ezl o 2 J9l2l58R] - 3 D_GND
Fi ROG RERE AN
PGA_PROG6 {RDWRB/REB} __UC_CTRL2{RDWRB/REB} o< Erq < oz [ 4.7uF;0603
cdalaal S lel 8 [ W' nnn'o % Layout Note: Qi 1.5K;0402;1%
ol oogoo >ww S oo DHNLny 2L 7 match D+ & D- to Ji
8 555> cx >> >=>>>>> 90 ohm diff
0-2.5Y analog inputs o J2 ag 18 USB_+5.0V
>> P1[30}/VBUS/ADO[4] YT VBUS
8 Reset pushbutton, right 1 FPGA PROG1 {PROG B} 37 23 UC USB DM___Ri7 33R:04021%
RF_POWER_DETH1 < angle, near backpanel 1 fz—>D_GND 38| PO[OVRD1/TXD3/SDAT PO[30)/USB_D- 55 UC USE OP 040919 D-
RF_POWER_DET2 2 PO[1JTD1/RXD3/SCL1 PO[29]/USB_D R16 S30402;1%
IF_POWER_DET = V&G 2 {EDGE TX 79 | b ] [29)/USB_D+ - o-
— . 2 GPTS203212B M&C 1 {EDGE_Rx} 80 | PO[2ITXDO/ADO[7] = D
FPGA_PROG4_{DON 64_| PO[BYRXDO/ADO[6] 8-bit data bus shared by 6 | GND
R183 OR;0402;1% FPGA_PROG3 {INTBWEB] 63 | POI6/I2SRX_SDA/SSEL1/MAT2(0] FPGA and NAND flash = FR1__C1_||470nF;0402 7| SHIELDI
ua ololollo 500DT (RET 51V, 62| PO7VI2STX_CLK/SGK1/MAT2(1] 60 UG DATAO z 57 SHIELD2
| D_GND<—AAAN—GND  PGOOD(1-7] [ >=== 555505517 751v1 61| POIBVI2STX_WSMISO1/MAT2[2] P2(OJPWMI[1JTXD1 25— UG DATA o ca | [470nF 0402 5 SHIELD3
pop— ground return path Power Good FGOODS (A 14 75V) 39| POISVI2STX_SDAMOSH/MAT2[3] P2[1JPWMI[2/RXD1 |25 UG DATA g SHIELD4
gz2EY v 5GO0DI IMOD- 146V PO[10}/TXD2/SDA2/MATA[0] P2[2)/PWM1[3)CTS1/TRACEDATAI] [~25 (/G DATA 9 Co | |470nF:0402
TX_POWER_DET . Ssso0z 5 AUX ADGI  {SOLK Indicators,Must be 0005 TXi—)_SYNTH a7 | POl 1/RXD2/SCL2/MATS[1] P2[3)PWM1[4)DCD1/TRACEDATAR] |57 —06 BATA D +33v 2
5 VIN3 %S SCLK 3 {SCLKY ulled up by ARM ~ —5 PO[15}/TXD1/SCKO/SCK P2[4)/PWM1[5)DSR1/TRACEDATA(1] Sioms . = y
B> AUX_ADC2 DOUT} p! p by GOOD6 _{RX +4.75V} 48 53 __UC DATA R o C3 | |470nF;0402
£ VINg S~ pout AUXADCS DI processor PGOOD7 [EX SYNTH +33vi46 | POLIB/RXD1/SSELO/SSEL P2[5)/PWM1[6)DTR1/TRACEDATA(0] [~25 UG DATAG 2 &
VINS DIN 5 oy : PO[17)/CTS1MISOO/MISO P2[6)/PCAP1[0J/RI1/TRACECLK 0 v >
4 AUX_ADCA4{TSENSE BUSY} 45 51 __UC DATA & USB_MINI_AB_RECEPTACLE
5| VIN6  TSENSE_BUSY AUX ADCE LNB PWR_EN 24| PO[18/DCD1/MOSIOMOSI P2[7)RD2/RTS1 Iec N AR
VIN7 cs# S 3\,03—)— 8V_EN = PO[22J/RTS1/TD1 P28 TD2TXD2 |g—o—rars {RE%'F;E’/Q"E@ g bow
Q5ug9g R TX POWER DET_EN 57 PO[25]/ADO[2J/2SRX _SDA/TXD3 P2[9J/USB_CONNECT/RXD2 |47 FPGA PROGS (CS_LIB) E]
FGES=TGHS —— P0[26)/ADO[3J/AOUT/RXD3 P2[10JEINTO/NMI
AD7298BCPZ] oo FR4
Z o )
U | 65 DiSEqC IN.
BLM18KG331SN1 — oy 81 pipo] P4[28)RX_MCLIMAT2[0)TXD3 [-o—-DISEQC I - 5 coterant
AUX ADGT oy 74| P11l P4[29) TX_MCLK/MAT2[1J/RXD3 [———=mdeot
AUX_ADGRSENSE BUSY} 73 | S}[g%
AUX _ADC5 __{CS#} 7 ARM -
W AUX_ADC VDD Enable is active Tow 71| Pl Cortex-M3 uC —— |4 ARM JTAG TRSTB
anb = Cas RF_OUT ENB <1 7o P1[10] TRST ARM_ITAGTDI
47UF:0603 UC_CTRL3{NAND WEB} 69 E} }g TMS/SWS% ARM_JTAG TMS
GND 2 470nF;0402 TX GA 2 G TC
cgs GNDU 0608 Sn 040 - USB_CONNECTB 22 P1[18/USB_UP_LED/PWM1[1J/CAP1[0] TCKISWDCLK ﬁim 2: Dé R41
|—4_| F0603 LNA GAN 57| P1[19YMCOA/USB_PPWR/CAP1[1] TDO/SWO [z =
Cd6 NAND R/BB2 5g | P1[20VMCIO/PWM1[2)/SCKO RESET (7 TOK M09 >D_+3.3V
HUF'OGOS 55| P1[22J/MCOBO/USB_PWRD/MAT1[0] RSTOUT [ Ao
’ AND R/BB 30 | P1[23VMCI1/PWM1[4MISO0 C59 |W(>D,GND
GND AND CEB2 31| P1[24)/MCI2/PWM1[5/MOSI0 19 T00PF 0402 CLK_REF '
AND WPB 32| P1[25/MCOA1/MAT1[1] XTAL1 [0 19 | | COPEN:O4
ANDCLE 35 P1[26]/MCOB1/PWM1[6JCAPO[0] XTAL2 |- |—=—‘BD_GND
P1[28)MCOA2/PCAP1[0JMATO[0]
128MByte NAND D_+3.3V AND CEB 381 p1[29)MCOB2/PCAP T[T /MATO[1] RTOXI [HE—x
P1[31)/SCK1/ADO[5] RTCX2 [
D_+33V D_GND LPC1759FBD80
C381 Rig2
470nF a0z 470nF;0402
LNA_GAIN_CTRL LNA GAIN ]
olgls D_+3.3V
U41 D_+3.3V
" D_GND 100uF;6.3$|L‘§528 O0R;0402;1% LNA GAIN R3g FAULT LED
1 38 933 R187 G348 49.9R;0402;1% ;
2 |NeT 99 229 10K:0402;1% STESTR : DiSEqC
oui% DISEQC >
3 Layout Note: | q 10K;0402;1%
% mgi e NAND_R/BB Place 100uF near micro pin on any layer R55 o
51 Nce REUT NAND R/BB2 D _GND DiSEqC c82 || DISEQC _IN
N el RE UC CTRLZ{RDWRB/REB) Ra2 1
14 NAND CEB D6 84.5R;0402;1% 100nF;0402  R52 R49
15 | NC14 CE (10 NAND CEB2 TX LEVEL_CTRL TX_GAIN '
55 NC15 RFU2 - 2 RED LED 10K;04Q2;1%0K;0402;1%
NC23
24 16 NAND CLE
25 mgz“ CLE Y7 UC GTRLI {CCLK/ALE] 100uF;6.3V.T;3528 OR:0402;1% TX AL
26| NC25 ALE c29 C D10 D_GND
27 Nng WE |18__UC CTRLS {NAND WEB} -
28 WE NAND WPB Layout Note: D_GND MMS52Z5V6
2B 1INC28 g pie WP 2 D_GND F1ace 100uF near micro pin on any layer - GND
34| NC33  wawp Flash 10K;0402;1% D GND 84.5R;0402;1%
35 mggg Memory 45mA D _GND
39 29 UC DATAO : v2
40| NC%9 s-pin 150 100 501G DATA Card Edge for ARM JTAG debugging
45| \Gas 102 |31 _UC DATA D_+3.3V D_GND Mobile Satellite Services
3? NG46 103 i? .8 3ﬁ 2 J9 [18221A Flower Hill Way
471 NCa7 104 [ —5C :A - 5 = IGaithersburg, MD 20879
Noas rod UC DATAb M&C 1 {EDGE RX} 3 | ; CARD 2 VEC 2 {EDGE_TX} UsA
20 43 UC DATA6 . R149 . A0K0402;1% JTAG7 __{DE B} UC_RESETIRSTB] R3 R-OPEN:0402 ARM JTAG TRSTB
21 | DNUI VOB |"24—UC DATA7 D_GND 5 EDGE 6 ARM_JTAG 1DO RS 10K:0402;1% T
55 BEH? V07 [Theter FPGA PROG5 (CSIBI 9|7 0__ARM_JTAG RTCK [ Re R-OPEN:0402 >D*G§'EV ¢ ARM MICRO
NAND_CEB2 & NAND_R/BB2 nets are b 433V R148 . A0K:0402:1% ARM JTAG TRsiB__11 | 9 CONNECTOR 10 45 ARM JTAG TCK R7 10K:0402;1%
S34ML01G200TFI000 connected for future use with a D S R17\{gK0402:1% ARM JTAG TOI EH BN 12 94" ARM_JTAG _TMS RE A 10K:0402:1% DE D 233V ize | Document Number ev
potential 8Gb NAND part or larger. _+3. 13 14 *33 B Y13002 0
MEC1-108-01-S-D-RAT-SL Ra_ A 10K0402:1% -y 53y
) Eheet 3 of 29
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Design notel: use 1.8V drivers to minimize noise
Design note2: place 33R at source to dampen waveform/reduce overshoot/clock harmonics
Design note3: NC7S204 is 5.5V tolerant

Rev

D_+1.8V D_+1.8V
D_GND
c597
ol 470nF;0402
Us7
1 D_GND
s NG § % ~ R266
(19.2MHz) VC-TCXO > 4 33R,0402:1%
2.5ppm over -30/+75C, lppm/year aging D_+3.3V A—| Do—y [ >CLKREF_RFSYNTH
Calibrate at manufacturing To RF frequency synthesizers
NC7SZ04P5X
R262 TC33X-2-103E D 18V D w18V b 18V
2mA _+1. _+1. _+1.
D_+3.3V. D_GND Ro63 A D_GND
100R;0402;1%
= 27106 5F 0402
1 4 R89 nF;
VCTR VDD 10K;0402;1% uis 0
C596 1 D_GND
C595 470nF;0402 »—Nc 32 " Re4
470nF;0402 D_GND =0 33R;0402;1%
2 { GNp2 ouT |2 C18g }470"':'0402 2 A—| do—v |- {">CLKREF_TCXO
Need amplification because Lay To FPGA (1.8V bank)
g amplitude is 800mVpp typ R93 NC7SZ04P5X
b_GND VC-TCXO 19.2MHz 12K:0402.1%
vV
D_GND
EXTERNAL FREQUENCY REFERENCE (INPUT) D_+1.8V D_+1.8V D_+1.8V
10 MHz or 1PPS D_GND
c270
R137 oles 470nF;0402
J 10K;0402;1% U26
n 1 ©o D_GND
umcc A—|NC 32 R131
® =0 33R;0402;1%
0274% 470nF;0402 2 [> 4 [ >GLKREF EXT
9 Lay To FPGA (1.8V bank)
Ultra-minature coaxial conmector on R136 NC7SZ04P5X
PCB. Connected to IP67 SMA on D_+1.8V D_+1.8V 12K;0402;1%
D_GND front-panel through cabling.
D_GND C266 5.6V Zener: Prevent
470nF;0402 over/under-voltage damage to
NC7SZ04 at analog inputs.
INTERNAL FREQUENCY REFERENCE (OUTPUT) D_GND g Az
olol D_GND
u2s Mobile Satellite Services
10 MHz 97 S0 ol 18221A Flower Hill Way
umce c273 131 R132 F4Y) Gaithersburg, MD 20879
33R;0402;1% USA
} \AAAS 4 y—oq—A 2 <] CLKREF_OUT e
. o R134
24pF;0402  10uH;0603;SRF > 50MHz R-OPEN:0402 NG7S204P5% CLOCKS
V tuned to 10 MHz ize Document Number
D_GND B | Y13002
D GND
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DAC (1 baseband channel)

D_+3.3V

6.3mA ?

FR2
BLM18KG331SN1

3.3V/15.2mA for maximum sampling rate
or 1.8V/6.3mA for 125 MHz max

el L

4.7uF;0603

C34 C38
70nF;0402470nF;0402(100pF;0402

C42

GND
cz8 D_GND GND
DfGNDH a7uF0603 | A
DAC CLK!  {DAC CLKsl DAC Output:
us off  Slell 2 Qs 2Vpp (diff) + 500mV Common-mode voltage
12 a3 c9s 9 =9 to V Conversion Low Pass Filter 80 MHz cutoff
DAG_GLK[0-1] [ e i3] Clk+ 2 ggg s §& 8 7
clk- 2%  88%
[&] » Y YY) - Y YY) »
eeo 36 499R10402;1% T2UH;1008;SRF>250MHz | 1.20H;1008;SRF>250MHz [>mxe
DAC CLKO _ {DAG CLK:}
DAC DO 9 21
DBO IOUTA o i .
DAC D 5 R35 c51 cs5: c52 For Layout reasons the sign was changed.
DAG D 1oe1  14-BIT DAC 20 ND 3.3pF:0402 5pF;0402 3.3pF;0402
DAC_D[0-13] > BACTD &1 B2 Io0UTB ;l L2 1
DAC D 5|02 175 MS/s 499R:0402:1% N TXN
DAC D5 4| DBs T.2uH;1008;SRF>250MHz ~_1.2uH;1008;SRF>250MHz -
DAC_D6 2
DAC D7 1 ng
DAC_D: 32 = 19 Bandpass 0 - 32.5 MHz
DAC e >a .
DAC D! 31 | DB8 Som & oTCM NDCSG Image rejection at 97.5 MHz > 33 dB
DAC_D10 30 | DB @an 4 100nF;0402
DAC D11 29| DB10 Lo = 23 ND
DAC D12 25| DE1 88l & RFIO B '”' —G
o =z fs = 2
DAC D13 27 DB13 §§d £ FSADJ 24 R4Q_ A ~GND Ioutfs mA
ADO7O7BORR ]G 16.2K;0402;1%
DAC SPI3 {DAC RESET}
em=_>DAC_SPI[1-3]
DAC SPI CSB {DAC CSB
DAC SPI2 {DAC SDIO} DAC_SPLCSB
DAC SPIf {DAC SCLK}
R185
GND  <t—ANAN——>D_GND
0R;0402;1%
V2

Analog signals

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

Title
DAC
ize Document Number ev
B | Y13002 r°
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AHA_CNTRL[1-7]

AHA_U[1-4]

AHA_E[1-4]

AHA_C[1-7]

AHA_DI[1-4]

@9

L

RESET N} AHA CNTRL1
PLL_SYSCLK} AHA CNTRL2
E CS N} AHA CNTRL3
D CS N} AHA CNTRL4
E_GOUT} AHA CNTRL5
GOUT AHA CNTRL6
PLL BYPASS} AHA CNTRL7
U_CLK} AHA U
U_DATA} AHA U
FS] AHA U
ACPT} AHA U
CLK} AHA E1
DATA} AHA E2
FS AHA E3
E_RDY} AHA E
CLK} AHA C
DATA AHA C
DATA: AHA C
DATA AHA C:
DATAQ; AHA C5
FS} AHA C6
ACPT} AHA C7
D_CLK} AHA D
DATA} AHA
FS] AHA D
RDY} AHA D

TP5
AHA CNTRL5 {E GOUT} 1 D

TP
AHA CNTRL6 {D GOUT} 1 D

This

(old)

TPC codec is only used as

>D_+1.8V

temporary/contingency until a Turbo code or LDPC codec
is implemented within the FPGA. It may not be
populated.
FR46
D_+1.8V D_+33V ! ( ()
Ccs81
T [ BLM18KG331SN1
470nF;040§ ~
3
~el2leEBeeRE En 9 ¢ £
Us4 ]
00838888832 YT 2 2 %
5585588888858 gooo = é 3
>>>>>>>>>9 3333 < =3
AHA ONTRL1__[RESET NI 51 | pecer 8999
b_+3.3v<—2 TRISTATE N U_CLK ig U g,';}%“ ﬁ:ﬁ ¥
_DATA ¥ T
b_GND <+—*& TESTMODE UNENGODED DATA™ g 1 571U F8 pet
U_ACPT - =
D_GND <7 SCANMODE
D_+3.3v<—2 DPARINPUT E_CLK %ﬁ% 5';\'%, —
AHA CNTRL7 {PLL BYPASS} 44 ENCODED DATA E-PATA 5T {EFs) AHA_E3
PLL_BYPASS EFS 38 iE Row AHAEL
E_RDY
32 i
D_GND <\—%; E_MODE H
b_GND <—24 p_MoDE C_CLK g oL —

AHA ONTRLS {ECS NP 18| o o ATl C_DATA: AHA C

AHA CNTRL4 __{D CS Ny 52 | E-CS CHANNEL DATA C-DPATAI2] DATA AHA_C

D_CS N C_DATA[1] C_DATA AHA C5
C_DATAD] C Fs} AHA C6

AHA CNTRL2 {PLL SYSCLK} 41 | &

AHA ONTRL2 (PLL SYSCLKI 41 | oo o Robt C_ACPT} AHA C7
AHA CNTRL5 _ {E GOUT} 30 59 {D CLK] AHA D
AHA CNTRL6 __{D_GOUT} 63 | E-GOUT D_CLK 756D DATA] AHA D

b_Gout DECODED DATA P-0ATA 540 Fs) AHA D!
o hes [[62 (D RDV] AHA D

D_+3.3v<1—18
D_+3.3V<t+—

RDYPOLARITY

ACPTPOLARITY MONDON]
—nosworoos 29000
[afalalalalalalalala) [ayayayal
2222222222 Z2Z2Z22Z
000000 U6 COGO

AHA4524 uwo.\mmer ool
— | Ao | 0 [0 o Y (sel(te]

D_GND
D_GND

D_GND
D_GND
D_GND
D_GND
D_GND

D_+3.3V

C584

588

.

D_+1.8V
A

. C589 _||470nF;040

4 C583 ||470nF;0402

4 C587 | |470nF;0402

. C582_||470nF;040:

4 C585_||470nF;0402

Mobile Satellite Services

Christian K. Féhr
[18221A Flower Hill Way
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DAC (1 baseband channel)

D_+3.3V

6.3mA ?

FR5
BLM18KG331SN1

3.3V/15.2mA for maximum sampling rate
or 1.8V/6.3mA for 125 MHz max

el L

4.7uF;0603

GND

C69 C73
70nF;0402470nF;0402(100pF;0402

C74

ces D_GND GND
D_GND<t 470F0608 | A
DAC CLK!  {DAC CLKsl DAC Output:
PP = = - I 2Vpp (diff) + 500mV Common-mode voltage
12 a3 c9s 9 =9 to V Conversion Low Pass Filter 80 MHz cutoff
DAC_GLK[0-1] [ wmmm | St &S 223 2 9% L1 L1s
- = [SX& R
[&] » Y YY) - Y YY) »
eeo 51 499R0402;1% T.2uH;1008;SRF>250MHz | 1.2uH;1008;SRF>250MHz [>mxe
DAC CLKO _ {DAG CLK:}
DAC DO 9 21
DBO IOUTA o i .
DAC D 8 R46 c79 c7 c77 For Layout reasons the sign was changed.
DAC D 71081 14-BIT DAC 20 ND 3.3pF;0402 5pF:0402 3.3pF10402
DAC_D[0-13] > BACTD & DB2 Io0UTB ;I L14 L13
DAC D 5|02 175 MS/s 499R:0402:1% N TXN
DAC D5 4| DBs T.2uH;1008;SRF>250MHz ~_1.2uH;1008;SRF>250MHz -
DAC_D6 2
DAC D7 1 ng
DAC_D: 32 = 19 Bandpass 0 - 32.5 MHz
DAC He G .
DAC D! 31| D88 Som O oTcM NDcm Image rejection at 97.5 MHz > 33 dB
DAC_D10 30 | DB @an 4 100nF;0402
DAC D11 29| DB10 Lo = 23 ND
DAC D12 25| DE1 88l & RFIO ~ '”' —G
o =z fs = 2
DAC D13 27 DB13 gEd £ FSADJ 24 RS54 A ~GND Ioutfs mA
ADO7O7BORR ]G 16.2K;0402;1%
DAC SPI3 {DAC RESET}
em=_>DAC_SPI[1-3]
DAC SPI CSB {DAC CSB
DAC SPR {DAC SDIC} DAC_SPLCSB
DAC SPIf {DAC SCLK}
R208
GND  <t—ANAN——>D_GND
0R;0402;1%
V2

Analog signals
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1

FPGA_PROG[1-4]

FPGA DEDICATED

FPGA Programming

FPGA PROG1 {PROG B}
FPGA PROG2 {CCLK/ALE}
FPGA_PROG3 {INITB/WEB}
FPGA _PROG4 {DONE}

CONFIG, 3.3V I/O

FPGA CONFIGURATION

D_+3.3V<iB63 A A 4.7K0402:1% FPGA PROG1 {PROG B}

R60 330R;0402;1% FPGA PROG4 {DONE
R61 4.7K;0402;1% FPGA PROG3 {INITB/WEB}

D_+3.3V-
D_+3.3V<t2 AN

D_+3.3V
Co6

100uF;6.3V;T;352

As per ug483

D_+3.3V
A

R197 ground return

GND  <t—AAA—1D_GND

3

0of =[cof || cof

7
1

GND1  Vref
GND2 TMS
GND3 TCK
GND4 TDO
GND5 TDI
GND6 NC1
GND7 NC2

=
4

Programming Configuration

FPGA PROG{PROG B} N12
FPGA PROGZCCLK/ALE} L12

Slave SelectMAP D +3.3V. U&g

TP2 1FPGA PROG4 {DONE} Gi1
TP_SMALL | FPGA PROGJINITB/WEB} U12

D_+3.3V

FPGA JTAG TMS

FPGA JTAG TCK

FPGA JTAG TDO

0 FPGA JTAG TDI

DIC|<|H

12
4

D_GN

FPGA JTAG header compatible with Xilinx 2x7 2mm connector (for
example Xilinx Platform Cable USB II')

V  TMMH-107-01-F-|
D

DV R62
10K;0402;1%

v
D_+3.3V

0R;0402;1%

DONE 0
INIT_B_0

FPGA
Bank 0

TMS_0
TCK 0
TDO 0
TDIO

XC7A100T-1FGG484C

Sensitive Input Clock Traces

FPGA _PROG3CCLK/ALE} ||C135 ~D_GND
C-OPEN;0402 ~ "~
FPGA JTAG TCK GND

C104
C-OPEN;0402 -
Layout Note:

Place clock capacitors close to the FPGA

R8
O0R;0402;1%

D_+1.8V
D.GND
FR10
BLM18KG331SN1
XADC used for temperature and
supply voltages measurements
U14A
CFGBVS_0
c182
VCCO_0_1
VCCO_0_2 9 +—F—
DXN_0 [ eg
MO_0 VCCADC_0 9 100nF;0402
M10 GNDADC_0 [NTg
M2 0 DXP_0 g
VREFN.0 |15
VREFP 0 %0
PROGRAM_B_0 VPO |ig
CCLK_ 0 VN0 [Eip v
LEl2
VCCBATT_O [ decrypror ke P-CND GND

0 R79
0R;0402;1%

contingency

GND

AZ
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TPC CODEC (TEMP)

AHA_CNTRL[1-7]

FPGA BANK 13, 3.3V

AHA CNTRL5

D_+3.3V
A

(D GOUT| ___AHA CNTRL6
AHA?U[1-4)O—|
{U_ACPT} AHA U4
AHA_E[1-4] £ oL AA
E AHA
AHA
E AHA
AHA_C[1-7 C CLK) AHA C
C DATA AHA_C
C DATA AHA G
C DATA AHA G
C DATAQ AHA G
CFS) AHA_C6
C_ACPTY AHA _C7
AHA_D[1-4 D CLK} AHA D
D DATA] AHA D
D_Fs) AHA D
D_RDYV] AHA D

1 ?;ggF;omz
|| c1o7 :
o ?;gr?F;omz
1 ?;gr?F;omz
— om0z
1 217?11&0603
%ot
al 217?1%;0603
co5
100uF;6.3V;T;3528

As per ug483 D_GND

RF frequency synthesizers
RX_SYNTH_CTRL[0-4]
RX_SYNTH CTRLO {CLK}
RX SYNTH CTRL1 ATA}
RX SYNTH CTRL2 {LE}
RX_SYNTH CTRL3 {LD;
RX_SYNTH CTRL4 {Enable]
TX_SYNTH_CTRL[0-4]
X_SYNTH _CTRLO {CLK}
X _SYNTH CTRL1 ATA}
X _SYNTH CTRL2 {LE}
X_SYNTH CTRL3 {LD;
X_SYNTH_CTRL4 {Enable]

RX RF and IF gain controls

AUX_DAC1_S[1-3]

AUX DAC1

AUX_DAC2_S[1-3]

TX control

RF_OUT ENB<__ ——

D_+3.3V

u14B

2B <|=l<

AUX_DAC1_S1 {SDIN} Y-

AUX_DAC2_S3 {SYNC#}Y:

AUX DAC2 S2 {SCLK}AA

{U_ACPT} AHA U4 _AB

RF_OUT_ENB AB

RX_SYNTH CTRL4 {Enable} AA

RX SYNTH CTRL3 {LD: AB

AUX DAC2 S1 {SDIN} AA

{E_GOUT} AHA CNTRL5AB

||| @l

]
oy

T} AHA CNTRL6 Y

YNTH CTRL2 {LE} AA14

1| 3| |

X
X_SYNTH CTRLO {CLK}
X

YNTH CTRL1 {DATA}
TA} HA E.

m
o
&<|=

m
-
(%2}

Y}

|

1

A

A

A

>|>(>|> |0

A0

)>|£5nu:uu )| 1|

CPT}

CLK}

DATA}

SR Ulolon o[alom)

1

b b b B B e Bl B s B B g

T
(=4 5= 5= b= = = = b 5 5 5 5= 5 5

>
=
=

Y}
SYNTH CTRL1

AHA E1

o
r
1=

22|
<
Z|

H CTRL4 {Enable

| ~|ofc

H _CTRL3 {LD

|

X _DAC1_S2 {SCLK]

H CTRL2 {LE}

T
T
AUX DAC1_S3 {SYNCH]
AU
i
T

H CTRLO {CLK}

B FPGA
Bank 13

10.0_13
I0_L1P_T0_13
I0_LIN_TO_13
I0_L2P_T0 13
I0_L2N_T0_13
I0_L3P_T0_DQS_13
I0_L3N_T0_DQS_13
I0_L4P_T0_13
I0_L4N_TO_13
I0_L5P_T0_13
I0_L5N_T0_13
I0_L6P_T0_13
I0_L6N_TO_VREF 13
I0_L7P_T1 13
I0_L7N_T1_13
I0_L8P_T1_13
I0_L8N_T1_13
I0_L9P_T1_DQS_13
I0_LON_T1_DQS_13
I0_L10P_T1_13
I0_L10N_T1_13
I0_L11P_T1_SRCC_13
I0_L11N_T1_SRCC_13
I0_L12P_T1_MRCC_13
I0_L12N_T1_MRCC_13
I0_L13P_T2_MRCC_13
I0_L13N_T2_MRCC_13
I0_L14P_T2 SRCC_13
I0_L14N_T2_SRCC 13
I0_L15P_T2_DQS_13
I0_L15N_T2_DQS_13
I0_L16P T2 13
I0_L16N_T2_13
I0_L17P T2 13
I0_L17N_T2_13

XC7A100T-1FGG484C
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FPGA BANK 14,

3.3v 1I/0

D_+3.3V
A

C153
470nF;0402

— —onra0s 10402
- Cags :

om0z
| 7eroe0s
o 51:.17?1:;;0603
ol 40.17?1:;;0603

100uF;6.3V;T;3528

As per ug483 D_GND

FPGA Programming & communication

FPGA_PROGI[1-6]

Pull-up during
configurationt

Daisy-chain with 100R
termination at the end

1]

OG1_{PROG B}

|

0G2

CCLK/ALE}

NITB/WEB}

o

0
sl sl v s 3]
O
(o
EY

1|

DONE;]
OG5 _{CSIB]

|
RDWRB/REB}

u14C

10.0_14
I0_L1P_T0_D00_MOSI_14
I0_L1N_TO_DO1_DIN_14
I0_L2P_T0_D02_14
I0_L2N_T0_DO03_14
I0_L3P_T0_DQS_PUDC_B_14
I0_L3N_T0_DQS_EMCCLK_14
I0_L4P_T0 D04 14
I0_L4N_TO_DO05_14
I0_L5P_T0_D06_14
I0_L5N_TO_D07_14
I0_L6P_TO_FCS_B_14
I0_L6N_TO_D08_VREF 14
I0_L7P_T1_D09_14
I0_L7N_T1_D10_14
I0_L8P_T1_D11_14
I0_L8N_T1_D12_14
I0_L9P_T1_DQS_14
I0_L9N_T1_DQS_D13_14
I0_L10P_T1_D14_14
I0_L10N_T1_D15_14
I0_L11P_T1_SRCC_14
I0_L11N_T1_SRCC_14
I0_L12P_T1_MRCC_14
I0_L12N_T1_MRCC_14
I0_L13P_T2_MRCC_14
I0_L13N_T2_MRCC_14
I0_L14P_T2 SRCC_14
I0_L14N_T2_SRCC_14
I0_L15P_T2_DQS_RDWR B 14
I0_L15N_T2_DQS_DOUT_CSO_B_14
I0_L16P_T2_CSI_B_14
I0_L16N_T2_A15_D31_14

I0_L17P T2 A14_D30_14
I0_L17N_T2_A13_D29_14
I0_L18P_T2_A12_D28_14
I0_L18N_T2_A11_D27_14

I0_L19P T3 A10_D26 14
I0_L19N_T3_A09_D25_VREF 14
I0_L20P T3 A08 D24 14
I0_L20N_T3_A07_D23_14
I0_L21P_T3_DQS_14
I0_L21N_T3_DQS_A06_D22_14
I0_L22P T3 A05_D21 14
I0_L22N_T3_A04_D20_14
I0_L23P_T3_A03_D19_14
I0_L23N_T3_A02_D18_14
I0_L24P T3 A01_D17_14
I0_L24N_T3_A00_D16_14

10 25 14

FPGA
Bank 14

XC7A100T-1FGG484C

D_+33V
UC_DATA[D-7] < S A
FPGA programming + uc-FPGA bus Y20
T ute
2|
[ Ri5
&E
M1
_DAC_SPI2 (DAC SDIO} P20
UG _DATAQ P22
UG DATAI R22
UC DATAZ P21
R72 R-QPEN;0402 UC DATA3 R21
D_+3.3V B2t
R71 10K:0402;1 DAGT D1 V22
D_GND UC DATA4 T,
UC DATA5 U
UC DATA6 P
UG DATA7 R
DACZ B0 T
DACT DO T,
DACT D W21
DACT D W22
DAC1_D[0-13] < frmmmmn | v
DAC2_D[0-13] < fremmmmmn gﬁg b g;
DAG1_SPI_CSB<___}—— — e
DAC_SPIT__[DAC SCLK] __U20
DAC2_SP| CSB<__—— T
W
DAC_SPI[1-3] e DAC2 SPI CSB W20 |
DACI D13 %
%
DAC_CLK[0-1] < e FPGA PROG2 {CCLK/ALE} V18 |
DACT SPI CSB_V19 |
FPGA PROGGRDWRB/REBIAA
DACI D9 AB:
FPGA PROG5 [CSIB] %
FPGA PROG3 (INITBWEB] W17
DACI Di2 _ AAIS
DACT DIl ___ABI8
DAC_CLK1 {DAC_CLK+} Uiz
DAC CLKO __(DAC CLK1] U
DACZ D11 4
DAC2 D10 R4
DAC2 D R
DAC2 D T
DAC2 D N
DAC2 D4 P17
DAC2 D P15
DAC2 D R
DAC2 D13
DAC2 D12 4
DAC
DAC2 D3 R
DAC2 D9 Ni5
A7
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FPGA BANK 15,

1.8v 1/0

ADC

As per ug483

ADC_SPI[1-3] <

ADC_D[0-13] [

DDR LVDS

ADC_CLK[0-1] < jrmmmn

ca76
470nF:0402
ca73
470nF0402
Cca83 I
470nF0402
C463 |
[—470nF0402]
Cca87
nk|
Cc489
4.7uF;0603 D_+18V
| Cd491 | A U14D
4.7uF 0603
C496 N21
4.7uF;0603 37 VCCO_15_1
c497 3o VCCO 15 2
T3 veco 15 3
T veco_ 154
63V VCCO_ 155
100UF;6.3V;T;3528 Gig | Y000 155
D_GND
J
ADG_SPI2 {ADC SDIO} H13 | 19015 FPGA
ADG SPI tADG SCLR G| IO_L1P_T0_ADOP_15
ADC D7 Gie| I0_L1N_TO_ADON_15
ADC D6 Gie| 10_L2P_T0_ADOBP_15 Bank 15
e
T H14 | 1
ADC S8 iADC1 CSBIHIZ 10138 T0 DS ADIN 15
ADG DO Gia| I0_L4P T0 15
ADG D3 S5 10_L4N_T0_15
ADC D3 ffie I0_L5P_To_ADOSP_15
ADC D5 Fii> 10_L5N_To_ADOON_15
ADG DI Fis 10 L6P_T0 15
55| 10_L6N_T0_VREF_15
H2z | oAb 15
BOC CLKI— [ADGCLKLVDSPL_Ha0 | O-H78 1400017

{ADC CLK LVDS N} G20
K2

I0_L8N_T1_AD10N_15
55| I0_L9P_T1_DQS_AD3P_1i5
I0_LON_T1_DQS_AD3N_15

=

CLKREF

}* I0_L10P_T1_AD10P_15
0

50T I0_L10N_T1_AD11N_15

CLKREF

TCXO I0_L11P_T1_SRCC_15

ADC _DCO1

DCo I0_L11N_T1_SRCC_15

15 0r0X02:1°

ADC DCO0

{DCO-} I0_L12P_T1_MRCC_15

CLKREF

5T 10_L12N_T1_MRCC_15

CLKREF

‘XXILLLI‘{g

I0_L13P_T2_MRCC_15

TCXO I0_L13N_T2_MRCC_15

D_+1.8V D_+1.8V
D_GND c213
470nF;0402 ADG_DCO1] [
D_GND VDS
1
28 Nef—xX
R107 z90
33R:0402:1% 6> CLOCKS
CLK_LNB 4 y—oq—A 2
NC75Z04P5X
Adjust 10MHz R103
level to LNB as R-OPEN:0402
needed OPEN;040 to 10 Miz output o yper oUK}
b o CLKREF_TCXO [_>
CLKREF_EXT >
D_+1.8V D_+1.8V
D_GND i C160
470nF;0402
D_GND
b u13
1
oQ F——x
R74 zg NC
33R;0402;1% ©
CLK_TX 4 v—oq—A 2
NC75Z04P5X
Adjust 10MHz R73
level to tx as R-OPEN:0402
needed ’
D_GND

||

IR

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

Z
|
N

=
I
N

3
e

2l=[z[-g]

|
o)

I0_L19P_T3_A22 15

I0_L19N_T3_A21_VREF_15

(o](e](e](s]
o|ololo

>(3>3> (>
O[0|0(o

10_L20P_T3_A20_15

o|=[rofe

>
o
(]

I0_L20N_T3_A19_15
I0_L21P_T3_DQS_15

Do I0_L21N_T3_DQS_A18_15

ADC

D8 10_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

[=lzlzlxlclol- = zlxx g

‘\l‘m‘m‘m‘m o &‘\l‘

XC7A100T-1FGG484C
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3

TPC CODEC (TEMP)

AHA_CNTRL[1-7] <__>==

RESET N}

FPGA

1| | 3|3
F
ol

Al
PLL_SYSCLK} AH
E CS N} Al
Al

>[>|>|>

[e](e][e](e]

D _CS N}

{PLL_BYPASS} AHA CNTRL7

AHA U1

AHA U2

LED PIPES
D1
A~

%

LED PIPE
D2

:

LED PIPE
D3
Yl

%

LED PIPE

- LIGHT
- LED:

BANK 16,

PI

0603,

2.5v 1/0

D_+2.5V
A

C18'_|6 _
C192
| 470nF;0402]
C195
[ 470nF;0402]
c207
| [ 470nF;0402]
C208
| 470nF;0402|
c211
4.7uF;0603
C210

4.7uF;0603
2

L C209 4
4.7uF;0603
c218

100uF;6.3V;T;3528

As per ugd83 D_GND

RA BEND SMD Lumex P/N
wing angle, 10mA

LAN PHY #1
LAN1_CTRL_[1-55 e

LANT CTRL 1 {CLK125 NDO}
LANT CTRL T N}
LANT CTRL 3 {RESET N
LANT CTRL C}
LANT CTRL 5 {MDIO}
LANT_TX_[1-6K___jem
LAN1 TX 1 {GTX CLK}
[ANT TX 2 {TX EN}
LAN1 TX 3 XDO
LANT_TX 4 XD
LANT_TX 5 XD
[ANT TX 6 XD
LAN1_RX_[1-6K__>w=
LANT RX 1 {RX CLK}
LANT RX 2 {RX DV}
LAN1 RX 3 {RXDO
LANT RX 4 (R
LANT_RX 5 {RXI
LANT_RX 6 ___{RX
LAN PHY #2
LAN2_CTRL_[2-5K e
LAN2 CTRL 2 {INT N}
LAN2 CTRL 3 {RESET N}
LAN2 CTRL 4 {MDC}
LAN2 CTRL 5 {MDIO}
LAN2_TX_[1-6K e
LAN2 TX 1 {GTX_CLK}
[AN2 TX 2 {TX EN}
LAN2_TX XDO!
[AN2 TX 4 XD
LAN2 TX XD
LAN2 TX 6 XD

LAN2_RX_[1-6K e

. D9 R11
& M‘ LED2
GREEN LED 49.9R;0402;1%
. D4 R1
b M‘ LED3
GREEN LED 49.9R;0402;1%
% D8 R10
N‘ LED4
GREEN LED 49.9R;0402;1%
. D5 R2
N‘ LEDS
YELLOW LED 49.9R;0402;1%
~ D7 R
LED6
<t
YELLOW LED 49.9R;0402;1%

\
D_GND

D_+25V U14E
22 veco_te 1
B1g| VCCO_16_2
21| VCCO_16.3
—g74| VOCO_16_4
Ar7| VCCO_165
VCCO_16_6
LANT TX 2 (TX EN}  F15
[ANT TX 6 __{1XD3) __Fis |19.0.16 FPGA
LANT RX s {rxpo]__Fi4 | IO-H1RT016
N RESET ML 18] oo To te Bank 16
LANT RX RXD3} __Ci4 | 19-L2N.T0 16
CANT CTRL 7 {WDC Gi5 10_L3P_T0_DQS_16
CANT X 5~ (IXDsp  E13 | IO L3N T0 DQS 16
LANT RX 4 {RXD1} __ E14 | |O-L4P.T0 16
LAN2 TX 6 {TXD3} Efe | |O-L4N_T0_16
TX = TXD2: I0_L5P_T0_16
T 4 10_L5N_T0_16
{RESET N} __AHA CNTRLT D15 | 9-L6P TO 16
CANT CTRL S (MDIO Biz | IO_L6N_TO_VREF_16
TANZ X 4——TXD1 I0_L7P_T1_16
CANT T34 of Cia| I0_L7N_T1 16
TANI—TX 5 5o B73| I0_L8P_T1 16
LANT CTRL 2 {INT N] A5 | |9 L8N.T1 16
TANZ T 5 50 ATs | 10_L9P_T1_DQS_16
TANTTX GTX Sk At | /0 L9N_T1 DQS 16
TANTRY BX DVl A74 | I0L10P T1 16
{PLL_BYPASS] AHA CNTRL? 10_L10N_T1_16
{E CS NI AHA CNTRL3 Big | IO L11P T1 SRCC 16
LANT_CTAL {CLK125 NDOJDi7 | IO-L1IN T1 SRCC_16
TANT X T~ [RX GLKl 17 ] 10_L12P_T1 MRCC 16
(OGS Nl — AUA ONiRLZ GTe | 0 L12N T1_MRCC 16
Gig| 10_L13P_T2_MRCC_16
A,_ Eig | I0_L13N_T2_MRCC_16
Dtg | I0_L14P_T2_SRCC_16
F1g| I0_L14N_T2_SRCC_16
E75| 10_L15P_T2_DQS_16
520| 10_L15N_T2_DQS_16
A0 | 10_L16P_T2 16
ATg | 10_L16N_T2_16
Ato| 10_L17P_T2 16
5| 10 L17N_T2 16
F20-] 10_L18P T2 16

Doo | I0_L18N T2 16

I0_L19P_T3_16

ggg I0_L19N_T3_VREF_16
55| 10_L20P T3 16
851 | 10_L20N_T3_16

LED _T3_
LAN2 CTRL 3 [RESET N} _A21 | 0-121P T3 DQS_16
E2

LAN2 RX 3

6
{RXDO}

10_L21N_T3_DQS_16
5 10_L22P T3 16
T 10_L22N_T3 16

557 10_L23P T3 16
LAN2 RX 2 {RX DV} _Go1 | O L23N.T3 16
ED 2

1
G22

I0_L24P_T3_16

For | I0_L24N_T3_16

10_25_16

XC7A100T-1FGG484C

AZ
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U14F

FPGA
Bank 34

XC7A100T-1FGG484C

D_GND

As per ugde3

FPGA BANKS 34/35, 1.5V I/O vy it more mesors oo necied cor 0
ut4G D_+15V
D_+15V
N1
w3 VCCO_35 1 iig
VCCO_34 1 g VCCO 35 2 [j5
VCCO 34 2 [T3 VCCO_35 3 g
VCCO 34 3 [ R VCCO_35 4 [F3
VCCO_34 4 [~aBz VCCO 35 5 67
VCCO 34 5 [Aa7 VCCO_35 6
VCCO_34 6
F4
10_0.34 13 FPGA 10_L1P_TO Am’g’ag a a2
10_L1P_T0 34 [Hi—spman Al LD I0_LIN_TO_ADAN 35 A =
10_L1N T0 34 |-55—SBRA Do Bank 35 10_L2P_T0_AD12P_35 g5 o
10_L2P T0 34 SDRAM DGTD 10_L2P_T0_AD12N 35 g5 ALK
10_L2N_T0 34 [ DRAM UDGS 10_L3P_T0 DQS_ADSP_35 [ 57 SN
10_L3P_T0_DQS 34 [ DRAM UGS 10_L3N_T0_DQS _ADSN 35 [~F5 %5
oot g At S ek
10_L4N_T0 34 WZ‘ ;m g% 10_L5P_T0_AD13P_35 g‘ ﬁg
10_L5P_T0_34 Gix 10_L5N_T0_AD13N 35
107LBN To 34 [s—SDFAM D14 10_L6P_T0 35 [ £
10_L6P_T0_34 s — SDRAM_YREF 10_L6N_T0_VREF_35 5:: SORAV AT L
10_L6N_TO_VREF 34 [—aa7 10 L7P T1_ADGP 35 [ jy SDRAM A2
10_L7P_T1_34 [agT 10_L7N_T1_AD6N 35 |3 SDRAM A 8 _lon 193
107L7N T1734 [~agz o l4ss loast 10_L8P_T1_AD14P_35 "G5 —SDRAN AQ g0,
10_L8P_T1-34 [Ag> g% 10_LBN_T1_AD14N 35 [o5 A BAZ ST
10_L8N_T1 34 [-y5— ST 10_L9P_T1_DQS_AD7P_35 |5 AN BAT E| &
10_L9P T1_DQS 34 a5~ £ I0_LON_T1_DQS_AD7N_35 [-J& RAN BAG =18
10_L9N_T1_DQS 34 [ans 2|8 10_L10P_T1_AD15P_35 s RASN
10_L10P_T1.34 [ags 10_L10N_T1AD15N 35 |53 BASN
10_L10N_T1734 [y 10_L11P_T1_SRCC 35 | g3 Wee D_GND
10_L11P_T1_SRCC_34 [Aa7 D_GND 10_L11N_T1_SRCC 35 [z N
10_L11N_T1_SRCC 34 [z 10_112P_T1_MRCC 35 | g4 EESETH
10_L12P_T1_MRCC_34 [-yyq 10_L12N_T1_MRCC_35 g
10"L12N_T1_MRCC_34 [gg 10_L13P T2 MRCC 35 [~j3 —
IS Lo T o ok I8 19,14 15 Shoc s 2
10_L14P_T2_SRCC_34 [,*; 10 L14N_T2 SRCC 35 ﬁ SDRAM GKE
10_L14N_T2 SRCC_34 [yg 10_L15P_T2 DQS 35 [ 11 SDRAM ODT
10_L15P_T2 DQS 34 [ws 10_L15N_T2_DQS 35 5
10_L15N_T2_DQS 34 g P12 10_L16P_T2_35 [y
10_L16P T2 34 [g————— 10_L16N_T2 35 [
10_L16N_T2 34 [g& 10_L17P_T2.35 [~jg
1O LI 15 o4 (18 10 Ciap 15 03 [o—
 L17N T2 34 [ve  L18P T2 35 [T
10_L18P_T2 34 [pp5 Tpa 10°L18N T2.35 [z SDRAM LDM
10_L18N T2 34 [7 I0_L19P_T3 35 SDRAM_YREF
10_L19P_T3 34 y7— SDRAM YREF 10_L1SN T3 VREF 35 | Ry 5%
10_L19N_T3_VREF 34 g7 Tpz I0_L20P_T3 35 [py AT
10 L20P_T3 34 [~apg \0  L20N_T3 35 [p5 as ~_lcss_otet
10_L20N_T3 34 [yg 28 lcazz 10_L21P_T3_ DQS 35 [ py =N g
10_L21P_T3_DQS 34 [vg o § £ 10_L21N_T3 DQS 35 |55 2T
TR vy o £]s 10 oo T 38 12 g HIE
10 L22N T3 34 [~7g 2 g 10_L23P T3 35 [ 2
10°123P T3 34 [~y7 107L23N T3 35 [p5g
10_123N T3 34 [g 10_124P_T3 35 |5 D_aND
10_(24P T334 | yg 5 D_GND 10_124N T3 35 [
10_124N_T3 34 [{j ] 10_25 35 [——
) 25 34
XG7A100T-1FGG484C
Test points
4
P 1 P:
P 5| GND1 Vref .
£ GND2 TMS
3 GND3 TCK
s 5 GND4 TDO P10
P GNDs TDI =
111 GNbs Nt [H2 2
GND7 NGC2 D_GND
TMMF-107-01-

ot ____ c178
470nF:0402 470nF10402
C124 C450

[ 470nF;0402 | —470nF;0902 1

|—cteo | | _cisa |
470nF:0402 470nF10402
C134 c:

[—470nF0902 | —47onF0302 |
C137 Caa7

[ 470onF0402 | ——470nF;0402 1

L —Cles g |_cas0 |
4.7uF;0603 4.7uF;0603
Ci55 Cags
47UF 0603 47050

|cie7 | L ca |
4.7uF;0603 4.7uF;0603

o [

100uF;6.3V;T;352! 100uF;6.3V,T;3528

diffe;

D_GND s per ugds3

le-ended)

D_GND

D _GND ZS ;0402 SDRAM CKE K9
Contingthcy

SDRAM YREF
D_+15V
o E‘ng Ewss
;=
Z &
= 5
uto =T D GND D_GND
Camywerme  -aovweros | <o
[s}ajajajajajajiaja) o000 g000g oa
855665365 288888388 22 o
SSS555555 5880850666 ulh
SS555885% &g
Al N3 E3
A p7] A0 DQO [F7
5 B3| Al DQ1 [ :
4 No | A2 DQ2 [ ®
T Ps ] A3 DQ3 [ <
I Pa| At DQ4 [
A m5 ] A5 DQS5 [z
A6 DQ6 =
A R :
A To | A7 16-Bit baz Q
i o2 —
A L 1
o Fir| ATO/AP DDR3 DQ10 2
A1 DQi11 el
ATZ N7
e SDRAM ban a7 g
DQ13 [ a
DQ14
SDRAM_CLK J7
oK DQ15 H
SDRAM_CLKN K7 oKk#
CKE
NeT X
SDRAM LDOS __F3 Nez g ¢
SDRAM LDQSN__G3 | L0QS NG3 [Tg
SDRAM UDQS __C7 | -DAS# NCé [
SDRAM UDQSN__B7 | UDQS NCS [z
ubas# NC6 [-1—X
NC7 X
DRAM RASN _ J3 L2 SDRAM_CSN
DRAM CASN K3 | gﬁg; SDS-? K1 SDRAM ODT.
<l R 'SORAM _RESETN
BAL NE g:?
BAZ M3 RY
D £7 | BA2 s R21P o
Bl LDM -
R78 =52
2 R
= slowv
g £ & _GNI
3 $_GND
D_GNI
%
RE7
47K:0402,1% D_GND
R85
47K:0402:1%
e
s
A
lobie Satelite Services
8221A Flower Hill Way
aithersburg, MD 20879
SA
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FPGA BANK34_35 DDR3
ize | Document Number
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D_GND<t

ui4l

Unused MGT

D_+1V

Eg | MGTAVCC_01

[ Fo9 | MGTAVCC_02

70| MGTAVCC 03

D6 | MGTAVCG_04

MGTAVCC_05

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

As per ug483

Y|
/1
AY|
]

C41

Q
B
n
=3

Q
3]

1140455044

Q

C44

Q

433432 C46.

Q

6

(@)
b

6

Q
w
Q

125015413

o
%

C18

100uF;6.3V;T;3528
100uF;6.3V;T;3528

€090z v] 12
cogoanz vl [
€090'4nw| [2
cos0anz v 1T
£090°4N.°%|
£090:4N.'p|

£090' 4N, v [©
N
€090, vl [Q
N
£090:An, vl [
2
£090'4n, v [©
N
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£090:4nL¥!
£090:4NL'¥!
£090:4nL'Y!
£090:4NL'Y!
£090:4nL¥!
£090:4NL'Y!
£090:4nL¥!
£090:4nL'Y!
£090:4NL'Y!
£090:4nL¥!
£090:4nL¥!
£090:4nL'Y!
£090:4nL'¥!

v
D_GND

S
&

C437C458C14

[
»~
o
[
by
[
»
N
[«
B
S

43

(<]
®
N
8
2
Q
N
8

425C46(C45!

&3
¥
@
8
by

4350494 C49:

Q

20C13:

20%0:4U0LY

20v0'3uozp| [Q
a

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

2070:4U0LY
2090'3U0LY
20v0'3u0zp| [
&
2090°4U0LY
2050'4U0LY

2070 4U0LY
2070 4U0LY
2070 4U0LY
20v0'4U0LY
20v0'4uoLy] R
I
2070 4U0LY
2070 4U0LY
2070 4U0LY
20v0'4U0LY
2070 4U0LY
2070 4U0LY
20v0'4uoLy] [ &
&
2ov0'duoLy] IR
20v0'4U0LY
2070 4U0LY
2070 4U0LY
2070 4U0LY
20v0'3u0Lp| [Q
N
20v0'4U0LY
2070:4U0LY
2070 4U0LY
2ov0'duoLyl R
iy

v
D_GND

(]
B
@
Q
Q
%]
»

3

o]
@
(]
B
(2]
iy
Q
(%]
»
Q

4.

©
K
[
ES

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

FR35

BLM18KG331SN1
D_+JV_BRAI

v
D_GND

D_+1.8V

FR12

BLM18KG331SN1

D_+J.8V_VCGAU

Y|
/1
AY|

Q
@

Cas4

T~

(<]
=
3
(€]
x
[
X
(<]
x
[
X
=

Q
o
9

C51J C504

~

Q
Y|

69047
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X
I
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X
>
(9]
a
[9]
Q
[¢]
=

7!

o]
a
&
a
8
2

£090:4nL¥!

100uF;6.3V;T;3528
100uF;6.3V;T;3528

£090°4N.°Y|
£090°4N.°%|
£090:4N.L'p|
2010°4U0LY|
2070'4U0LY| g

2090°3U0LY|
2090°3U0LY|
20P0°HU0LY)
2090°3U0LY|
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209040271 &)
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100uF;6.3V;T;3528

D_GND

2ov0uozrl g
n

20¥0:4U0LY
20%0:4U0.Y

float TXP, TXN, REFCLKP/N

(UG482)

U14H

C%ij
N

b=

T

'nTme
|0

s
s

%T

QTO
1

ARR

MGTPTXP3_216
MGTPRXP3_216
MGTPTXN3_216
MGTPRXN3_216

FPGA

MGTPTXP2 216 Bank 216

MGTPRXP2_216
MGTPTXN2_216
MGTPRXN2_216
MGTREFCLKON_216
MGTREFCLKOP_216
MGTRREF_216
MGTREFCLK1P_216
MGTREFCLKIN_216
MGTPTXP1_216
MGTPRXP1_216
MGTPTXN1_216
MGTPRXN1_216
MGTPTXP0_216
MGTPRXP0_216
MGTPTXNO_216
MGTPRXNO_216

v
D_GND

XC7A100T-1FGG484C
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pe o PO LC FILTER 165-185 MHz BANDPASS
UMCC
GND< P 330nH;0805;5%;1.0hm;SRF>500MHz
IF1 INPUT T C331
IF1_IN > J11 ! R _JI e IF1 BPF
l 1.5pF;0402
C334 C33!
56pF;0402 56pF;0402

L38
10nH;0402;2%;200mOhm;SRF>1GHz

Input P1dB: +11 dBm
Noise limited: -9 dBm (1.3GHz bandwidth

L39
10nH;0402;2%;200mOhm;SRF>1GHz

Gain: -4 dB Input P1dB: +7 dBm
L0 leakage: -24 dBm max @ 1.6 GHz equivalent noise Noise limited (now in 40 MHz IF1_+3.1V
GND bandwidth: 40 MHz GND bandwidth) : -24 dBm This power detector, in conjunction with the
s IF1 POWER DETECTOR  (rcifins ctienuators fnd che micoprocessor
FR21 (brain) form the AGC.
BLM18KG331SN1 Its goal is to keep the IF1l output power
level constant at +2 dBm.
C296| |
l70nF;0402 | [ >GND R160 Scale to 2.5V max
R156 R157
o -19 y . y .
IF1_GAIN_CTRL 4.7K,0402;1% 4.7K;0402;1% 20K;0402;1%
sensitive trace
it 7 Y u29C
FR22 Ao
BLM18KG331SN1 2.2K,0402;1%
C303 C30
IF1_POWER_DET
GND. IF1_+3.4V GND<t |H GND ADB604 Target 2.75V =
33pF;0402 0xD54 for -2dBm
18.2mA
10nF;0402
L32 )
470nH;0603;100mA;SRF390MHz;3.5R D13 i
FR23
GND 2.2K;0402;1%
5 g ;s
100pF;0402 ' C306 BLM18KG331SN1
22nH;0402;200mA;SRF 4.4GHz HSMS-282K © ADS8604 Ris1
L33 " .
20K;0402;1% 10K:0405:1% AD8604
RF test point. GND: [ GND R155
DNP 100nH;0402 10K:0402:19
UMGCG | anp OKc0402;1%
3 C317 | C318—— V
R170 GND 0nF;0402 10nF;0402 GND
390R;0402;1% locate cfose to pin
NDﬁS—{ |>—<
~ @ 0pF;0402 | | C321 us4
C333 D14 C332
1nF;0402 1nF;0402 C326
IF1_BPF 1 3 % 1nF;0402
3 DSP module expects a maximum level of
[—>F1_out 2Vpp differential (1Vpp single-ended)
R177 R178 shared pad R/C
620R;0402 620R;0402 Signal (agc stable): 2dBm (3.5 dB below P1dB)
= 0.8 Vpp
HSMP-3866 GND BGA2815 Worst-case noise power: -3dBm when AGC tracks the noise.
GND Layout as per specs, ground
GND vias, etc.
C341 181
2.2K;0402;1% C340 GAIN = 25.5dB
10nF;0402 2.2K;0402;1% 10nF;0402 P1db = +5.5dBm
IAZ
GND GND
Mobile Satellite Services
[18221A Flower Hill Way
L40 Gaithersburg, MD 20879
470nH;0603;100mA;SRF390MHz;3.5R USA
GND- Title
100pF;0402 C350 IF1
GND. GAIN @200MHz = -4.5 to -52dB ize Document Number ev
B 0
10nF;0402 ety Y13002
ATTN +1.2V Date: Thursday, September 25, 2014 Bheet 14 of 29
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D_+1.2V D_+3.3V D +2.5V
A 221/64mA (1000/100) 68/29mA (1000/100) -
40/15mA (1000/100)
o ||__c530 FR14
||_F_100n 10402 A 33V, | Co54
FR41 BLM18KG331SN1 c225 ||_F_100n 0402
+1. £545| | 100nF:0402 100nF;0402 C259
GCone BLM18KG331SN1 |—‘1oom=;o402
FR40 544] | 100nF;0402 100nF;0402] c253 |
PLL +1.2V c234 I |_F_100n 10402
548 |4.7uF;0603 | 100nF;0402| 258 | 4.7uF;0608 |
c242
BLM18KG331SN1 ¢ |—‘1oom=;o402 v
247| | 100nF;0402 D_GND C250 | D_GND
100nF;0402
v
541| |4.7uF:0603 | D_GND
LAN_CTRL_[1-5] D_GND
LAN CTRL 1_{CLK125 NDO}
LAN CTRL 2_{INT N A +33V
LAN CTRL 3 [RESET N} A +1.2V
CNGTRE S —MBa— D+12v Chassis Grounding
Layout Note:
Place ferrite bead close to RJ1
D_+2.5V T2 cs79 and caps near both pins 13 & 14
1040219 y
Layout Note: PLL 12y D_GND I—mssﬁ d0z| TCT4 MeT4 |13 BI45 A\ AT5R:0402:1% H—(>C,GND l_-_‘°°"F°4°2
place C-open near pin 24 c556 7 18 R146. n A75R:0402:1% | 1nF;0402:2kV
3 <l T2 4& S S R sT ToonF0402| TCT2 vers )
u23 ad e S P i - csor ;0432 - MCT2 |21 BI85 A AT5R:0402:1% e
Z @z Lo99%99 Zx  IeF o o555 1] o VGT1 |24 R4t 75R:04021% 18KG331SN1 7
2 22 388888 <25 188358 a 100nF;0402 T D_GND C_GND
R Q 2z >>>>>> S 299 = Layout Note: i differential pairs
LAN_TX_[1-6] [ > 2 oooobo <z oob All P/M pairs are 100 ohm 2 differential traces LAN Magnetics RJ2
GTX_CLK TXRXP_A g Rﬁgiﬁﬁ (\, ]f TD4- MX4- ]i ',:ﬁm m; ﬂ C_GND ]3 CGND1
TX_EN TXRXM_A TD4+ MX4+ CGND2
LAN TX 3 XDO 19 5 TXRXP B H 9 16 LAN MX 3 H |
LA 4 XD 20 | TXDO TXRXP_B 75 TXRXM B 7 5 | 1D3- MX3- 47 TAN VX 4[] DA+
CANTTXCE D o %B; TXRXM_B X TD3+ MX3+ X | Bg\r
AN TX 6 XD 22 7 TXRXP C 6 19 LAN MX 5 +
TXD3 TXRXP_C TD2- MX2- DC-
LAN_RX_[1-6] <>wm 1 0/1 00/1 000 LAN TXRXM G 8 TXRXM C 1] 5 TD2+ MX2s 20 LANMX6 [ ] 1 1 DB-
LAN RX 1 {RX CLK} 35 10 TXRXP_D H 3 LAN MX 7 H 7] bC+
AN _RX {RX DV} 33 | RX_CLK/PHYAD2 TXRXP_D |77 TXRXM D [ 2| D1 MX1- AN MX 8 [ ] 5 | DD+
RX_DV/CLK125_EN TXRXM_D Vi D1+ MX1+ TETT— DD-
LAN RX 3 RXDO 32 differential /- pairs are 100 ohm 10K:0402:1% 9
LAN RX 4 RXD 31| RXDO/MODED pairs H5007NL erential traces 220R.0402:1% 10 | YLED_C
[AN RX 5 ___{RXD 28 | RXDIMODEY 10K;0402:1% 11| YDA
Tri-color dual-led mod R RXD -0402:1% a
rieolor dual-led mode  NLAN RX 6 XD 27 | RXD3MODES LED1/PME_N1/PHYADO |—2—LAN_LED 1 D_+25V < Z2OR0402.1% 12 Geo A
D._GND<tRLIS A A4.7K0402:1% N PrvADy [ 5 LANLED 2
- R-OPEN;0402 | MRJ-5381-01
LAN CTRL 1{CLK125 NDO} R121 41
AN CTRL 2 _{INT N 38 | CLK125 NDO/LED_MODE 48 R236 GND
AN RESET N 43| INT_N/PME_N2 ISET VNN 2AK0402 7% -
RESET_N strapping pins
LAN CTRL 4 {MDC} 36 MDC a Xi 46 ||_C262 GND for PHYADO/1
AN CTRL 5 _{MD|D} 37 ” z o 45 | 22pF 0408 - Strapping options:
LAN RX 2 MDIO 3 9 53 X0 PHYAD = 00111
> o zZz Y1 MODE = 1111 (when HSWAPEN = 0)
disable low-jitter R115 KSZ9031RNXIA g | CLK125_EN = 0
CLK125_NDO supplied 4.7K;0402;1% R117 ~40/+85C Q 2 2% HCM49-25.000MABJ-UT LED_MODE = 1
to FPGA/MAC (or else R111 4.7K;:0402;1%pwer power than 9021 ) C236 D GND
remove pull-down 4.7K;0402;1% 22pF;040: -
resistor)
DVT: 12pF may reduce initial ferror (TBC)
D_GND
D_GND v
D_+2.5V D_+2.5V CLKREF25C’—
Layout: Noisy clock trace...
v keep away from sensitive areas.
10K‘°4°2’1% Daisy chain to ARM uC and FPGA.
Reset Hold Circuit R230 AZ + MS
10K;0402;1%
Mobile Satellite Services
D21 18221A Flower Hill Way
LAN CTRL 3 {RESET N} __|/] LAN RESET N Gaithersburg, MD 20879
N USA
N8 _—(ea9 [Title
4.7UF;0603 LAN PHY 1
ize Document Number ev
D_GND 5 | Y13002 1
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D_+1.2V D_+3.3V D +2.5V
A 221/64mA (1000/100) 68/29mA (1000/100) -
40/15mA (1000/100)
FR15
FR42 B| M18KG331SN1 { 5 ) A3y ”_F_?ggnz 0402
A +1.2V £547] | 100nF:0402 BLM18KG331SN1 oose
FR39 546| | 100nF;0402 C256 |
PLL +1.2V 100nF;0402
549 |4.7uF;0603 | 257 | 4.7uF;0608 |
BLM18KG331SN1 ¢ v
246| | 100nF;0402 D_GND D_GND
537] |4.7uF:0603 |
LAN_CTRL_[1-5] D_GND
LAN CTRL 1_{CLK125 NDO}
LAN CTRL A +33V
LAN CTRL 3 [RESET N} A +1.2V
CNGTRE S —MBa— D+12v Chassis Grounding
Layout Note:
Place ferrite bead close to RJ1
D_+2.5V T1 580 and caps near both pins 13 & 14
Layout Note: P2y D_GND 5588 540p{ TeT4 meTa (18RI A NTSRO08021% LG GND proorFosz
place C-open near pin 24 C560 7 18 R143. A A75R:0402;1% | 1nF;0402;2kV
3 <o F® g“g == oy olzle QT 100nF;0402 TCT3 MCT3
u22 - Ml ” C561__ 4 21 Ri4 75R;0402;1%
4 3% TeQ883 rd 239 o ToonF040z| TOT2 verz BLM18KG331SN1
T oo Soo93337 5T I3 o Cs59 1| .., voT1 |24 R144\ \ AT5R:0402:1% Vi
) g g 8 8 8 8 8 8 g 8 8 8 8 2 100nF;0402 D_GND C_GND
R 0 Iz >>>>>> S 299 = Layout Note: i differential pairs
LAN_TX_[1-6] [ > S oooobo <z oob All P/M pairs are 100 ohm 2 differential tracr:;\ LAN Magnetics A RJ1
= 2 TXRXP_A 12 13 LAN MX 1 13
GTX_CLK TXRXP A3 TXRXM A ] 11| 1D4- MX4- T TAN MX 2 ] C_GND 14| GGND1
TX_EN TXRXM_A H TD4+ MX4+ H CGND2
e 1 — D R Texe 8 s 8 — e ST e | | DA
AN TX 5 XD 21 . -
D TXD2 DB+
[AN TX 6 X 22 7 TXRXP C X 6 19 LAN MX 5 X |
TXD3 TXRXP_C TD2- MX2- DC-
LAN_RX_[1-6] <= 10/100/1000 LAN  wxrxuc -2 TXBX © 'H' > T2+ Mxz, [2o—LANMX 6 'H' 1 ' DB-
= DC+
s e % o cmeoe e o |10 BEED Btlon ot A b
RX_DV/CLK125_EN TXRXM_D Vi D1+ MX1+ TETT— DD-
LAN_RX 3 RXDO 32 differential /- pairs are 100 ohm 10K:0402:1% 9
LAN RX 4 RXD 31 Eig%mggg? pairs H5007NL erential traces 220R:0402:1% 10 z::gg,g
LAN RX 5 RXD 28 10K;0402:1% 11 .
= A RXD2/MODE2 TR GLED_C
Tri-color dual-led mod R R % X
phresiey dusimoed e g, NLANRAS XD 27 | RXD3MODES LED1/PME_N1/PHYADO |—2—LAN_LED 1 Dszsy < DX 220R04021% 12 Geo A
D._GND<tR120 A\ A4.7K0402:1% N PrvADy [ 5 LANLED 2
- R-OPEN;0402 1 MRJ-5381-01
LAN CTRL 1{CLK125 NDO} RiZ2_ — gg GLK125 NDOILED MODE i s o
AN RESET N 42 gﬂIETS,EIT/Ph'\/‘IE,NZ ISET VNN 2 K402 7 -
- strapping pins
LAN CTRL 4 {MDC} 36 a 46 for PHYADO/1
LAN CTRL 5_{MD[D] 37| Mbe ” z o X a5 — ] CLKReF2s Strapping options:
LAN RX 2 MDIo 3 G 03 X0 shared 25 Miz oscillator PHYAD = 00111
> o z= between two PHYs. MODE = 1111 (when HSWAPEN = 0)
disable low-jitter Ri16 KSZ9031RNXIA CLK125_EN = 0
CLK125_NDO supplied 4.7K:0402:1% R118 ~40/+85C b 2 fd LED_MODE = 1
to FPGA/MAC (or else R110 4.7K:0402;1%pwer power than 9021
remove pull-down 4.7K;0402;1%
resistor)
Vv
D_GND
D_GND )
D_+2.5V D_+2.5V
10K;0402;1%
Reset Hold Circuit R227 AZ + MS
10K;0402;1%
Mobile Satellite Services
D17 18221A Flower Hill Way
LAN CTRL 3 {RESET N} m Gaithersburg, MD 20879
USA
N4148 C540 [Title
4.7UF;0603 LAN PHY 2
ize Document Number ev
D_GND 5 | Y13002 1
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RX_+4.75V

50mA
FR43
" Layout: place
LNB_PWR D'Squ3<>_ Lavout: place BLM18KG331SN1
GND
GND<1C239 A
N
100pF;0402;25V I C552
(=3
g 470nF;0402
L29 R244 i ) c55§l |
270uH;Radial 15R;0402;1% & 100pF;0402
£
s}
z |
FR44 e = Ust|o| oo o] L62
o - r
BLM18KG331SN1 3 5838385383 33nH;0603
Ji5 g zZzzzzzz2
L [cotorototototel
umcc 5
I €563 €550
= 1l 2 1 1| NA_OUT
1t rriN - LINA rrout 1t SLNA_
O/ 50 onm trace
100pF;0402 U e ceoao 18pF;0402
a gexeds
GND —— C566 2 822229 Input P1dB: +6dBm
Ultra-minature coaxial connector on 24pF;0402 o 000000 Noise limited: -79.2dBm
PCB. Connected to IP67 SMA on ’ TQP3M9005,_ o‘
front-panel through cabling. - == ~
2 !
RF INPUT 925 - 2175 MHz L63 3 \
No damage: +20 dBm max A GND
P1dB: -3 dBm at 2.175GHz (maximum RF attenuation) w
Maximum gain to A/D converter when input signal power << noise power: +100dB =
Min input signal: -98 dBm ] GAIN = 13.5dB
g P1db = +22dBm
g NF = 1.0dB
3 noise temperature: 75K
- equivalent noise power at LNA input: -88.7dBm in 1.3GHz
RF1_+3.1V
31mA
CLK_LNB ;FL{I\:;?tBKG331SN1
POWER DETECTION
10MHz to LNB
0 - +5 dBm
Label: RSSI
GND<—470NF:0402 % €534 0533% 470nF0402  Np TP4
TP_SMALL

_1 I.L.
100pF;0402

L cs3
100pF ;04

R

Power measurement.
Dynamic range: -65 to +5 dBm
(equivalent to -74 to -4dBm at RF

connector)
Keep this stub very sh
off the main 50 Ohm t HPF cutoff 32 MHz U4 —|v RF_POWER_DET
— o
LNA OUT ||_Cs42 2 Q9N
100pF;04021 [ INHI - 99 VOouT >
== R240 slope: 20mv/dB
C538 3 INLO 0R;0402;1% output: 0.47V to 2.0V
100pF;0402 1 MHz to 4 GHz VSET
Log Detector/ Az
GND Controller

14 CLPF = TADJ R239 Mobile Satellite Services
famtE won® R-OPEN;0402 [18221A Flower Hill Way
0300 COo% Gaithersburg, MD 20879

©551 ADL5513ACPE £ Z2© Z==u usa
1nF;0402
100KHz video
bandwidth LNA
GND ize Document Number
GND B [ Y13002
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MIXER +4.75

FR18
psazsv <——) ) I STw Sz 1S g 55| 8
130ma BLMIBKG33TSN1 5 | 8 & 3N | § & IV | F
MIXER_+4.75V 8=t o=z o=z
~ o o o o
MIXER +4.75V A ] l S b 5
Fixed bias setting, +3V
Mixer supply current 120 mh cao7
Vv
470NF:0402\ GND
100pF;0402 C308
g 4 ND
S
w
[=3
8
S C294
R164
OR;0402;1% o304 1470004930
GND. 470nF;040: 1
optional
automatic €305 100pF;0402 295
input IP3 scale down to 2.5V max RF power detection, GND.
control R163 -25dBm to 0 dBm. % 470nF; D
DETO ; ; [__>RF_POWER DET ™ ~[J 2 2
Set AGC target at 3.7V (about -10dBm) k4 S N 24.3K;0402;1% R159 - =W
§ | 2| g 47K;0402;1% GND 9 39 o MIXER +4.75 o
2B-L2 <—— ENBL 2a [ —
s e VSET 10 == 470nF; D
5 e DETO 11| VSET 1
% ——=—=——" DETO
6
GND 13 G29210nF ;0402 ” 10-6000MHZ Fop 20— . {>F
RE_AMP_IN >—%7\AAAJ.1 RFIP DIRECT tnput 1dp: 11 den
Input P1dB: 6 15 21 3 4 Noise limited: -9 dBm
Noise limited: (AGC controlled) RFIN '\C/I%('\IIE\'/:‘ERSION IFON TC41Ws —OND L0 leakage: -24 dBm max € 1.6 GHz
CX2156NL C29310nF;0402
GND C31410nF;0402 2300hm differential output impedance
177 3
GND GND GND Lop
~YL_4 4 SN OONT N DD
LON 585588555588 22
3.3pF;0402 4.7pF;0402 3.3pF;0402 0 dBm CX2156NL G315 10nF:0402 Z2222222232 NG
c358 c353 C345 ADL5801ACPZ-R7 _|
L43 L4 TODO CHECK 100pF better? a2 ‘“«J&’
YO YN | |c342
or [> " 27nH0402 27nH0402 1[1nF;0402
R186
100R;0402;1% GND
gain: 1dB
La4 La2 " Input P1dB: 13 dBm
. YY) . YY) . C343 F=95dB
LoNn [> 2.7nH;0402 2.7nH;0402 1 [inF:0402
€359 c354 C346
3.3pF;0402 4.7pF0402 3.3pF;0402
GND GND GND

L0 harmonics rejection

Source: ADL5375 table 4
(interfacing with ADF4351)

AZ

Mobile Satellite Services
18221A Flower Hill Way
Gaithersburg, MD 20879
USA
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Layout note:
Add SHIELD PAD for SHIELD FENCE for the modulator + follow-on amp.

Layout note:

MOD_+4.8V
OD_t4.8 FR6

194mA

—(_O-

BLM18KG331SN1

IBBP&IBBN and QBBP&OBBN lines are 100 Ohm diffrential pairs.

Cc85

() [ o
g8 |8
& S S
5 B3 T
~ o o
< e
GND
GND
A

TX_LEVEL_CTRL

FR7
BLM18KG331SN1

GNDQ—«I

10nF;0402 L19

GND.
100pF;0402  C128 L18

22nH;0402;200mA;SRF 4.4GHz

470nH;0603;100mA;SRF390MHz;3.5R

TX_MOD_OouT

Vin = 2vpp differential (divided by 100 Ohm)
Input common-mode level = 500 mV dc A — | |o|o|m v
U8 ~ | NN
BASEBAND R4 == 9538355545z 4 output 0dBm for 1vpp input 390R;0402;1%
R-OPEN;040: OO0OO00O00000 OP1dB 9dBm
| -CHANNEL 21 | o ©
2 c102 D11 c147
TN [ IBBN RFouT |18 c83 R58 1nF:0402 1nF:0402
1nF;0402 ] 1 3
™>apr[ > 191 qssp 37.4R;0402}1% 1
BASEBAND R48 QBBN RS6 RS R65 R70
R-OPEN;040 1 620R;0402 620R;0402
Q - CHANNEL Quadrature psop 2 .,\°
™ aN Modulator & & HSMP-3866
o 6 3 3 GND e
NC1 [=—x GNDE GNDS c122 67 R69,
GND GND GND 3| op mgg 3 3 3 2.2K;0402;1% c132
X . 10402:1% 10nF;0402
a| or NeS [Hs 10nF;0402 2.2K:0402;1%
3.3pF;0402 4.7pF;0402 3.3pF;0402 GND GND
ADL5375-05ACPZ
cs58 c62 ce7
L10 L12 L7
YA Y |7t 22nH;0402;200mA;SRF 4.4GHz
or > " 2.7nH0402 2.7nH:0402 1 [nF;0402
R38 GND
100R;0402;1% 100pF;0402  C126
L9 L1 GND
— VYV . YY) . ||c7o 10nF;0402 1oy
LoN [> 2.7nH;0402 2.7nH;0402 1[1nF:0402 G127\ 17N +1.2v
cs7 ce1 c66 -6.5 dB GAIN @2.2GHz = -5.5 to -29dB
3.3pF;0402 4.7pF;0402 3.3pF;0402 0dBm -6.5dBm -12 to -35.5 dBm
GND GND GND
Layout note: Filter to suppress harmonics. See ADL5375
L0 lines are m diff updated specs
impedance matched traces
AK + AZ
Enable is active low R::IFOU.LENB Mobile Satellite Services

[18221A Flower Hill Way
Gaithersburg, MD 20879
USA
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18-36V DC Supply

Reverse Voltage Protection Surge protection

Q4 18_36V_rvp 5vDC 3A Share a pad.
FDN5618P 18-36V reverse Install one of
J8 TH1 TH2 FR4S5 b s TVS voltage protected us2 R264  two parts Imax= 3A Vout=5.1V
o— :) 3 e 8 1vee out £>+5V
AYI3 LM1BKGT21TN1 -GND<—5 | GND o SYNCH = o 0R;0402;1% °
Share a pad. 57 C575 s W g EN 74 ——c509
L712RAS to/rom Install one of o 10UF;1210;50V 470nF;0402:50V FB_u comp 3.3F;0402
backpanel two parts L7985 505
ON/OFF switch. D23 i R265 T~
D_GND ;]sekAWGIB 36V TVS < 330R;0402;1% R-OPEN;0402 '8‘ D25
ookup wire. Y e R220 € _[C502 [C498 SMBJ5.0A-E3
FR47 10K0402;1% D_GND D_GND 2 = T
R-OPEN;0603 D_GND s |5 |5
R250 s |5 |8
23K;0402;1% 2 8 |2
o B —
D_GND & [8 |8
D_GND R221
8 R243 C568
1.33K;0402;1% )
) | D_GND
R-OPEN:040: 1.5K;0402;1% 33nF;040:
R248 D_GND
Approx. 250KHz G567 -
switching fregq.
8ms soft-start c
D GND 100pF;0402
1v 3a
+5V U4z L56 4
? . 12uH;5.6A Ityp = TBDMA Vout = 1V
1 &ggp NCP1599 LX BD_+1v
3a DC/DC R218 C163 C17§ C499 C500 C89| C88| C87
Converter 2.49K;0402;1% FPGA VCCINT 328mA quiescent
508 506 507 FPGA VCCBRAM 1lmA quiescent
S > > Sa _ ala|la|a|alala TR T=
) S S VREE=0.8V clelslelslsle SOfg
§ > o 4.7K;0402;1% NCP1599MNTWG, |, R219 > > > > > > > < s
] 3 3 10K;0402;1% alealel el gl ala P
N 2 2 | e | el e|e|a]|a g |
@ @ w w [ w [l w w a 5 B
> > = =] > =] =] @ Q
o o o o o o o N
4.7nF 0402 SR = = = = = =
Vv
D_GND D_GND D_GND D_GND D_GND ’ ’
D_GND
D_GND
1.2v 3A -
+5V U24 L30
lf . 6.8uH;3.1A Ityp = TBDmA Vout = 1.2V s oo
~ A ™
15 VCCP  ncp1s99 LX >D_+1.2v
vee 3a pc/pe R126 FR13
Converter 4.99K;0402;1% C260 BLM18KG331SN1
264 269 265 .
1
z = = & { comp 22 FB /V\ﬁ :0:25' :0:249
2 §‘1 §‘1 R130 O yREF=0.8V b 2 [ Az
K a3 &5 47K0402;1% NCPT599MNTWG R125 pis < s TTN +1.2V
S a S 10K;0402;1% 2 > By - Mobile Satellite Services A
@ @ © a 5 [18221A Flower Hill Way
C263 u:.' @ o Gaithersburg, MD 20879
4.7nF;0402 E 4.7uF;0603 usa
Vv S
D_GND D_GND D_GND D_GND D_GND [Tile
D_GND GND R83 POWER1
v < AANA—C
D_GND D_GND ND ize | Document Number rev
0R;0402;1% B 0
retuin path Y13002
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return path A
1 return path
b_aND<——RRA——=aND
- Ut Imax = TBDmA Vout = 3.12V D GNDQ—KW\/\—ZDGND
O0R;0402;1%2 1 . . ISRF1_43.1V - U Imax = TBDmA Vout = 3.12V
N ppo  OUTH F——¢ = 10402; 1 -9 IF1_+3.1V
Egm Egm adj 300mPUT2 R113 resi 3lma IN" 1po OuT1 7 i BIF1_+3.
7 50K:0402:1% BGA2815 amp 3*18.2mA adj 300mPUT2 R20 BGA2615 18.2mA
~ 5 SHDN# 205 [C229 50K;0402;1% power det 3mA
> 3 s 5 = 5 SHDN# 14 6
b by B FAULT# 2 SET [ = = 2 ] 8 5 )
8 2 & co Ri12 503 2 B FAULT# 2 SET [§ N
& 8 LP3982IMJADJ NOPB 021; 00K0402:1% |3 [ 2 2 6 cc R21 s g
2 |8 & 8 L[P3982IMMJADJNOPB ~ C15 00K0402:1% |3 |
GND GND 470NF;040: ® IR 2 |5
470nF;040: s IR
PGOOD1 GND GND
GND GND
return path
D GND R12 GND return path
- D_GND<—REAA———>GND
OR0402:1%  L2B , Imax = 296mA Vout = 4.75V N OR0402:1% U8
LN ouT! |7 ) 3 ? >A_+4.75V 08021%, ’ Imax = TBDr.nA Volut =4.8V S
Egm E279 adj 300mPUT2 R150 Op-Amp 2*3.5mA IN" 1po ouTt 7 I B>MOD_+4.
7 80K;0402;1% Mixer 130mA 90 91 Adj 300mPUT2 R66 modulator 194mA
= = SHDN# 280 (C282 7 80K;0402;1% amp  79mA
2 =} 8 5 » & SHDN# 97 93
c X & FAULT# 2 SET [§ = = 2 ] 8 5 c
3 ? 5 cC R151 E by S FAULT# 2 SET [ = =
2 S B 0281 00K:040211% |5 |3 2 2 o _cC R64 s g
g |2 & 8 L[P3982IMMJADJNOPB  C98 00K:0402:1% |3 |&
GND GND 470NF;040: @ IR 2 |5
GND GND 470nF;040: s IR
PGOOD3 _{A +4.75V GND
GND GND
"
return path
D_GND! R ND
u OF!:0402;1%2 uz27 ; Imax = 296mA Vout = 4.75V
1 Imax = 272mA Vout = 3.31V - .
=K ouTt {4 2 : I>TX_SYNTH_+3.3V N 100 OHE 4 T PRX_+4.75Y
LDO 1S I -SRI, 272 [cort ad3 300mf) R133 LA 50ma
7 ) adj 300mPUT2 R19 tx synth 136mA 7| sroni 80K;0402:1% ABA-53563 amp  46mA
7 65K;0402;1% b b 267_C268
= z SHDN# 13 o1 = s 8 a 5
= s 8 5 2 & FAULT# 2 SET [ = T3 .
B 2 B FAULT# 2 SET [ = Tx 8 2 G cC 2 |e
3 £ ©_co R15 g g @ 5 LP3982IMMJADJ NOP 3 |2
@ Iy B C6 00K;0402;1% [o |5 3 |5
2 |8 GND GND 470nF;040: & |8
D_GND D_GND 470NF;040! s IR
GND GND
D_GND
PCB Mounting Holes
H4 H1 H3 H2
) Us5 ; Imax = 272mA Vout = 3.31V
: 5 X_SYNTH_+3.3V .
IN' 150 ouTt I's—¢ DR - PGOOD[-7 Power Good Indicators
590 _[C591 ad) 300mOUT2 R260 ©x synth 136ma ) Must be pulled up by ARM processor
7 65K;0402;1% P p oy P GND D_GND D GND D_GND
» B SHDN# 593
= =}
c 8 5 PGOOD1_{RF1 +3.1V}
z i FAULT# S SET [§ E PGOODZ {IF1 3.1V} V3
8 S & cc Ro61 SN E PGOOD3 {A +4.75V}
A @ S B C59 00K;0402;1% | y PGOOD4 {MOD +4.8V} Mobile Satellite Services A
g |2 PGOOD5 {TX SYNTH +3.3V} 18221 Flower Hill Way
470NF;040: © IR PGOOD6 _{RX_+4.75V} [Gaithersburg, MD 20879
PGOODZRX_SYNTH +3.3V} usA
D_GND [Title
POWER2
ize Document Number ev
B | Y13002 0
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18_36V_rvp

18-36V reverse
voltage protected

13/18VDC 3A LNB

C57 ——C577
10uF;1210;50V 470nF;0402;50V
D_GND
LNB_PWR_EN

Approx

TODO:

calculate best inductor

switching freq.

L
, uss 65 Imax = 500mA Vout = +12.84V / +18.14V
pyreve 51 vee out MY SLNB_PWR
_GND<—Z+ GND o SYNCH [5—X 68UHB.1A
FSW < EN o
Slee & comp |- 261
& D24 3.3nF;0402;25
o L7986 40v3A —ks73
T
o 1oKk0402;1% 330R:0402:1% |2
R129 Ri27 S 572 (oot
D_GND ===
n »~ »
— PN ERNERNE
Fe R s I
3 & |3
- o
N o |8
o ™
< 2
R242 570 R128
340R;0402;1% Vv
—/\/\/\.“»—4 _GND
1.5K;0402:1% 33nF:040 s
47K,0402;1% 5K;0402;1% 33nF; 2 1
e cors < J18V_EN
. 800KHz
4{ I»— 150R10402 :“/24 3 3.3V =>18V
. ST FDN306P 0=>13V
o_dND 100pF;0402

D_GND

Iz

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

Title
POWERS3
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3.3V 3A

+5V U3g L49
zf . . 6.8UH;3.1A Ityp = TBDmA Vout = 3.28V ije s
A A ) m
5| VOCP  wcp1sss X Y >D_+3.3V DACs 13ma
vee 3a pc/nc R201 BRM 90mA
Converter 31.6K;0402;1% C409 Bux ADC 6mA
b 355 352 349 1 clock amh
ux DACs 1m
z = s Slcowpr 229 FB |- T, _keor s
ES g g R184 O yrEF=0.8V S e
S 3 3 4.7K0402;1% NCPT599MNTWG [ R198 s =) s
& 8 8 10K;0402;1% = S 3
R P g |z
C357 w @ 8
4.7nF;0402 3
2
D_GND D_GND D_GND D_GND D_GND
D_GND
v
D_GND
2.5V 3A
+5V Us0 L61
zf . . 6.8uH;3.1A Ityp = TBDmMA Vout = 2.52V i soma
. . ‘ ~ A m
5] VCCP  ncp1s9s LX >D_+25v
vee 3a pc/pe R233
Converter 21.5K;0402;1% C526
569 565 562 1
= = = Slcowp 229 FB [ [ R S
¢ % = = R241 O vReEF=0.8v % _‘E Ta
S Y S 4.7K0402;1% NCPT599MNTWG [, R238 iy c S
& 3 3 10K;0402;1% = - T
=3 =3 ) s 170 [=3 e
N & & « -3 ?
© 8 S
C564 ri @ S
4.7nF;0402 3
V 2
D_GND D_GND D_GND D_GND D_GND
D_GND
v
D_GND
1.8V 3A
+5V U20 L27
lf . s 68uH3.1A  Ityp = TBDmA Vout = 1.82V e 1
A A ) m
5| VOCP  wcp1sss X Y >D_+18V  clock ma
vee 3a pc/pc R98 FPGA VCCAUX 73mA quiescent
Converter 12.7K;0402;1% C199
230 228 219 L
= = = Slcompr 229 FB [ T, 1% _Liss
B 2 § § R108 OO yREF=0.8V % _",T: BE
S 5 o 4.7K0402;1% NCPT599MNTWG [ R97 s < s
& 8 8 10K;0402;1% = S 3
R P g |z
c212 w @ 8
4.7nF;0402 3
e
D_GND D_GND D_GND D_GND D_GND
D_GND
v
D_GND
1.5v 3A
+5V u21 L26
[f . 6.8uH;3.1A ltyp = TBDmA Vout = 1.51V
s xggp NCP1599 LX £>D_+1.5V
3a pc/pC
Converter 8.87K;0402;1% C197
241 240 233 .
= = = Slcowp 22 FB - T, L8 _Lise =
g 2 =y Sa = N —T= T=
Ef < < R114 VREF=0.8V it e 5
I ) o 4.7K0402;1% NCP1599MNTWG, |, R90 = S S Mobile Satellite Services
I S S 10K;0402;1% > IS} By 18221A Flower Hill Way
® ® P4 2 B [Gaithersburg, MD 20879
G220 w @ 8 usa
4.7nF;0402 3
v S [Tile
D_GND D_GND D_GND D_GND D_GND
D_GND POWER4
v ize Document Number Rev
D_GND B | Y13002 °
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LNA_GAIN_CTRL

FR37
BLM18KG331SN1

GND<—«|

Ca43

RF_GAIN_CTRL

FR34
BLM18KG331SN1

. RF1_+3.1V GND<t
10nF;0402 L57 - RF1_+3.1V
470nH;0603;100mA;SRF390MHz;3.5R 18.2mA 10nF;0402 L55
FR36 470nH;0603;100mA;SRF390MHz;3.5R 18.2mA
GND BLM18KG331SN1 FR33
100pF;0402 C531 L59 GND. BLM18KG331SN1
22nH;0402;200mA;SRF 4.4GHz 100pF;0402 C442
22nH;0402;200mA;SRF 4.4GHz
UMCC
RF test point.
GND< o LC FILTER 925 - 2175 MHz BANDPASS
GND C515 )
R226 0nF;0402
390R;0402;1% locafe close to p R212 GND. C411 [
R235 d pad R/ GNDﬁS—{o F0302 |»—<051 =1 Uds Wideband noise rejection 390R;0402;1% ﬁ—10n|:;0402 I’—‘L
shere pad ®/C P Equivalent noise bandwidth: 1.3 GHz Tyete eres
« o1,
R-OPEN;040’  C535 19 cs22 a aNDg |
100pF;0402 100pF;0402 1 vee C503 C474 D16 C421 0pF;0402 | [C410
1 3 6 100pF;0402  U46 U45 100pF;0402 100pF;0402
RF_IN [> = INPUT 4 3 1 3 ‘i
2 GNBS ouT RFT.IN EF*OUT RFEI_NhF;FiouT I
R232 R224 4 R PitToeed
620R;0402 620R;0402 anor oz o2 ooy anpe |4 R210
v 1 2 5 1 2 620R;0402
HSMP-3866 GND BGA2815 HFCN-880+ OR;1206 v
GND t as per specs, ground GND GND GND HSMP-3866 GND BGA2815
GND etc. GND Layout as per specs, ground
C532 229 R2 v etc.
2.2K;0402;1% C525 GAIN = 25dB C446 R21
10nF;0402 2.2K;0402;1% 10nF;0402 P1db = +2dBm GAIN = -2dB GAIN = -2dB C429 GAIN = 25dB
NF = 3.7dB, T=390K 10nF;0402 2.2K;0402;1% 10nF;0402 P1db = +2dBm
GND GND NF =3.7dB
GND GND
L58
22nH;0402;200mA;SRF 4.4GHz
22nH;0402;200mA;SRF 4.4GHz
GND.
100pF;0402 C528 GND
GND. 100pF;0402 C441
" GND
100Fi0402 (pr ]
ATTN_+1.2V 10nF;0402 cas0 _V
ATTN_+1.2V
GAIN @2.2GHz = -5.5 to -29dB
GAIN @2.2GHz = -5.5 to -29dB Input P1dB: -27dBm Input P1dB: -2dBm
Input P1dB: +6dBm Input P1dB: -23dBm Noise limited: - 69.4dBm Noise limited: -44.4dBm
Noise limited: -79.2dBm Noise limited: - 86.8dBm
1 shield. Standard size: 3"x0.75"x0.25" TBC
IAZ
Mobile Satellite Services
[18221A Flower Hill Way
Gaithersburg, MD 20879
USA
Title
RF1
ize Document Number Rev
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RF_GAIN_CTRL

sensitive trace
FR32
BLM18KG331SN1
C400
GND4—<|
10nF:0402 . 18.2:'«21‘+3'1V A_+4.75V
470nH;0603;100mA;SRF390MHz;3.5R 46mA
FR29
GND- BLM18KG331SN1 FR24
100pF;0402 ' G387 51 BLM18KG331SN1
22nH;0402;200mA;SRF 4.4GHz
RF test point.
DNP
UMCC C325
GN, 6—1 |»—4
GND<t F;0402
GN, ; C371 ) GN 470nH;0603;100mA;SRF390MHz;3.5R
R202 F;0402 F;0402 | | C324
390R;0402;1% locate cloke to pinl
GN I,_‘ L34
F;0402 | | C370 u40 22nH;0402;200mA;SRF 4.4GHz
R-OPEN;0402 C408 D15 C386 u3s3
100pF;0402 100pF;0402 | C365 C337
RF2_ N[> 3 F 100pF;0402 | s . | e . 10? Foszl_4 | o0 $33:F~o402
shared pad R/C RF_IN RF_OUT RF_IN RF_OUT 1 5| INPUT 5 ’
R207 R192 v Low Pass High Pass 5| GND3 OUT >RF2_OUT
620R;0402 620R;0402 2 Fiiter 4, 2 Fiiter 4 1| GND2 R168
é‘ GND1 GND2 T GND1 GND2 GND1 R-OPEN;0402
HSMP-3866 GND BGA2815 LFCN-2000+ OR;1206 \ shared pad R/C
GND Layout as per specs, ground GND GND GND GND ABA-53563
GND vias, etc. Layout as per specs, ground
C398 R20, vias, etc.
2.2K;0402;1% G392 GAIN = 2508 GND<1
10nF;0402 2.2K;0402;1% 10nF;0402 P1db = +2dBm GAIN = -2dB GAIN =-2dB RF test point.
NF = 3.7dB GAIN = 21.0dB DNP
GND GND P1dB= +11.5dBm J10
umMmcc
L50
22nH;0402;200mA;SRF 4.4GHz
GND
100pF;0402 C393
GND AGC keeps total signal or power at
-10 dBm at the mixer (unless it
10nF;0402 reaches min gain)
caon _V g
ATTN_+1.2V
GAIN @2.2GHz = -5.5 to -29dB Input P1dB: +11 dBm
Input P1dB: -2dBm Input P1dB: -31dBm Input P1dB: -6dBm Input P1dB: -10dBm Noise limited: -10dBm
Noise limited: -44.4dBm Noise limited: -52dBm Noise limited: -27dBm Noise limited: -31dBm
1 shield. Standard size: 1.125"x0.75"x0.25" (TBC)
IAZ
Mobile Satellite Services
[18221A Flower Hill Way
Gaithersburg, MD 20879
USA
Title
RF2
ize Document Number Rev
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LNA_GAIN_CTRL

LNA RF1 RF2
LNA_GAIN_CTRL
LNA ouTI RF_IN RF_ouT RF2_IN RF2_ouT I
RF_GAIN_CTRL RE GAN CTRL RF_GAIN_CTRL
RF_POWER_DET!
o
3‘ Q
X 9
o Qo
LNA
RF1 RF2
CLK_LNB
DISEqC
<>—
“{__>RF_POWER_DET1 CLK_REF >

RF GAIN CONTROL DAC

AUX_DAC1_S[1-3]

AUX DAC1_S3 {SYNCH#]

SYNTH_CTRL[0-4]

RF1_+3.1V

FR28
BLM18KG331SN1

GND.

MIXER

10K;0402;1%

—— P RF_AVP_IN

RF_POWER_DET It

SYNTH CTRL[0-4]

RX_SYNTH_+3.3V

A_+4.75V

3.5mA

vouT
12 Bit D/A
AD5621BKSZ

R213 0R;0402;1%
D_GND<t—AAN—-">GND

ground return path

1

C375
100pF;0402

04_<|
Z
o

GND

ADA4891-1

FR31
BLM18KG331SN1

5.1K;0402;1%

u42

@ SYNTH_CTRL[0-4]
SYNTH_+3.3V

SYNTHESIZER1

SYNTHESIZER

AUX_DAC2_S[1-3]

RF_GAIN CTRL

for larger output
current, better slew
rate over 5V voltage
range.

IF1 ADCH
ADC_D[0-13]
IF1_IN IF1_ouT ADC_IF ADG_D[0-13] [ >
> ADC_DCOJ[0-1]
ADC_DCO[0-1] [ > )
IF1_GAIN_CTRL IF_GAIN_CTRL
———___>RF_POWER_DET2
IF1_POWER_DET[———————{__>IF1_POWER DET T =
& 2
— o
O‘ (IJ‘
o O
[} o
< <
L 2
ADCH |
IF1
ADC_CLK[0-1]
ADC_SPI[1-3] C O
C
A_+4.75V
3.5mA
IF1_+3.1V FR19
BLM18KG331SN1
0.1mA 1
FR20
IF GAIN CONTROLDAC [ ] o
ND
289
.7uF;0603 ND
C291 s
470nF;0402 R154
NN
ust GND
a o 10K;0402;1% IF_GAIN_CTRL
AUX_DAC2 St 3 s z
AUX DAC2 52 (SCLK} 2 | SPN > © 6
AUX_DAC2_53 (SYNC#__1 % vout
12 Bit D/A C297 | ADA4891-1
100pF;0402 for larger output
AD5621BKSZ ’ current, better slew
GND rate over 5V voltage
R28  OR;0402;1% GND range. —
D_GND<t——AAA—>GND
ground return path
Az
Mobile Satellite Services A
[18221A Flower Hill Way
Gaithersburg, MD 20879
usA
[Tile
ize Document Number ev
& | Y13001 0
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SYNTH_+3.3V
>

136mA FR26
[l o o o o o o o o
BLM18KG331SN1 . g N g e 8 g e 8 g Q
e | 8 o__1 o = -1 =S -
oT% SQTE BT & ST
S 20 | R 26 | R 20 | R
hul < < <
\/
D_GND
(5] [52 o o = o o
2| 8 B 9| § 8 %o | €
8 =3 B 1 @ o =3
8 [ w3 w L8 w
© S s O~ T ¢ 5O < FR
S 5] S = S 30 x «
~ = ~ BLM18KG331SN1 2 2
I I
146 ) 2 145 ) 2
GND 3 3
GND  D_GND 4 4
return path 3 g A 73 @
R g 3 3
5 S, ~ =3
R4S S5 LR 2|8 2|8
D_GND<—AAA—1>GND S 3 | 5| = 51 =
- < - 5 ol ala N L8 T L8
0R;0402;1% uss — R190 ¥ )8 7 ¥ Q)8 s
— — R-OPEN;0402 -OPEN;0402 o I o I
C395 08 888 220882 %% (25 = 723 H
o0 >> 5890090y GG < g < IS
SYNTH_CTRL[0-4 D_GND 22 °3 §<2224 °8 17 Sr~
C-OPEN;0402 253 & &
YNTH CTRL( CLK] R:0402{1% 1 14
YNTH GTRL DAT’A, R20, R0402:1% 2 S%A <<<  RF_OUTB: g g Layout
YNTH CTRL: LE} R19 R;0402:1% 3 15 T T RF_OUT/LO ces are
Layout note: TP3 YNTH_CTRL: LD} sz R;0402; °2:.’25 LE RF_OUTB- & pima & pima 100 Ohm diff. impedance matched
Label TX or RX SYNTH LOCK 1 30 II:/I[EJXOUT « A
RF_ouTA- 2 [>lop
TP_SMALL
B RF_OUTAs [—2 >LON
'y sensitive trace, affects overall phase noise
| [c402 29
CLKREF[_> 1 MonF,0402 REF_IN VIUNE |2 112399 anp
R188
a0 crout | ) ~ A 680pF;0402
C-OPEN;0402 Fast Lock Mode 820R;0402;1%
o
SW 5 g —
04021 . @ 2
D_GND GND<t R195 . A 5.1K;0402;1% 22 RSET Frequency Synthes:.zer VREF 24 2 E _V_ggr?g-(mog
&) ) i
SYNTH CTRL4  {Enable} 26 | -
SYNTH CTRL4 Enable] 26 PDBRF VCOM 23
TEMP 19 GND
R194
113R;0402;1%
ADF4351BCPZ
R193
Layout note: 340R;0402;1%
Add SHIELD PAD for SHIELD FENCE
g N T g GND
ey < |
(=] o (=]
o by o by o
Y8 3% E gy
w w w
S 3 g 8 g 3
- [l - ™ - <
IAZ
GND GND GND GND GND GND
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[18221A Flower Hill Way
Gaithersburg, MD 20879
USA
Title
ize Document Number
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SYNTH_+3.3V
>

136mA
BLM18KG331

FR27
SN1 2 & S S g s S of 8 S
o o @ < < ) < < o < <
H——o S 1o = -1 S S
oT% so—TE BNTE S9T €
S 25 | R 26 | R 20 | R
hul < < <
\/
D_GND
(5] N~ o o o o
o | 2 H So | § % 8| ¢
8 =3 B 1 29 =3
8 i [y w L8 w
© S s O~ T ¢ [1e] <
5 2 L 2 g Fhs £ «
~ = ~ BLM18KG331SN1 2 2
I I
5 )3 6 )3
GND 3 3
GND  D_GND 4 &
return path S o g A 73 @
© ~ < < < <
g_!_s:, gL@. =1 E £
R179 ST% L34 2|8 2|8
D_GND<t—AAA—GND s 3 | ¢ 5| = 5| =
- LD Wbl BT S N R 308 358
0R;0402;1% 3 R33 ¥J)8 4 Y Qg 13
- = R-OPEN;0402 )R-OPEN0402 & J T £ )T
c23 GND 50 8% 888 2255882 22 & 3 & 3E
8¢ 27 3%~ ggSesy g8 38 £3%
SYNTH_CTRL[0-4 D_GND 22 @ S 2o °a S S
C-OPEN;0402 . zz2 8 8
YNTH_CTRLO CLK} 0R;04024% 1 22g 14 g g
YNTH CTRL DATA] R25 Ri0402:1% 2 | CLK RF_OUTB+ g g Layout n
YNTH CTRL LE} _ R26 R:0402:1% 3 | DATA 15 I I RF_OUT/LO traces are
Layout note: TP1 YNTH CTRL: D] R22\ N AOR.0402:1%25 LE RF_OUTB- S bima & bima 100 Ohm diff. impedance matched
Label TX or RX SYNTH LOCK 1 30 II:/I[EJXOUT « A
RF_OUTA- -2 [ >loP
TP_SMALL
RF_OUTA+ [-2 >LON
'y sensitive trace, affects overall phase noise
CLK_REF > {c1e_ 29 { REF IN
1T10onF;0402 vTUNE 20 R30 11S27 ~anp
c17 cpouT |- ’ ’ 680pF;0402
C-OPEN;0402 Fast Lock Mode 820R;0402;1%
o
sw g
D_GND GND<—B2Z A 51K0402:1% 22 | oo Frequency Synthesizer  vaer [24 STt T senrodae
SYNTH CTRL4  ({Enable} 26 | -
SYNTH CTRL4 Enablet 26 | Loooc veom |28
S ) GND
R31
113R;0402;1%
ADF4351BCPZ
R29
Layout note: 340R;0402;1%
Add SHIELD PAD for SHIELD FENCE
5] T S GND
< |
S 3
o ' o £
o
=] w o Q al o 2
3 a3 _5 a3 =
w [y [y
[=3 o o
S S < S
- o - -
l l AZ
GND GND GND  GND GND  GND
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USA
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Daisy-chain with 100R
termination at the end

DAC_CLK]|0-1]

DAC1

DAC_CLKO

DAC1_D[0-13]

pacPAC

CLK_REF >

TX_SYNTH_+3.3V<t

DAC_CLK([0-1]

P

DAC_DJ[0-13]

DAC_SPI_CSB
TXN

DAC_SPI[1-3]

DAC_CLK[0-1]
P

DAC_D[0-13]
DAC_SPI_CSB

TXN
DAC_SPI[1-3]

C

TX LEVEL CTRL

MOD_+4.8V

79

R4 DAC1_SPI_CSB
100R;0402;1% DAC SPI[1-3
DAC2_D[0-13]
DAC2_SPI_CSB

DAC—SP'["%} DAC_SPI[1-3

DA
TX_LEVEL CTRL [ >
RF_OUT_ENB [ >
SYNTH_CTRL[0-4]
D_+3.3V
ol FRI1
SmA
o o
(=] o
< <
BLM18KG331SN1 E——LE
aQ c
20 | R
R96 <
D_GND<+——AAA—>GND
0R;0402;1% GND

return path

TO POWER DET_ RFin Max = -15dBm

GND

8

7
-

2

5

u1i8

VPOS
V_DN
ENBL

COMM

R101
52.3R;0402;1%

RFIN

RF Power
Detector

FLTR

VSET

AD8314ACPZ

TX LEVEL CTRL

FR8 FR9
BLM18KG331SN1 BLM18KG331SN1
MOD1
GNDQ—«' C151 4 GND.
nF;0402 470nH:0603;100mA;SRF390MHz;3.5R
10nF;0402
GND L22
Ci52 470nH;0603;100mA;SRF390MHz:3.5R
1P 100pF;0402
- GND.
TX N L21
L 22nH;0402,200mA;SRF 4.4GHz  100pF;0402 L24
22nH;0402;200mA;SRF 4.4GHz
™ QP
4 c170
™ QN = 4
TX_MOD_OUT INPUT 1nF;0402
\ Ro1
TX_LEVEL_CTRL - GND ABA-54563 390R;0402;1%
RFOUT_ENB S 3
GAIN = 23dB D12 C194 ©606
MODULATOR P1dB= +16.1dBm ; . 1nF0402  US8 nFos0z
RF_IN RF_OUT
Ro5 Low lPaSS
Filter
R86 2 4
X SYNTH 620R;0402 ’ GND1 ___GND2
- 620R;0402 | [ FCN-2000+
' ) HSMP-3866
o z ND
9 9 GND GND GND
c176 88 R4
o 22K:0402:1% c185
(@ SYNTH_CTRL[0-4] 10nF;0402 2.2K;0402;1% 10nF;0402
CLK_REF GND GND
SYNTH_+3.3V L23
+3.3 22nH;0402;200mA;SRF 4.4GHz
GND
SYNTHESIZER 100pF;0402 G180
GND
10nF0402 oygy Y
ATTN 412V
GAIN @2.2GHz = -5.5 to -29dB 4/-42 dBn
-13 to -36 dBm 10/-13 dBm
< JTX_POWER_DET_EN J5
umce

V_up max = 2.5V
slope =

62.0mv/dB
TX_POWER_DET

R106
7K;0402;1%

R109
4.7K;0402;1%

GND

G217

R99 R105

RF1

.7R;0402,1%

2.7R;04021%

3 to -43dBm output
Software-controlled ALC
OP1dB 10dBm

1nF;0402
-0.93dB/-25dB R102
Resistor Coupler 442R;0402;1% Ultra-minature coaxial connector on
PCB. Connected to IP67 SMA on
front-panel through cabling.
TO POWER DET c227
24pF;0402
C200
24pF;0402 R100
56.2R;0402;1% »
L2 g
I
E : §
L25¢ 3§ L
A GND 73 Mobile Satellite Services
& Q [18221A Flower Hill Way
723 8 Gaithersburg, MD 20879
a T USA
GNDE E]
2 - [Title
3 CLK_TX TX
- 10MHz to tx ODU
block 10 MHz 0 - +5 dBm ize Document Number
before B
neacusing power Y13002
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