MIXER ADC FPGA23
IFL P ADC _CLK
IF1_P FI N IF1_P ADC_CLK ADC_CLK
nE IF1_N IF1_N ADC_D[0-13]
ADC_D[0-13] ADC_D[0-13]
RF_POWER_DET
RE_AMP_oUTIRAME OUT gy or AMP IN o = INT OSC EN ADC_OR ADC OR ADC_OR
99 INT_OSC_EN
b ADC_PWDN CLK_REF
MIXER ADC_PWDN CLK_REF
o o
RF_GAIN_CTRL2 @ ADC_PWDN
RF
MICRO
INT_OSC_EN INT_OSc_EN
SYNTHESIZER @ ADC_PWDN UC CTRL[1-2]
UC_CTRL[1-2] SO UC_CTRL[1-2]
oz UC_DATA[0-7] UC_DATA[0-7]
99 FPGA PROG[1.5]
FPGA_PROGI[1-5] FPGA_PROGI[1-5]
[RE_POWER DET i or pOWER_DET 5GAT3
u RF_GAIN_CTRL FPGAOL
RF_GAIN_CTRL2
HSWAPEN
FPGA_HSWAPEN [ i HSWAPEN
cLk_Rer M CLK REF i cLK_REF
INT_OSC_EN
SYNTH CTRL[O-3] @ INT_OSC_EN
SYNTH_CTRL[0-3] KSYNTH_CTRL[O—S}
YNTH_ENABLE YNTH_ENABLE
SYNTH_ENABLE S SYNTH_ENABLE S @ SYNTH_ENABLE
SYNTHESIZER AGC_lN: AGC_IN :AGC_IN
FOWER PLL_STROBE PLL_STROBE PLL_STROBE
PGOOD[1-5] M&C [3-6]
PGOOD[1-5] r PGOOD[1-5]  M&C_[3-6] 0‘ M&C_[3-6]
POWER MICRO FPGAOL
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ADCA_+3.3V ADC_+3.3V
C16 c172 c17 c174
4.7uF;0603 70nF;0402 [LO0PF;0402 4.7uF;0603 70nF;0402
GND D_GND
ADC_+3.3V GND
ADCA_+3.3V D_GND
Layout Note: TP should be labeled
TP4
Layout Not 2 NSRS 00|
Balun should be as close as possible to ADC ADC—IN_ GND vis N7 [N
Test Point 1 ~o Py ADC_PWDN
884 z000 4
3 T 33R;0402,1% S5% 2555w ADC_D[0-13]
6 1 R87 29 <<a o<<< 5 __ADC D ~
FP > VIN+ DNC3 |- E—A56 5
R85 2 C16! DNC4 [7ApC b:
200R;0402:1% 2Vpp differential input span 33R;0402;1% C-OPEN;0402 DNCS ADC D! Contingency: trade-off
o 3 R83 30 { DOD’ESS ADC D 10/12/14-bit precision for
- | )_| 0 ADC D sampling speed AD9235, AD9245
IFIN CX2045LNL 10-BIT ADC g; ADC DI
C44 | B70nF;0402 26 ADC D'
ADCA_+3.3V GND <3—1r 1 1 REFT 105 MSPS D3 ADC D
50 Cc54 Bg ADC D!
GND <iC45_| F70nF;0402 [470nF;0402 4.7uF;0603 25 | s o6 |27 —Apc b10
R76 I o7 8 ADC D11
Heosoz 2 D8 | 50 —AC D13
Tef = T 0.5V Range| VREF Do_MsB 100 MHz Internal
OR 21 ADC OR Oscillator Reference INT_OSC_EN
R77 163 [c162 ——c180 c179 R93 2 | onse L > -
1K:0402:1% = [70nF:0402 | 4.7uF:0603 0R;0402;1% R78 2 .
o 1 o E/D
Comnon mode 8 v 2 vope e ok [2 ARAe 2ot voD|4
voltage: AVDD/2 E— GND oo GND
: R92 AD9215BCPZ-105 |, 150nH;0402 CILLATOR BLM18KG121TN1
~ R-OPEN;0402 R40 c1s7 €3392-100.000
10K:0402:1% c64 C-OPEN;0402 Layout Note: D_GND
' ’ 470NF:0402 Route ADC_CLK through the
: ADC pin and then to FPGA, c53 ca8
GND R34 D_GND don"t split using a Y trace 4.7uF;0603 70nF;0402
GND
G AAN—D
ADCA_+3.3V GND GND D_GND ADC CLK
OR;0402;1% -
2"s complement + D_GND

duty cycle stabilizer

Analog signals Digital signals

¥4
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D_+3.3V D_+3.3v UGA D_+3.3V D_+3.3V
A A A A
C119 B12 D14 C136
470nF;0402 B4 xggg—g—gg xggg—i—gé H14 470nF;0402 .
ciz | B8 | VCCO0- i cie | 40 Pin OUTPUT
470nF,0402] D9 | VCECO_0_03 VCCO_1 03 Mg 470nF,0402] In
C118 VCCO_0_04 VCCO_1_04 c131 J5
4.7uF;0603 HSWAPEN B2 B14 _ OUTPUT 19 4.7uF;0603
v =58 1 L om0 B Rt i Vo asom .l
D GND  OUTPUT 0 B3 | IO_LIN_ A _LIN_A24_VREF_1 meiq D_GND OUTPUT 0 2
a5 10_L2P 0 I0_L33P_A15_MIAL0_1 €16~ QUTPUT 21 SUTPUT 1 51 81
—=2 10_L2N_0 I0_L33N_A14 M1A4 1 A2
OUTPUT 1 _ D5 | /O_L2N | _L33N_Al4 MI1A4 1 MHi3™50TPUT 22 OUTPUT 2 4
10_L3P 0 I0_L35P_A11 M1A7_1 B2
ouTPUT 2___C5 | 'O_L3P_ _L35P_A1l MIA7_1 m51s—GUTPUT 23 OUTPUT 3 5
cal10_L3N 0 I0_L35N_A10_M1A2_1 [ 537 SUTPUT 4 o1 A3
—210_L4P70 10_L36P_A9_M1BAO_1 73 SUTPUT = = B3
OUTPUT 3 B5 :8{2’;‘—8 FP G A 'Cl’a'-"l’_%%A%M&?ﬁé—i E14 ___ OUTPUT 24 OUTPUT 6 3 g‘j
OUTPUT 4 ég O LN o0 O Lo AG MIAL 1 Eig OUTPUT 25 OUTPUT 7 18 ne
Ag| 10_L33P_0 10_L38P_A5_M1CLK_1 [g77 OUTPUT 8 1 B5
I0_L33N_0 I0_L38N_A4 MI1CLKN 1 AG
OUTPUT 12 D10 | O33N _L38N_Ad_ _1F13 OUTPUT 9 12
I0_L39P 0 I0_L39P_M1A3_1 B6
OUTPUT 13 __ C9 | /O_L39P | _L39P_MI1A3_ 1 "F75 OUTPUT_10 13
F15| I0_L39N_0 I0_L39N_M10DT_1 73 SUTPUT 1 7 A7
S50 taop 0 Bank 0 & 1 10 14ap A3 M1DQ6 1 |iia SUTPUT 5 e B7
OUTPUT 14 _c10 | 'O_L40N_0 I0_L4AN_A2 M1DQ7_1 M 94— p|| STROBE OUTPUT 13 16 | A8
OUTPUT 15 A10 | /O L62P 0 IO_L45P_A1 MILDQS 1 g OUTPUT 14 17 | B8
513 | I0_L62N_VREF_0 I0_L45N_AO_M1LDQSN_1 [yit5~ SUTPUT it 5 A9
I0_L63P_SCP7 0 IO_L46P_FCS_B_M1DQ2_ 1 B9
OUTPUT 16 _A11 | '0_L63P_SCP7_| _L46P_FCS B | _1["M15_ INT OSC_EN OUTPUT 16 19
D11 | |O_L63N_SCP6_0 I0_L46N_FOE_B_M1DQ3_1 N3z o Al0
C11 | 10_L64P_SCP5_0 I0_L47P_FWE_B_M1DQO_1 e OUTPUT 17 51 B0
OUTPUT 17 —B13 | IO_L64N_SCP4_0 I0_L47N_LDC_M1DQL 1 [pir— SUTPUT 18 S5 ALl
OUTPUT 18 A13 | |O_L65P_SCP3 0 I0_L74P_AWAKE_1 7575~ SYNTH_ENABLE RC filtering required when OUTPUT 19 23 | BlL
I0_L65N_SCP2_0 I0_L74N_DOUT_BUSY_1 : : A12
C12 _ _ _ _ — - — AGC_IN is a PWM signal OUTPUT_20 24
Alp | 10_L66P_SCP1 0 G11 OUTPUT 21 25 | B12
—=21 |0_L66N_SCP0_0 LX4NC_IO_L30P_A21_MIRESET 1 [~&75 AGC IN R71 T00K-0402-194 Sa| AL3
E6 LX4NC_IO_L30N_A20_M1A11 1 [Fi3 AGC_IN < NN =T D ol 27 B13
5a| LX4NC_IO_L5P_0 LX4NC_I0_L31P_A19_MICKE_1 [FF75 Layout Note: c148 SUTRUT 33 S| Al4
57| LX4NC_IO_L5N_0 LX4NC_IO_L3IN_A18_M1A12_1 [1g Place RC filte SUTPUT 53 5o B14
&7 Lxanc_lo_L7P_0 LX4NC_IO_L32P_A17_M1A8_1 [qy7 close to 40-pin | 470nF-0402 S0 Als
Fg| LX4NC_IO_L7N_0 LX4NC_I0_L32N_A16_M1A9_1 p> connector ' OUTPUT 24 31 B15
Eg| LX4NC_10_L38P_0 LX4NC_I0_L34P_A13_MIWE_1 [~&15 SUTPUT 55 35| Al6
LX4NC_10_L38N_VREF_0 LX4NC_10_L34N_Al12 M1BA2_ 1 D GND SUTPUT 58 35 B16
- Al7
LK_OuUT E7 K12  EXT ADC CLK TPUT 27 4
SUTP%L% =——pg | 10_L34P_GCLK19 0 I0_L40P_GCLK11 M1A5_1 [{15 cC ,%C ZRIGH'I T 25 B17
I0_L34N_GCLK18_0 I0_L40N_GCLK10_M1A6 1 - A18
OUTPUT 5 BY Gl14 OUTPUT 26 M&C_3JRIGHT _RX}36
SUTPUT & A7 | |0_L35P_GCLK17 0 10_L41P_GCLK9_IRDYL MIRASN_1 &5 SUTPUT 57 OUTPUT 28 5818
SUTPUT 5 ca | |0_L35N_GCLK16_0 10_L4IN_GCLK8_M1CASN_1 [A3 SUTPUT 38 SUTPUT 35 35| AL9
SUTPUT 9 Ag | 10_L36P_GCLK15_0 I0_L42P_GCLK7_M1UDM_1 [p7e SUTPUT 59 SUTPUT 50 35| B19
OUTPUT 10 B9 | |O_L36N_GCLK14 0 10_L42N_GCLK6_TRDY1 M1LDM 1 [3i4 20| A20
I0_L37P_GCLK13 0 10_L43P_GCLK5_M1DQ4 1 " B20
OUTPUT 11 A9 |57 37N GCLK12 0 10 L43N_GCLK4_M1DQ5 1 [ OUTPUT_30 Sensitive Input Clock Trace
XCBSLX16-2CSG225C EXT_ADC CLK _||C132 5 cnp TMMH-120-01-L-D-RA
Note: C-OPEN;0402 | | - v
INT_0SC_EN< > INT_OSC_EN Other FPGA banks can be found on their Layout Note: D_GND
= — respective functions® primary schematic page Place clock capacitors close to the FPGA
SYNTH_ENABLE
SYNTH_ENABLE <__>
BLL STROBE Bottom Connector AZ&AK
PLL—STROBEG J7 Mobile Satellite Services
HSWAPEN 1 2 18221A Flower Hill Way
HSWAPEN | el s B4 ™>D_GND Gaithersburg, MD 20879
PLL STROBE 5 |2 ool USA
Mon|tor|ng & Control M&C 6 {BOT TX} 7 Ad B4 8 M&C 5 {BOT RX} |
9 10 Title
M&C_[3-6 A5 B5
— 11 12
R S+ IR, COM-3011 / FPGA BANKS 0/1 & CONNECTOR
M&C 4 {RIGHT TX} TMMH-106-01-L-D Size Document Number Rev
M&C 5 {BOT RX} Layout Note: A 1
M&C 6 {BOT TX} same location as 3004: J6 Y10012
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Note:

Other FPGA banks can be found on their

respective functions® primary schematic page
U6B
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VCCO_3_01 VCCO_2 01
VCCO_3_02 VCCO_2 02
VCCO_3 03 VCCO 2 03
VCCO_3 04 VCCO 2 04
I0_L1P_3 PROGRAM_B_2
I0_LIN_VREF 3 IO_L1P_CCLK 2
I0_L2P 3 I0_L3N_MOSI_CSI_B_MISO0_2
I0_L2N_3 I0_L48N_RDWR_B_VREF 2
I0_L37P_M3DQO_3 DONE_2
10_L37N_M3DQ1_3 I0_L65P_INIT_B_2
10_L38P_M3DQ2_3 SUSPEND
10_L38N_M3DQ3_3 CMPCS B_2

I0_L39P_M3LDQS 3
I0_L39N_M3LDQSN_3
I0_L40P_M3DQ6_3
I0_L40N_M3DQ7_3

IO_L3P_DO_DIN_MISO_MISOL 2
IO_L12P_D1_MISO2 2
I0_L12N_D2_MISO3 2

10_L45P_M3A3_3 IO_L49P_D3_2
10_L45N_M30DT 3 I0_L49N_D4_2
I0_L46P_M3CLK 3 I0_L62P_D5_2
I0_L46N_M3CLKN_3 I0_L62N_D6_2
10_L52P_M3A8_3 IO_L48P_D7 2

10_L52N_M3A9_3
10_L53P_M3CKE_3
I0_L53N_M3A12 3
I0_L54P_M3RESET 3
I0_L54N_M3A11 3
10_L83P_3
I0_L83N_VREF 3

I0_LIN_MO_CMPMISO_2
I0_L13P_M1 2

FPGA

I0_L2P_CMPCLK_2
IO0_L2N_CMPMOSI_2

Bank2 & 3 10_L14P_D11 2
LX4NC_IO_L47P_M3A0_3 10_L14N_D12_2
LX4NC_IO_L47N_M3A1_3 10_L16P_2
LX4NC_IO_L48P_M3BAO_3 10_L16N_VREF_2
LX4NC_IO_L48N_M3BA1_3 I0_L63P_2
LX4NC_IO_L49P_M3A7_3 10_L63N_2
LX4NC_IO_L49N_M3A2_3 I0_L64P_D8 2
LX4NC_IO_L50P_M3WE_3 I0_L64N_D9 2
LX4NC_IO_L50N_M3BA2_3 10_L13N_D10_2

LX4NC_IO_L51P_M3A10_3
LX4NC_10_L51N_M3A4 3

I0_L65N_CSO_B_2

LX4NC_IO_L15P 2
LX4NC_10_L15N_2
LXANC_IO_L47P 2

I0_L41P_GCLK27 M3DQ4 3
I0_L41N_GCLK26_M3DQ5_3
I0_L42P_GCLK25 TRDY2 M3UDM_3
I0_L42N_GCLK24_M3LDM_3
I0_L43P_GCLK23_M3RASN_3
I0_L43N_GCLK22_IRDY2_M3CASN_3
I0_L44P_GCLK21_M3A5_3
I0_L44N_GCLK20_M3A6_3

I0_L29P_GCLK3_2
I0_L29N_GCLK2_2
I0_L30P_GCLK1_ D13 2
IO_L30N_GCLKO_USERCCLK_2
I0_L31P_GCLK31 D14 2
10_L31IN_GCLK30_D15_2
I0_L32P_GCLK29 2
I0_L32N_GCLK28 2

TCK JTAG inputs
internally

TDO pulled-up, see

TMS yg380 ch. 5

D_+3.3V
A
C140
D_+3.3V 470nF;0402
A C135
M7 470nF;0402
P12 C149
P4 4.7uF;0603
P8

\
D_GND

R2 {PROGB} FPGA PROG1

LX4NC_10_L47N 2 [——

N12__{ALE CCLK} UC CIRL1
R11 {CSIB} FPGA_PROGbH
R6 {REB_RDWRB} _UC CTRL2
R14 {DONE} FPGA PROG21 TP1
P3 {INITB} FPGA PROG3 DONE
L13 {SUSPEND} FPGA PROG4
10 b +33v UC_DATA[0-7]
P11 UC_DATAO
M11 UC_DATAL
N1l UC_DATA?
P5 UC DATA3
R5 UC DATA4
= e BaTas HC Interface
L5 UC _DATA6
N6 UC_DATA7
E%g >D_GND Slave SeleptMAP . )
>D_+3.3v Programming Configuration
P13 ADC D13 Af<—JADC_DI0-13]
R13 ADC_D12
L9 ADC D11
M10 ADC D10
P9 ADC_D9
R9 ADC D8
N4 ADC D7
R4 ADC_D6
M5 ADC_D5
N5 ADC D4
R10 ADC D3
R3 ADC D2
M9
N9
L7
M6
N8 ADC_DO
R8 ADC D1
M8

N7 ADC PWDN

K8 ADC OR

P7 ADC CLK

R7 CLK REF

R68
JTAG D

D_GND

XC6SLX16-2CSG225C

0R;0402;1%

isabled

Sensitive Input Clock Trace
UC_CTRL1 {ALE_CCLK} ||cC142
| [C-OPEN;0402 >D_GND

Layout Note:
Place clock capacitors close to the FPGA

FPGA CONFIGURATION

R28 N\,4.7K;0402;1% FPGA PROG1 {PROGB}
R31 MR-OPEN;O402_UC CTRL1 {ALE _CCLK}
R30 R-OPEN;0402]

D_+3.3V<
D_+3.3V<}
D_GND<}

R32
R29

330R;0402 FPGA PROG2 {DONE}

D_+3.3v 4.7K;0402;1% FPGA PROG3 {INITB}

D_+3.3V<

Layout Note:
- Route UC_CTRL1 as 50ohm trace
- place termination R-OPENs closest to FPGA

FPGA Programming

FPGA PROG1 {PROGB}
FPGA PROG2 {DONE}
FPGA _PROG3 {INITB}
FPGA PROG4 {SUSPEND}
FPGA PROG5 {CSIB}

UC CTRL1 {ALE CCLK}
UC CTRL2{REB RDWRB}

CLK_REF CLK_REF

CLK_REF: 20 MHz Sampling clock
(from synthesizer®s oscillator)

ADC_CLK C ADC_CLK

ADC_CLK: 100 MHz Input sampling clock (from
internal oscillator) or TBD MHz from FPGA PLL

ADC PWDN__— Apc_pwDN
ADC_OR ADC_OR

FOUC_CTRL[l—Z]

> FPGA_PROGI[1-5]

AK & AZ
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5

D_+33V
Shared pC Interface D_+33V b GND [
UC_CTRL[1-2] -
- 10nF;0402
102 D_GND
10nF;0402 70nF;0402 A
99 USB_CONNECTB
470nF;0402 . 7uF;0603 ’
UC_DATA[0-7] < e Layout Note:
UC_DATA 470nF;0402, 3 Place 4.7uF close to USB connector
UC DATA S8R SFE « S JBRGER o L]
UC_DATA: 470nF;0402 u2 FDN306P c2
UC_DATA: R2
UC_DATA: 470nF;0402 ;‘Z‘Z‘Z' 53‘3‘ 3 EE ;':‘:‘;‘3‘;' b Layout Note: 1.5K;0402 D_GND
UC_DATAS o000 >uWwuWw E o NDNNNDN ‘g Z match D+ & D- to 4.7uF;0603 J1
UC_DATAG 4.7uF;0603 >>>> T >> z>>>>> 90 ohn diff
e se PA[30)VBUS/ADO[4] |2 e VBUS
4.7uF;0603 FPGA PROGL _{PROGB} 37 | oo o oo BoBoush b, |23 UC USB DM__R10 33R0402.1% o
FPGA_PROG4 __{SUSPEND} 38 ' D- 1725 UC _USB DP__R9 A\ A33R;0402;1%
GA Programmin v VEC 2 CEPT X179 | POILITDI/RXD3/SCLL PO[29]/USB_D+ D+
FPGA_PROG[1-5Kk__>=m FP! ¢] g D_GND Met T _—}—EFT Rx} 80 | POI2//TXDO/ADO[7] *—=—{ b
FPGA PROGL {PROGB} FPGA PROGZ _ {DONE} 64 P°3/RXD°’AD°[6/] ; 6 | GND
FPGA PROG2 {DONE} FPGA_PROG3 __{INITB 63 | POIGII2SRX_SDA/SSEL1/MAT2[0] €95 | |470nF;0402] 7 | SHIELDL
FFGA PROGS (INITB et 5| POI7}12STX_CLK/SCKL/MAT2[1] 80 UC DATAO RS — 5| SHIELD2
FFGA PROGH [SUSPEND 81| PO[BJI2STX_WS/MISO1/MAT2[2] P2[0J/PWML[1)/TXDL 25— & DATA coa | [470nF:0402] 9| SHIELD3
FPCA PROGE ({_Lcsm SYNTH_ENABLE T 6 EoT X a9 | PUIOVI2STX_SDAMOSIL/MAT2(3] P2[1J/PWMI[2)/RXD1 |25 —UC DATA SHIELD4
Sk C 5 {BOT RXI_40 | POIL0/TXD2ISDAZIMAT3[0] P2[2)/PWM1[3)/CTS1/TRACEDATA(3] 2e & DATA BLM18KG121TN Co3 | | 470nF:0402
PO[11J/RXD2/SCL2/MAT3[1] P2[3]/PWM1[4]/DCD1/TRACEDATA[2] — NTAE R
C 8 {TOP TX} 47 54 _UC DATA USB_MINI_AB_RECEPTACLE
& ToP RX] a8 | POILSITXD1/SCKO/SCK P2[4)/PWM1[5)/DSRUTRACEDATA(L] [23—J& DATAS co2 | l4a7onE0402]  Layout Note-
Monitoring & Control 26| PO[16)/RXD1/SSELO/SSEL P2[5]/PWM1[6/DTRL/TRACEDATA[0] 23— (& DATAC USB connector should be in
g ADC_PWDN 25| PO[L7J/CTSL/MISOO/MISO P2[6)/PCAP1[0/RILTRACECLK 51 UC DATA? the same location as the
M&C_[3-6] C 3 {RIGHT RX} PLL_STROBE 24| PO[18/DCD1/MOSIOMOSI P2[7/RD2/RTS1 50 UC CTRLL {ALE CCLK] D GND COM4410 USB
C_4_{RIGHT TX FPGA_HSWAPE| 7 | PO[22J/RTS1TDL P2[8)/TD2/TXD2 (49 ()G CTRL2 {REB_RDWRB} _ R15 -
{RIGHT Tx} RF_POWER_DET PO[25]/ADO[2]/I2SRX _SDA/TXD3 P2[9]/USB_CONNECT/RXD2 —{—}—
C 5 {BOT RXI 6 J/ADO[2] = [9/USB_ 41__FPGA PROGS5 [CSIB
C 6 {BOT TX} RF_GAIN_CTRL PO[26]/ADO[3/AOUT/RXD3 P2[10//EINTO/NMI 4{—)—m—(>m oo TP-*33V
| 65 M& 4 {RIGHT TX}
PA4[28)/RX_MCLK/MAT2[0}/TXD3 gg m@g 3 E:gﬁ I&
PGOODL {D_+3.3V} 7 P11 PA[29)/TX_MCLK/MAT2[LJ/RXD3
GOOD2 _{AMP1 +3V} 3 E} g}
Power Good Indicators zggg; éL+K4-73§\Q 21 pifo) ARM Cortex-M3 pC p AR AG TRSTE
+3. — R G
PGOODIL-5] PGOODS5 {SYNTH_+3.3v} 70 | P1[10] TRST AR AG_TDI
PGOODL _{D +3.3V} 69 Ei ig} TMS/swgl%l ARM _JTAG TMS
P R G
:gggg 2M+F:‘17;'\3n\” USE CONNECTE 22 P1[18)/USB_UP_LED/PWM1[1}/CAP1[0] TCK/SWDCLK ﬁ; 2. gg R62
FCO0D (K 138 INT_OSC_EN ODEIN PWOUTT 57| PLILOYMCOA/USB_PPWR/CAP1]1] TDO/SWO (17 =
PGOOD5 {SYNTH_+3.3V} 28 | P1[20/MCIO/PWMI[ZSCKO _RESET 737 TOK- 010X 1% B>D_+3.3v
- RF_GAIN_CTRLZG—I_ 59| P1[22/MCOBO/USB_PWRD/MAT1[0] RSTOUT [——X ! " oD
——————355 P1[23/MCIL/PWM1[4/MISO0 l.—(>D_
SYNTH_CTRL[0-3] YNTH CTRLO CLK} gg P1[24)/MCI2/PWM1[5)/MOSIO 19 3 ||100pF:0402 €100| | 470nF;0402
YNTH GTRLL EATA, 32| PL[25]/MCOAL/MAT[1] XTALL =50 < CLK_REF
YNTH CTRLS TE] 35| P1[26]/MCOBL/PWM1[6)/CAPO[0] XTAL2 100pF 10402
NTITCTRES o 32| P1[28)MCOA2/PCAP1[0]/MATO[O] 13 l—L—DD_GND 1] |c-OPEN:0402
17| PL[29)/MCOB2/PCAP1[1}/MATO[1] RTCX1 [—7= | l—‘—DD_GND
AGC_IN > P1[31]/SCK1/ADO[5] RTCX2 J_
Y1 not populated
200 LPC1759FBD8O AB26TRB-32.768KHZ
00UF;6.3V;T;3528 C5| |C-OPEN;0402
Layout Note: D_GND
Place 100uF near micro pin on bot layer Layout Note:
D_GND Add pin labels on SST:
- D_GND, D_+3.3V, MODE
Provision for RS-232 D_+3.3V D_+3.3V Contingent'::y: use as mode input or JP1 - Mode Select Jumper
pwm outpu
not populated L
0 c12 R11
u1 - 470nF;0402 MODEIN_PWMOUTu MODEIN_PWMOUT 3 [>brssv
9)
c10 —L—‘_z o D_GND O0R;0402;1% 1 [—>D_GND
470nF:0402 7] Ci+ > Layout Note: c9 TSW-103-07-F-S
Cl- Rs232 LPF placement C-OPEN;0402
TXCVR D_+3.3V should be near
M&C 8 {TOP TX] 11 13 RS-252 Header e D_GND
M&C 7_{TOP RX 9 E‘gm Tl}%‘fﬂ; 8 32 -
470nF;0402 i i
Y p— 3 D433V Microcontroller Programming Interface b_GND
o 3 D_GND J9
< -
D_GND 2 | EN Nl 2 L [—>D_6Ng 1 2 ARM JTAG TRSTB FK
D +33va—d 16 % V- TSW-103-07-F-S M&C 1 {LEFT RX} 3 % CARD 272 Wec 2 {LEFT TX)
- FORCEOFF b GND<tREL 10K;0402;1% JTAG/ {DE B 513 g UC RESET{RSTB R3 y : Mobile Satellite Services
51 cop c101 c104 — 713 EDGE ARM_JTAG_TDO R5 10K;0402,1% o o [L8221A Flower Hill Way
818 a (70nF;0402 470nF;0402 FPGA PROGS {8§|B)_ 9 10 0__ARM JTAG RTCK R6 X X :§.§EEE-§§§EED— +3.3V MD 20879
cs - 2 b_+3.3v <80 10K;0402:1% ARM JTAG TRSTE 1. CONNECTOR 2 ARM_JTAG TCK R7 10Ki0402:1% p-oup SA
470nF;0402 o D_GND D_GND D433V RS9 "L0K;0402;1% _ARM_JTAG _TDI 1 3 4__ARM_JTAG_TMS RB 10K0402:1% 1y~ 3 3y
SP3220ECAL Layout Note: TN 1 1 Y V10K;0402;1% "E Dvaav  [Te
-~ pin labels on MEC1-108-01-S-D-RA1-SL
SST: GND, RX, TX COM-3011 / MICRO
ize Document Number
D_GND B
o Y10012
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MIXER_+4.75V

FRI2
MIXER_+4.75V MIXER_+4.75V
R70 Fixed bias setting, +3V A_+aTSV = N
Wixer Supply current 120 A iGN § | 8 gl 3
5.62K;0402;1% C56  470nF;0402 470nF;0402 C41 3 [y 5 T &
L L
oo 1 o 120m 3 H
VSET 1r S 3 E] g
C57  100pF:0402| [100pF:0402 C42
| |
R8O GND [ 1 ND
10K;0402:1% GND
MIXER_+4.75V MIXER_+4.75V
MIXER +4.75V
R84 470nF;0402 €55
R-OPEN;0402¢ [ ND % %
optional MIXER_+4.75V ol Lea| mian
automatic E E Bandpass filter
input 1P3 scale down to 3.3V max  RF power detection, 470nF;0402  C43 2 2 Center: 125 MHz
control ~2508m to O dBn. 8 8 Bandwidth: 40 MHz (two-sided)
RB9 N B 3
& &
DETO {___>RF_POWER_DET us ~ = 3 z
RE8 ER] 5 ou g g
10K0402:1% GND<——2 EnaL a3 g & o 3 c1s3 cis2 L25 c1s4 L27
55 2 g
VSET 10 R 11 R |1 | O
e 11| YSED E Z LI 1 TuH;0805;SRF285MHz_| [ "180nH:0402 T >wre
g gc 56pF;0402 16pF;0402 1.8pF10402
¥ C47 10F:0402 10-6000MHZ 20 123 122
RE_AMP_IN 3T 4 16| e IFoP R 150nH;0402 R72 270nH;0402 R75 cur R85
N N > oo DIRECT C14110nF;0402 R-OPEN C146 R-OPEN;0402 R-OPEN;0402 36pF0402 R-OPEN;0402
Tayout Note: Nominal level: +0dBm 1 6 15 21 R-OPEN;0402
2 50 Ohm differential trace . RFIN CONVERSION IFON claa zo;armoczm 120 cus 126
bz |2 Ra3 CX2156NL C49 10nF;0402 MIXER \ e :
4 R-OPEN;0402 GND C51 10nF:0402 e
NDS 5 Raz 1™ s 3 f 1 TuH;0805;SRF285MHz_| [ '180nH,0402 N
GND4 Lo > e Lowp pF:0402
SMA_EDGE_FEMALE| LN R39 3 WH Lon ANDEEN oY 56pF;0402 16pF;0402
> O0ROAVEY% 888888886048 22
0 den CX2156NL  ¢55 1000402 z2zzzz2z2zz2222 Ne
EXTERNAL LO GND MOVE RES FOR R38 [CRCRURURURURCRURURURT]
R-OPEN;0402 Layout Note: ADLSBOIACPZRT | olololale ol
SMA INTERNAL 7/ 100 0hn differential traces RIS
for LO and RF Inputs
CONNECTOR EXTERNAL LO oo 137.5 Wz - 3.1 GHz
Layout Note:
SINGLE ENDED Zero Ohn resistors share pads at junctions onb
Az

MIXER_+4.75V

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

COM-3011/ MIXER
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1
+5V SUpp'y _ Layout Note: NCP1599MNTWG DC/DC converter:
Green Terminal Block Reverse Over Voltage Protection (5.85V) |§§§ a;" g:g az to 3A max peak output current
OPERATIONAL RANGE: 4.9 - 5.5V Layout Note: cl P 1MHz switching
33 V°|tage. Q2 & Q4 must be placed and routed Q4 Vin and PGND pins u15 L18
FR6 Protection TVS for a high current throughput. FMMT718TA 6.8uH3.1A  |typ = ~1.5A Vout=1.21V
: _ 2 3 4 x 2 YN >D_+1.2V
BATT+ T 5 | VCCP  Ncp1599
BLM18KGI1Z21TNL R56 Eme lc105 106 vee 3A DC/DC L107 FR7
‘“Qz N 499R;0402;1%, R55 Converter R66 BLM18KG121TN1
10K;0402;1% 5 [ [ 5.1K;0402;1% 5 ci10 fcu11 [c112
2 o S s 5 3 8 P ey & P g
BATT- D5 1 x 3 Scowe 22 FB 5 T T O
D4 2 K s @ 5 ] 3
VREF=0.8V R64 § g =
1757475 D_GND 2 S 8 2 © 5 3 3
- E @ ~ & NCPISIOMNTWG| 5 3 ] 3 ATTN_+1.2V
& 9 10K;0402;1% @ 2 2 5
< g g o R65 8 @ ® © 113
z | 3
FDN306E)| : & R57 D_GND 3.65K;0402;1% | ]
- 8 2 .3 1K;0402;1% 4.7uF;0603
Vv
Tayout Note: D_GND D_GND
TVS component placed near Over y; c103 GND
Voltage Protection circuit p gND D_GND 3.3nF;0402
away from terminal block - -
R12
Layout Note:
i NN/
X0 D GND Place 0 Ohm resistors near LRs D_GND GND
- ;| : return path
u13 Imax = 90mA Vout = 3.31V O0R;0402;1% p:
2
IN"Lpo MSBE cso BIMIBKGIZITNE D33V FBGAP
Esg c82 Adj 3001 R50 FR4 DCA +3.3V ower
7 165K;0402;1% |5 & - D_+1.2V
= 5 SHDN# S lers o0 40mA
= S A== = c71 | Cl27
5 2 FAULT# 2 SET ° s [a GND 2.7UF;0603 2.7UF;0603
g 2 RS3 2 |2 |g BLM18KG121TN1 | C128 ¢ D_+3.3v
8 ] oa021% |5 |2 |3 ERL 4.7UF;0603
> 5 co1 100K;0402; g2 18 |8 —>ADC_+3.3V C133 c115
N =3 8 4 70F-0603 | x
D_GND D_GND 470nF;0402 > [® |R i 11mA g;:,oeoa gloarg:,moz
|&lez |
D,GND<)—<| IT UF;0603 470nF;0402 470nF;0402
D_GND o cl14 c134
- 4.7UF;0603 4.7uF;0603
c123
D_GND S ND u19 Imax = 90mA Vout = 3.31V 4.7UF,0603 D_GND
- U1 Imax = 36mA Vout = 3.00V 21N 100 ouTL i [>SYNTH_+3.3V b cND
IN Lpo ouT1 £>AMP1_+3V !2198 Elge Adj 300mPUT2 H— R99 FR15 -
Adj 300mRPUT2 R70 First 2 RF stages 7 65K;0402;1% BLM18KG121TN1 D_+1.2V u6C
: » B SHDN# c191 c194 A
40K;0402;1% b 3 191 [ Fo A
SHON? _[c126_[C129 5 3 8 FauLT# 2 sET g T T~ Go | VCCINTOL GNDO1 [—a7=
FAULTH ©  SET T T H] 2 j_ R102 § & c8 385%85 gmggg 510
S o R A
o_cc R69 s s @ S B C19§ J00K04021% |g |3 SYNTHA_+3.3V ] VCCiNTos  GNDo4 [0
LP3982IMMJADI NOPB ~ C13{ 00K:04021% |& [T o] g |5 20| vecmTos GNDOS &
2 |8 D_GND D_GND 470nF;0402 S 100 10 1 vccinTos S
470nF;0402] ® N K7 | VCCINTO7 GNDO7 17
4.7uF;0603 VCCINTO8 GNDO8 [-F
SYNTH_+3.3 D_GND b +33V GNDO9 ¢
GND GND v oy GND10 [G5
G 81 GND11 |55
u17 Imax = 215mA Vout = 4.75V Ro8 E12 | VCCAUXOL GND12 [3g
+4.75V VCCAUX02  GND13
o ObT? AT - D_GND<+—AAN—>GND sro| VCCAUX0s  GND14 g
Adj 300mPUT2 R81 RF amps, mixer, gain control o 10 I vecauxos GND15 [
SHON# 80K;0402:1% OR;0402;1% Ko| VCCAUX05  GND16 (5
_[c167_[c168 14| VCCAUX06  GND17 &
a - T VCCAUX07  GND18
FaoLTe = SET 513 M12 fUCCAUX08  GND19 '“3
o R82 s |s GND20
LP3982IMJADINOPB  C161 00K;0402:1% |5 |2 _ FPGA cno2t g
2 g Power Good Indicators GND22 |5
470nF;0402, ® ] PGOOD[1-5] GND23 [
Supply  onpza [ye
PGOOD1 _{D +3.3V} GND25
GND GND PGOOD2 {AMP1 +3V} s
PeODs Ik o i XCESIXI62CSG25C —  D_GND
u20 Imax = 90mA Vout = 3.31V ECOODS {gl\?'rfn:c&i\sﬂsw Power Requirements (*TBC) CESLX16- -
IN Lpo ouT1 i g 2 £>CLK_+3.3V : COMP \Y mA 3
Adj 300mPUT2
o Rlpl Mobile Satellite Services
SHDN# 189 [C195 RF AMP1 +3.0 36 18221A Flower Hill Way
FAULTH ©  SET - PCB Mounting Holes RFAMP2  +4.75 215 ait MD 20879
5 3 FPGA +3.3 100*
o H2 H4 H3 H1 MICRO +3.3 90* [Title:
2 .
g ADC +3.3 50 COM-3011 / POWER
FPGA +1.2 1500 ize Document Number ev
: 1
8 | Y10012
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RF_GAIN_CTRL2

—

Optional RC LPF

protection
R26 R27
RE_GAIN_CTRL [ > ~AA
0R10402:1% 0R;040211%
ca7
C-OPEN;0402
Layout Note:
Place 3528 near C37
GND ND
BLM18KG121TN1
AMPL_+3v
GND-
470nF;0402 €36
BLM18KG121TN1 L0
470nH;0603;100mA;SRF390MHz;3 5R
10nF;0402 €28 GND
. 100pF;0402 €31 L8
< 22nH;0402:200mA;SRF 4.4GHz
100pF:0402  C27 GND. jmnpoao%
Lo \SRF390MHz;3 5R

GND<—+ }

CONO Shgor0a02

FR10
BLM18KG121TNL

R18
RFINPUT L3 390R;0402:1%
220H;0402;200MASRF 4.4GHz
SMA_PCB_90_MALE C21 ~
10nF;0402 c23 D1 c22
10nF:0402 10nF:0402

RF_| 1
10 WHz - 3 GHz 2 17
+10 dBn max GND1 -5

'GND2 |

GNDS |75 R16

GND4 GND ABA-31563 620R;0402 v

% FISVIP-3866 GND
GND GND
Layout Note: GND ci7 R13 R14,
same location as 3004: J3 2.2K;0402;%1 Cc18
10nF;0402 2.2K,0402:%1 10nF:0402
GND GND
1
470nH;0603;100mA;SRF390MHz;3.5R
GND
100pF;0402
GND
100F:0402

ATTN_+1.2V

GAIN = -3 to -25dB

A_+HATSV oND<
470nF;0402
BLM18KG121TNL
GND<—+
o8 100pF;0402
10nF;0402
GND-
GND. 1} L4 35R
100pF;0402 | [C15
L5
220H;0402;200mA;SRF 4.4GHz L2
22nH;0402;200mA;SRF 4.4GHz

c24
10nF;0402

1.508

P1dB= +12.7dBm

1st SHIELD = 38dB GAIN MAX 25t SHIELD = 38dB GAIN MAX

BLM18KG121TNL

c35

L1
470nH;0603;100mA;SRF390MHZ;3.5R

c32 Lo
220H;0402;200mA;SRF 4.4GHz

GND < 100F: oao%
ONO Thor o402

R21
390R;0402;1%

c25 D2 c3s
10nF;0402 10nF;0402
1 3
R19 R24
620R;0402 3 4 620R;0402
HSMP-3866
GND
GND
c30
c33
10nF;0402 10nF;0402
GND GND
L19
470nH;0603;100mA;SRF390MHz;3.5R
GND.
100pF;0402  C117
GND.

100F;0402 (100

ATTN_+1.2V

GAIN = -3 t0 -250B.

BLM18KG121TNL

A70nH;0603;100mA; SRF390MHZ;3.5R

L13
22H;0402;200mA;SRF 4.4GHz

cap
10nF;0402

GAIN = 21.508
P1dB= +12.7dBm

RF_AMP_OUT

Rz

lobile Satellite Services
118221A Flower Hill Way
(Gaithersburg, MD 20879

COM-3011/RF

Document Number

Y10012




EXTERNAL Layout Note: SYNTHA_+3.3V SYNTH_+3.3V
SMA edge location should be CLK_+3.3V
FREQUENCY the same with COM4410 SMA location
REFERENCE 10720 MHz frequency reference. R52 o o 8 8 o 9 8 @ o 9 S g S &g o
0.6 min. 551 e e 883, (343, |8 s 88% [SHE [SHE [§
& oT% L0=¢ L0=-¢ oT°% & < Lo g ST &
5 E] IS E] IS 5 E] IS S0 | R S0 | R
f\ 1 C90 | |470nF;0402 3.6V Zener: Prevent Al < < A < ~ <~
- 1 over/under-voltage damage to
NDL 18] NC7SZ04 at analog inputs.
ND2 [ RS54 GND D_GND
ND3 b3
ND4 12.4K;0402;1 TZM52278
SMA_EDGE_FEMALE <
D_GND CLK_+3.3V SYNTHA_+3.3V
- CLK_+3.3V R90
D_GND SYNTHA_+33V  SYNTHA_+3.3V
G ANANA—D
c83 D_GND D_GND FR14 D_GND GND o o
470nF;0402 BLM18KG121TN1 0R;0402;1% : g
D_GND I £
oo ™ SYNTH_+3.3V 17 ) 2 114 ) 3
1 8 8
20 e i &
Rat RES SYNTHA+3.3V GND D.GND SYNTHA_+3.3V 4 4
OR;0402;1% 2 9 B A SYNTHA_+3.3V LTS 7] 7]
2 [N e 8 3 I < <
oL 2 2 € €
o T8 5% = ¥ 8 ¥ 8
NC7SZ04P5X S S0 | R N e - 5| 2 5| 3
¥ oy QS Slo| Xfe|<] | RG 3 2 L6 3 2 s
w =3 w =3
R-OPEN;0402 R-OPEN;0402 ¥ J T @ I
CLK_+33V o3 GND 38 8% 888 223032 22 = w JE
i 00 37 3> 550008 60O < 4R L 4R
—_= c79 D GND <t >3 < B3 ax>55% an EPS EPS
470F0402 SYNTH_CTRLI0-3] C-OPEN;0402 >> © gog ? < S
CLK_+3.3V YNTH_CTRLO CLK} R4T 10R;0402]1% 1 222 S S
c66 YNTH CTRLL DATA] R3Ta U ALORI0402:1% 2 | CLK <<< RFOUTB+ 2 3 Layout note:
D_GND 47uF 0603 ! YNTH_CTRL2 LE} _ R35. 7, UA10R;0402;1% 3 I I RF_OUT/LO traces are
¢ 470nF;0402 YNTH CTRLS DI R4 10R0402.1925 | tg RF_OUTB- & Pima & pima 100 Ohm diff. impedance matched
~ N
0305
SYNTH PLL_LOCK __{MUXOUTIR44\ \ALOR 1430 |\ O out B ILcs
v RF_OUTA- 1 [1onF;0402 [_>tor
Layout note: 12 1|1c73
%§ NC X Route the sensitive 20MHz_REF & 20MHz_REF_IN traces away from noise sources RF_OUTA+ 1 [1onF;0402 [>ton
<]
4 2 20MHz_REF ||c74 20MHz_REF_IN 29 REF IN
°< A 1 T10nF;0402 - VTUNE |22 1186 ~cnD
NC7SZ04P5X p—— 680pF;0402
c76
Ra8 C-OPEN;0402 Fast Lock Mode 820R;0402;1%
o
o
S RQ’A\/\/‘ 3
- SwW =3
D_GND 4.7K;0402;1% 22 24 Iy C173
- ND<—REL A A ATKI04021% 22 |
1M;0402;1% ¢ rser Frequency Synthesizer e OR;0402;1% 5 22nF;0402
-
SYNTH_ENaBLe [ >-SNTH ENABLE 26§ ppppe veowm |22
R49 19 GND
499R;0402;1"/§ TEMP
RO1
20MHz CSA309 113R;0402;1%
i ADF4350BCPZ
CLK_+3.3V
—— c183 —— ci88 CLK_+3.3V R95
¥ 3 D GND Layout note: 340R;0402;1%
22pF;0402 22pFi0402 - C68 Add SHIELD PAD for SHIELD FENCE
470nF;0402
D_GND ~ D.GND oo .
éaycutlnote. ravd p U10 D_GND 8 o g GND
rystal uses "laydown™ footprint 1 B4 =3 <
No traces under component * N 82 R36 b = b
>0 33R;0402;1% g S g8 S o 8§ S
2 A—[>o—v > CLK_REF S = s = 2 3
D_GND<—— RAA— enD S 5 s g g o
NC75Z04P5X - = d = d - 8
1p3  CLKREF testpoint 0Ri04021% AR EAZ
GND GND GND  GND GND  GND
TP_SMALL Layout note: Mobile Satellite Services
Label Testpoints [18221A Flower Hill Way
MD 20879
usa
SYNTH PLL LOCK {MUXOUT} 1 PLL LOCK testpoint
[Title
TP_SMALL COM-3011/ SYNTHESIZER
ize Document Number ev
8 | Y10012 B

heet 9 of
1

Date: __Monday, March 21, 2011




