RX

ARM MICRO

CONNECTOR
LNA GAIN CTRL
LNA_GAIN_CTRL LNA_GAIN_CTRL IF1 OUT
CLK REF IF1_ouT
CLK_REF
RX_SYNTH_CTRL[0-4]
SYNTH_CTRL[0-4] RX_SYNTH_CTRL[0-4]
1 oUT IF1_ouT
AUX_DACL S[1-3] SPI[1-4]
AUX_DAC1_S[1-3] AUX_DAC1_S[1-3] SPI[l»A]j nspl[m]
AUX_DAC2 S[1-3 RX AGC1
AUX_DAC2_S[1-3] — AUX_DAC2_S[1-3] RX_AGC1 RX_AGC1
RSSI
RF_POWER_DET1 RF_POWER_DET1
power detected at mixer
RF_POWER_DET2 RF_POWER_DET2
ower detected at IF output
IF1_POWER_DET L te P IF_POWER_DET
RX
RX_TXN RX_TXN ARx_TXN
TX_EN Lotk TX_EN
TX_GAIN_CTRL1 P TX_GAIN_CTRL1
CLOCKS L.T)&LP
Layout: daisy chain from TCXO to 2 RF synthesizers TIX I N
; CLK REF — ——@TxN
CLKREF
CLKREF_INT ® CLKREF_INT TXQP < QN
TX QN
% QP
CLOCKS ANALOG_ouT It SR 0L ANALOG_OUT
CLK_REF CLK REF
M&C[1-2 N
TX M&C[1-2] @F — M&C[1-2]
CONNECTOR
TX I P
TX_I_P 110
TX I N
TXIN RX_TXN 1],
T op TX QP TX_EN 2|,
X ON TXQN RFOUT ENB 3,
4
4 ZIF board-mount
CLK_REF TX_GAIN CTRL2 5 20| connector, 8 positions,
CLK_REF 4] 5 | 1mm pitch, right angle
TX_SYNTH_CTRL[0-4] [1® TX_SYNTH_CTRL[0-4 PA MONITORING1 6 PIN: 84952-8, TE
SYNTH_CTRL[0-4] — PA_MONITORING1 6 q Connectivity, 0.3mm FFC
O
PA_MONITORING2 CA IR s
8
TX_GAIN_CTRL2 PGOODI[1-9 POWERL 8
TX_GAIN_cTRL @ l TX_GAIN_CTRL2 PGOOD[1-9] — 9
9
PGOODI[1-6 10
PGOOD[l-G]._L ] 10
RFOUT_ENB Layout: place FFC
rRFOUT_Ene @ RFOUT_ENB POWERL cable facing inwards GKD 849578
P
TEMP TEM TEMP POWER2 -
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3

10nF;0402 ARM_+3.3V D_GND
RX gain control RF synthesizers 10nF-0402 ARM_ 433V
RX_SYNTH_CTRL[0-4] [LOnF:0402 o 207 b GND
AUX_DACI_S[1-3] < 470nF;0402 _| 70nF;0402 D
TX_SYNTH_CTRL[0-4] sy 10R:0402:1 F_| Layout Note:
AUX_DAC2_S[1-3] < <L — 470nF;0402 . 7uF;0603 Place 4.7uF cap close
R to USB connector
o . | 470nF;0402/ RS9 €8s
Monitoring & control (through adjacent module) A7ONF0402 u23 9 ety SN JB2GER o« 3 _GND
P — AN
MEC[1-2] < E T AN®Y0o < L _— 7] 4.7UF;0603
4.7uF:0603 | 11l < |1 8 Wi (DPYDSS BN DY B B, | Layout Note: FDN306P 1.5K;0402
| 4. (uF;,0603 4 000Q FOO 7 wih nononn @
coogo >uUW 5 g anonns 2 Z match D+ & D- to J7
SPI[1-4] < w— 4.7uF:0603 >>>> Tz >5 >>>>>> 90 ohm diff
I 3] 18 USB_+5.0v
AUX ADC3 ___{DIN} 37 P1[30J/VBUS/ADO[4] |53 UC USB DM____R53 33R,0402,1% VBUS
"AUX_ADC4 {TSENSE BUSW8_| PO[0J/RDL/TXD3/SDAL PO[30JUSB_D- I35 UC USE DP____RS6 33R:04021% D-
eca EDGE T 79 | POILI/TDL/RXD3/SCLL PO[29]/USB_D+ D+
e 4 {EDGE TX} 78 1 bof2)TXD0/ADO[7] *x—={
st SSESDGE RX} 82 1 poja)/RxD0/ADO[6] GND
{SSEL PO[6]/I2SRX_SDA/SSEL1/MAT2[0] . —{ SHIELD1
P {SCKY 63 FR12 C112| | 470nF;0402
5 52 PO[7J12STX_CLK/SCK1/MAT2[1] 60 AUX DAC — 5| SHIELD2
Power Good 5 ({m—}'gg} 51| POIB]I2STX_WS/MISOLMAT2(2] P2[OJPWMALLITXD1 |eg—Atmpact S {—}-{22:_'\,2} BLMIBKG331SN C113] | 470nF:0402 t—| SHIELD3
Indicators,Must be PGOOD(1-9] OD3 (RX_+475v] 39 | POI9JI2STX_SDAIMOSI1/MAT2[3] P2[1/PWML[2J/RXDL |55 AUX DACI 53 {SYNCH SHIELD4
pulled upby ARM [ >==== 5G550: (RFL +31v] 40 | POLLOVTXD2/SDA2IMAT[0] P2[2)/PWM1[3)/CTSL/TRACEDATA[3] |85 —AUX DAGZ o1 {SDIN 66 | 470nF-0402
processor PGOODS [A +A75V] 27| PO[LLJ/RXD2/SCL2/MAT3(1] P2[3/PWM1[4]/DCDL/TRACEDATA(2] 24 —AUX DACS 52 {—}-SC,_K ——
FCOODE {MOD- 14 75T 48| PO[L5J/TXD1/SCKO/SCK P2[4J/PWM1[5]/DSR1TRACEDATA(L] |83 —AUX DAC s_{_}'s SYNCH 67 | | 470nF:0402
PEOODIRX MOD Ik o | “3.3v] 46| POILEVRXD1/SSELO/SSEL P2[5]/PWML[6)/DTRLTRACEDATAD] [25—AUx ADG _{_(scuq |
PGOODB{TX SYNTH +3.3v} 45 | PO[L7V/CTSI/MISOOIMISO P2IBIPCAPLIOVRILTRACECLK 75T —AUX"ADC2 _{DOUT} USB_MINI_AB_RECEPTACLE
Muli-purpose analog output ignal Label "TPA" PGOODY _{ATTN +L.2V} 24 gg %g%;g?gll//TMD?S'o’MOS' ;zz[él]//iggﬁlgé 50 _AUX_ADC {Cs#t D_GND
to the digital signal processing 7 49 RED LED
board. Could be configured as P2 RX_TXN % 5| POI25J/ADO[2)/12SRX _SDA/TXD3 P2[9)/USB_CONNECT/RXD2 47 —B60T MODE R102
receiver RSSI, AGC level, power TP_SMALL TX_GAIN_CTRL2 PO[26]/ADO[3]/AOUT/RXD3 P2[LOJ/EINTO/NMI RM_+3.3V
amplifier detected power, etc. = 10K;0402;1%
RX_SYNTH_CTRLO {CLK] 7 65  M&C2  {RIGHT TX]
R SYNTH CTRL DATK} 7= P1[0] P4[28)/RX_MCLK/MAT2(0)TXD3 [g8—1ieci {RIGHT RX
- RX_SYNTH 2 {LE} 74| P1[1] P4[29]/TX_MCLK/MAT2[1]/RXD3
ANALOG_OUT <} RX SYNTH CTRLS {Iby 73] PL g%
R SYNTH CTRL %%l;le} ;i P1jo] ARM Cortex-M3 puC p ARM JTAG TRSTE
X_SYNTH CTRLL {DATA] 70 pa -y ARM_JTAG_TOI
H L: 69 R
L o) S Pis TMS/SWDIO ASAITTENIAR
S SVNTH Erabie o8| PLI18]/USB_UP_LEDIPWM1[1J/CAP1[0] TCK/SWDCLK ARV ITAGTE0 R114
R103 CIRLA {Enablel 26 | b1[1]/MCOAIUSB_PPWRICAP1[1] TDOISWO |17
OR040Z,1% USB_CONNECTE 2| P120/MCIO/PWM1[2]/SCKO _RESET 77 TOKOM0XT% T-ARM_+3.3¢
350t SO65L 1D r337——29-| P1[22]/MCOBO/USB_PWRD/MAT1[0] RSTOUT =X ol | 2700E:
RF_POWER_DET1 PGOOD1_{D +3.3 29 C209] | 470nF;0402 GND
| | o == 176 Fe00D2 FL 31 S0 PL[23MCIL/PWMI[A)MISO0 _
RF_POWER _DET2 &) 31| P1[24)/MCI2/PWM1[5]/MOSIO 19 c208] |
IF_POWER_DET > RFOUT_ENB o 2 PiizsyMcoALMATI[T] xTALL 30 -|| ToopEaa0r <] CLKREFINT
9 LNA_GAIN_CTRL OR04051% Y 35| P1[26]/MCOBL/PWM1[6]/CAPO[0] XTAL2 [F—X ’ 19.2 MHz (TCXO)
< TX_EN P35 | P1[28]/MCOA2/PCAP1[0}/MATO[0] 13
] D SND %—37-| P1[29)/MCOB2/PCAPI[L]/MATO[1] RTCX1 [
2 - %—=—{ P1[31]/SCK1/ADO[5] RTCX2 [———
0-2.5V analog inputs R12  OR;0402;1% =~ cis83 [PC1759FBD80
u21 Rlef=isie D_GND GND 100uF;4V:T;3528
N O W ground return path
Z2ZZ2FE> V
>550% AUX_ADC {SCLK} D_GND
RX_AGCL VINS ES SCLK 4 —AUX ABC DOUT} -
TEMP VIN4 2~ pout 5 =
g AUX_ADC DIN
TX_GAIN_CTRLL VINS DIN AUX_ADC (TSENSE_BUSY}
PA_MONITORING1 £ VING TSENSE_BUSY [T —AUX ADCE Com -
PA_MONITORING2 VINT wua cs# UX_ADC S
22¥328 ARM_+3.3V
aO0>00>
AD7298BCPZ [ Tl FRo2 6mA
AUX_ADC yDD
c166 L c163
GND 4.7uF;0603 470n|=;o4ogwmm3315N1 D1 REDLED R1 49.9R;0402;1%
GND GND GND RED LED A A c GND
c159 VAAN—D
4.7UF;0603
GND
cls7
4.TuF;0603 H IAZ
Clss Card Edge for ARM JTAG debugging
4.7uF;0603 ARM_+3.3V D_GND Mobile Satellite Services
J9 h8221A Flower Hill Way
L | 2 Gaithersburg, MD 20879
GND MeC 3 {EDGE_RX} ! CARD 2[4 wveca {EDGE_Tx} usa
D GND <1R133 A A0K0402;1% JTAG7 _ {DE B} 3 4 UC_RESET [RSTB} RB3, s aR-OPEN:0402 ARM_JTAG TRSTB
— 7| ? EDGE g ARM_JTAG_TDO ja 10K;0402:1% ND [Titie
BOOT MODE < 0__ARM_JTAG RTCK R-OPEN;0402 AR _
ARM_+3.3v<R8B_n A0Kk0402:19 ARv 1A trste 11| 9, CONNECTOR [ —Ariiiac Tex R 10K0405,1% 2y oin COM-3506 / ARM MICRO
by R67 K;0402;1% ARM JTAG TDI 3|1 12 714 ARM JTAG TMS R 10K;0402,1% =~ A ize | Document Number =
ARM +3.3V 13 14 >ARM_+33V 5122 Y
MECT-108-01-5-D-RAL-SL RBO A~ AOKI0402:1% 1 agwi +33v Y13007
- Date: Thursday, April 17, 2014 Ehee\ 2 of 16
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Layout: place close to micro

19.2 MHz frequency reference to micro

(19.2MHz) VC-TCXO

2.5ppm over -30/+75C, 1ppmlyear aging D_+3.3V
Calibrate at manufacturing

R13  TC33X-2-103E

> CLKREF_INT

2mA D_+3.3V D_+3.3V D_+3.3V
D_+3.3V. _GND RI6 D_GND
100R;0402;1% Select external
u4 frequency reference or c2
1 4 TCXO R6 470nF;0402
VCTR VDD 10K;0402;1% O
Cc16 Layout: 3 pads, 1 component 1 D_GND
c14 470nF;0402 < ne o 82 RO
470nF;0402 D_GND R10 >0 33R;0402:1%
2 C5 470nF;0402 2 4
GND2 oUT % n A—| do—y [ >CLKREF
Need amplification because 0R;0402;1%
amplitude is 800mVpp typ R11 NC7SZ04P5X
VC-TCXO 19.2MHz N
D_GND 12K;0402;1% CLK REF testpoint
Layout note: place U1 close to the RF
frequency synthesizers. The CLKREF signal
is fairly noisy (3.3V clock) and thus the P1
trace length should be minimized TP_SMALL
CLKREF_INT is 0.8Vpp sinewave, thus less -
D GND noisy.

EXTERNAL FREQUENCY REFERENCE

UMCC

D_GND

Label "EXT REF"

AZ

Mobile Satellite Services
18221A Flower Hill Way
Gaithersbhurg, MD 20879
USA
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Layout note: place balun and
MMCX connector close to 40-pin
connector (pin A2/B2)

IF1_OUT

Contingency

IF1

R94
24.3K;0402;1

2

4 3

_+3.1V
A

Baseline 0.9V for interface to COM-1700
% Ros

—\A\N—>GND
10K;0402;1%

Set the output common mode voltage here.

R4

GND<T TC4-1W+

R90

R-OPEN;0402 R89

[Celes] ENI{ep] [63] E-N [V 1 N] | ]

R-OPEN;0402 10

RX_AGCL <

scale down
from 3.3 to
2.5V

R3

3.24K;0402;1%

R93
10K;0402;1%

SPI1 {SSEL}

SPI2 {SCK}

TX_GAIN_CTRL1
<1

scale down
from 3.3 to
2.5V

3.24K;0402;1%

R5
10K;0402;1%

<

ANALOG_OUT | 7

TX_EN

M&C[1-2] O—I

M&C1 {RIGHT RX}

RX_TXNZ gg

M&C2 {RIGHT TX}

SPI3

{MISO} 37

SPI4

{MOsI} 38

CLK_REF |

SPI[1-4] <__>

R2 40

R-OPEN;0402

\Y
GND

B20

reserved DAC output

Vin = 1Vpp differential (0.5Vpp on each signal)
Input common-mode level = 500 mV DC

Multi-purpose analog output

reserved digital
1/0s

SQT-120-01-L-D

IAK/IAZ

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

A | Y13007

USA
Title
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LC FILTER 130 - 150 MHz BANDPASS

RF test point.
DNP
umMmcc
GND<t
IF1 INPUT C19 L3
J5 IF1_BPF
IFLIN > 1 0.39uH;0805
2.7pF;0402
Cc20 c21
L5 120pF;0402 L4 120pF;0402
8.2nH;0603 8.2nH;0603
Gain: -4 dB
equivalent noise IF1_+3.1V
GND bandwidth: 25 MHz GND This power detector, in conjunction with the
amA IF1 POWER DETECTOR tfenualors and the microp
FR5 (brain) form the AGC.
Its goal is to keep the IF1 output power
BLM18KG3315N1 level constant at +2 dBm.
C35
Rigr.0402:1%
< AAA—D_ il
GND GND il ND R36 Scale to 2.5V max
ground return path .
R29 R35 470nF;0402 < USA
|F1_GAIN_CTRL 4.7K:0402:1% 4.7K;0402:1% 2 > R27 20K;0402;1%
sensitive trace !
OUT, N
FR3 3
BLM18KG331SN1 > ADS604 2.2K0402:1%
o —
c7 C31
IF1_POWER_DET
GND. IF1_+3.1V GND GND
< 33pF;0402
18.2mA
10nF;0402
470nH;0603;100mA; SRF390MHZ;3.5R b3 o o -
FR4
GND. BLM18KG331SN1 5 2.2K;0402;1%
100pF;0402  C9
22nH;0402;200mA;SRF 4.4GHz HSMS-282K [~ . T o AD3604
R34
L6 o .
o 20K;0402;1% 10K;0402:1% ADB8604
GND FfonF 0402 1 L8 GND
L-OPEN;0603 100nH;0402 10K;0402;1%
GNDﬂ0—<| |>— GND :0402;
pF;0402 | [C13 C24 —— V
R15 10nF;0402 GND
390R;0402;1% L7
L-OPEN;0402
us
[exk:) C17
10nF;0402 10nF;0402 L | C25
IF1_BPF 1 3 L vee 10nF;0402
I INPUT 3 1L F1 our  DSP module expects a maximum level of
J 11 D — 2Vpp differential (1Vpp single-ended)
R18 R17 T
620R;0402 620R;0402 y Signal (agc stable): 2dBm (3.5 dB below P1dB)
=0.8 Vpp
HSMP-3866 GND BGA2815
GND Layout as per specs, ground
GND vias, etc.
C30 25 R26,
2.2K;0402;1% c29 GAIN = 25.5dB
10nF;0402 2.2K;0402;1% 10nF;0402 P1db = +5.5dBm
AZ
GND GND
IMobile Satellite Services
[18221A Flower Hill Way
L11 Gaithersburg, MD 20879
470nH;0603;100mA;SRF390MHz;3.5R JUSA
GNDQ—«{ |»—< [Title
100pF;0402 ' Ca4 COM-3506 / IF1
GAIN = -2 to -52dB ize Document Number ev
GND > B 1
10nF;0402 ca3 v Y13007
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RF INPUT
No damage: +20 dBm max
Operational: -100 to -12 dBm

RX_+4.75V
50mA

V
GND

Label "RF IN (+20 dBm max)"

Gaithersburg, MD 20879
JUSA

FR19 RF1_+3.1V
Layout: place LDO regulator BLM18KG331SN1
underneath or close 31mA POWER DETECTION
FR33
GND BLM18KG331SN1
C151 Label: RSSI
470nF;0402 C129 C133 470nF;0402
470nF;0402 GND. |»— —<| |.__12_4>GND ™5
C149 TP_SMALL
100pF;0402 ||_ci3s C136
100pF;0402 | 100pF;0402
-
Power measurement.
U19- || (o]~ 0|0 L25 Dynamic range: -65 to +5 dBm
- (equivalent to -76 to -6 dBm at RF
28388588 33nH;0603 connector)
555555566
Keep this stub very short HPF cutoff 32 MHz U1s |« RFE POWER DET
off the main 50 Ohm trace o ! -
RF1 2 11 2 Q9 12
% rrN - L NJA Rrrout 100pF'0402J| % €140 INHE - Q9 vout ¢ >
! S>>
100pF;0402 Y oh<mao ||_ci134 3| o slope: 20mV/dB
3 é‘ é‘ é é‘ é é‘ T00pF;0402 | | 1 MHz to 4 GHz veer 1L output: 0.47V 10 2.0V
g [CXCRURURCRT) GND I(_:og tDt-:;](ector/
ontroller
TQP3M90I 14
Q <[yl CLPF s B TADJ
ANmtS won S
00000 00uo% R72
C126 ADLE513ACPZZ 220 ZZ =W O0R;0402;1%
\ 1nF;0402 0
GND
100KHz video
bandwidth GND
GAIN = 13.5dB GND
P1db = +22dBm
NF =1.0dB
¥3
IMobile Satellite Services
—{ A _out l18221A Flower Hill Way

[Title
COM-3506 / LNA
ize Document Number ev
s | Y13007 rl
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MIXER_+4.75V

FR23 T
MIXER _+4.75V AF4TSV <’_€ ) — 2 5 88 |8 o 88 &
130mA BmskGaisn R | 8 gl 5 | § {'; 3o_| &
o w w w W 'y
2 & 5 & &
MIXER_+4.75V MIXER_+4.75V < - S - 5
R22 Fixed bias setting, +3V/
R-OPEN;0402< Mixer supply current 120 mA c28 Ad Cc178
GND 470nF;0402/ | 470nF; ND GND
__gVSET . ?
C32  100pF;0402| |100pF;0402 C177
© o o L 1|
&
R21 S | Se g GND<1-—<| i ! ND
R-OPEN;0402 g w
S g MIXER_+4.75V/
s 8 A -
RO - C164
OR;0402;1% 470nF;
10402; 10402\ p
GND
optional MIXER_+4.75V
automatic
input |r3 scale down to 2.5V max RF power detection, A C1s
control - o
R19 25dBm to 0 dBm. J! 47°"F'969§ND
DETO - : [ >RF_POWER DET Us ~& Al = MIXER_+4.75V
9|y & 24.3K;0402;1% R101 -
Q 8 ] 50402; o o ow
“lsglé 47K;0402;1% OND<——9 | cnml g g E g A c173
E % VSET 0| eer >> | 4700F:0402
DET( i1 18
% S = —DETO 11 fhero
& —
y IF1
GND C10 100pF;0402 10-6000MHZ \FOP 20
RF_AMP_IN [ Y 4 18 1 reip 2
_AMP_| %M DIRECT
AL 151 Rein CONVERSION Fon (-2 s A ND
& CX2156NL  C12 100pF;0402 MIXER
GND C33 100pF;0402 2300hm differential output impedance
1 T4 6 3
AANAS Lo
Source: ADL5375 table 4 (interfacing with ADF4351) 4 LD OO NS~ MWD
Four different sets of caps/inductors depending on LOIN 2RRREazaa88 22
the frequency range. Baseline is 1250-2800 MHz 0dBm CX2156NL ¢34 100pF;0402 Zzzzzz22222 NC X
! [CRCRCRURCRCRURGRCRURG)
ADL5801ACPZ-R7
GND GND GND b i i I T N
cs2 Cc78 C54
— = — N
C-OPEN;0402 2.2pF;0402 1.5pF;0402 GND
gain: 1dB
L15 ~~\ L12 ~~\ Input P1dB: 13 dBm
LOPD 0R;0402;1% 3.6nH;0402 NF =9.5dB
c86 C75 C60
1 il —
— — —
C-OPEN;0402 C-OPEN;0402 C-OPEN;0402
L16 ~~v~y L13 ~v v
LOND 0R;0402;1% 3.6nH;0402
Layout Note: Cc91 C79 C55
100 Ohm differential f— fr— f—
traces C-OPEN;0402 2.2pF;0402 1.5pF;0402
GND GND GND

LO harmonics rejection

AZ

Mobile Satellite Services
18221A Flower Hill Way
Gaithersbhurg, MD 20879
USA
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Low Pass Filter

contingency in case the tx
DAC does not have any analog

Tayout note:

Add SHIELD PAD for SHIELD FENCE for the modulator +

Vin = 1Vpp differential (0.5Vpp on each input)
Input common-mode level = 500 mV d
L36

235
C-OPEN;0402 C-OPEN;! 0402
L34
Y'Y Y

1I

0R;0603 R12
R-OPEN;0402:

C-OPEN;0402
L38

filter

L37
™P > OR-0605 " lOR 10603
BASEBAND 4 €236
| -CHANNEL lc- OPEN 0402
™IN > 0R;0603

L41
™*QP[ > l OR0505 lOR :0603 ]
BASEBAND | c240 o
Q -CHANNEL _]EOPEN 0402 C-OPEN:O4OT
QN[> y OR:0603 ‘

Layout note:
IBBP&IBBN and QBBP&QBBN lines are 100 Ohm diffrenti

Source: ADL5375 table 4 (interfacing with ADF4351)
Four different sets of caps/inductors depending on
the frequency range. Baseline is 1250-2800 MHz

al pairs.
0dBm

C226
_ '”' OpF,0402 |4
100pF;0402 41 Low

AI c227
100pF;0402

LO harmonics rejection

GND GND GND
0213 j CZIJ
C-OPEN;0402 2.2pF;0402 1.5pF;0402
LOPD OR 0402;1% 3 6nH 0402
Cc21 C22.
C-OPEN;0402 C-OPEN;0402 C-OPEN;0402
A L33 ~ v
LOND 0R;0402;1% 3 6nH 0402
Layout Note: Cc22. c22:
100 Ohm differential
traces C-OPEN;0402 2.2pF;0402 1.5pF;0402

follow-on amp.
MOD_+4.75V
194mA TX_LEVEL_CTRL
FEE o FR31
[=] < =] (=]
b3 g O 3 BLM18KG331SN1
1N o >~ =
o8 53T E
s So | 8
b <
oo GND4—«|
10nF;0402 Laa
470nH;0603;100mA; SRF390MHz;3.5R
GND
100pF;0402  C260 L43
22nH;0402;200mA;SRF 4.4GHz
GND
A
B 3 CEL <
u28
§y  Zsgzseszaag i
2 0402
gg S55555555=2q 390R;0402;1%
000000000253
000000000 8
21 c261
22| B8P 100pF;0402
B8N 16 1 3 TX_MOD_oUT
RFOUT 100pF;0402 —Ob
10 +0.7dBm
9| @BBP R125 R132
QBBN 620R;0402 620R;0402
1
Quadrature psop HSMP-3866
GND
Modulator o
6 c252 126 R13}
mg% 7 2.2K;0402;1% c258
RS | :0402; 10nF;0402
Nea ig 10nF;0402 2.2K;0402;1%
LoIP NC4 X oD GMD
ADL5375-05ACPZ
L42
22nH;0402;200mA;SRF 4.4GHz
GND |.—<
RFOUT_ENB [ >—— 100pF;0402 ' C244
Enable is active low GND
10nF;0402 cs0  V
ATTN_+1.2V
GAIN = -3 to -28dB
RK+ AZ

IMobile Satellite Services
[18221A Flower Hill Way
[Gaithersburg, MD 20879
JUSA
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4 3 2 1
+5V DC Supply Filter Reverse Voltage Transient Voltage Over Voltage Protection (5.85V, 1.5A) Power Good Indicators
H H Layout Note:
OPERATIONAL RANGE: 4.9 - 5.5V Protection Suppression FRA, QL, Q2 & Q4 must be placed and routed for a hi gh current throughput PGOODI[1-6] < f=Must be pulled up by ARM processor
2 o4
FR20 ZXTP19020DFFT
BaTT+ [ ' | 2 3 >Vinl
BLM18KG331SN1 o < 3‘\[4
Q22 499R;0402:1%>  R97 -
2 10K;0402;1%
D BATT- 8 o 1 03 D
2 ZXTP19020DFFT
PO2EK3BIV2-E T g £ D8 D7
] D_GND SMBJ5.0A-E3 MM5Z5V1
low-profile 3.81mm
terminal block
FDCG5EAR, < R99
-30V, -3.4A, 75mOhm 1K;0402;1%
D_GND
D_GND )
D_GND Vinl  D_GND
vinl return path B
In:
b eNDt— RN GND
FR28 OR;0402;1% = = 67.4mA
- 10402; ) u3o Imax = 300mA Vout = 3.11V Am
RM_+3.3V F1_+3.1V
uzz Imax = 300mA Vout = 3.31V AR Mo oW PR
21N Lo ouTL | 2mA 3.3V BLM18KG331SN1 Adj 300mA 28 log amp, RFL amps
X 1 t — D3 49K;0402;1%
Elez Elee , Adj 300mA OUT2 R104 ~cC168 SHDN# _fcaas [cos7
165K;0402;1% [c249_[c2
= 5 SHDN# 8 lc180 lc179 FAULT# 2 SET T T=
g s 8l rauLs 2 s = I "= R 2 g g
2 E z ET6 2 E [P3982IMI;JADJ NOP! 00K;0402:1% |3 E ¢
2 R105 byl < E 2
& 8 . 100K:0402:1% | & é E 470F;0402, S I
17. & 2
D.GND D_GND 470F;0402 ® |8
. GND GND
D_GND
re:tlum path FR24 u25 . Imax = 300mA Vout = 4.75V 187mA 1
peND<t— RN GnD N oo OUTL A 475V
FR21 O0R;0402:1% U20 Jmax = 300mA Vout = 3.11V 394mA BLMLBKG331SN1 Adj 300mA OUT2 15 RF2, rx mixer, aux dacs op-amps
i :
N (pop  OUTL|7——¢ D>IF1_+3.1v = 5 SHDN# 80Ki0402:1% c197 [co0s
BLM18KG331SN1_[C156 Adj 300mAOUT2 RO2 RF2 & IF1 amplifiers 2 S 8 - =
49K;0402:1% 2 by FAULT# 2 SET T= T3
[ 3 SHDN# T s eise 2 g o cc 16 g |z
c154_[1 ] . I
g S H = T 8 [P3982IMIJADJ NOP! 00K04021% | E
2 pu ! S 2
2 g cc ROL s |s GND  GND 470nF;0402 SR IS
& S [P30B2IMIGIADI NOPB  C15: 00K;0402:1% |5 | s
3 B
GND GND 470nF;0402, & |8 A_+4.75 GND GND
PGOOD2 _{IFL +3.1 GND GND
FR16
U16 . Imax = 300mA Vout = 4.75V 194mA
IN \po  OUTL {£>MOD_+4.75V
FR32 U32 Jmax = 300mA Vout = 4.75V  50mA BLM18KG331SN1 Adj 300maA OUT2 modulator
IN |pp  OUTL D>RX_+4.75V SHDN# BORAOZIN | 126 koaso
BLM13KG331SN1_[C262 Adj 300mAOUT2 R134 LNA - ==
80K.0402:1% FAULT# 2  SET N
» S SHDN# lc268 (c269 o_cc g |g
S L . o
‘i g ity © ser T T [P3982IMI;JADJ NOP! 00K04021% | E
[=3
2 g cc R135 s |s 470nF;0402, s |8
& S [P30B2IMIGIADI NOPB 26 00K;0402:1% |5 |2
g |5
GND GND 470nF;0402, s |8 GND GND A2
Mobile Satellite Services A
PGOOD3 {RX +4.75 GND GND h8221A Flower Hill Way
Gaithersburg, MD 20879
usA
[Title
ize Document Number ev
B
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Vinl

U4

€090'anz w1 2
I
zov0iauoLy | 12
I

o
(2]
z
o

1
IN Lpo OUTL 7 1
0 Adj 300mA OUT2
7

Imax = 300mA Vout = 3.31V

Power Good Indicators
PGOODI7-9] < f==Must be pulled up by ARM processor

136mA

SHDN# &

5
FAULT# 2 SET [§
& cc

R65
5K;0402;1%
109

2070:4u0Ly

Imax = 300mA Vout = 3.31V

>RX_SYNTH_+3.3V

136mA

1
IN Lpo OUTL 7 7
Adj 300mA OUT2

SHDN#

FAULT# 2  SET
o cc

R48
00K;0402;1%

R46
65K;0402;1%

52 50

2070:4u0Ly

>TX_SYNTH_+3.3V

Fiducials
FR29
u29 = = TBDMA
. Imax = 300mA Vout = 1.25V a o 10 e s W
IN | po OUTL [ 1 ? ISATTN_+1.2V
BLM18KG331SN1 Adj 300mA OUT2 PIN diode attenuators
s 5 SHDN# 232_[cosa
5 3 FAULTH 2 SET |2 = T=
g2 5 M =
® S c2s 2 |2
2 & Mobile Satellite Services
470nF;0402 S i 118221A Flower Hill Way
PCB Mountlng Holes [Gaithersburg, MD 20879
H1 H2 H5 H6 SA
GND
[Title
COM-3506 / POWER2
ize Document Number ev
® [ Y13007 !
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LNA_GAIN_CTRL

FR18
BLM18KG331SN1

C146

GNDQ—«I

10nF;0402 RF143.1v

L26
470nH;0603;100mA; SRF390MHZ;3.5R  18.2mA

FR17
GND BLM18KG331SN1
100pF;0402

L27
22nH;0402;200mA;SRF 4.4GHz

GNDX}OnF:MOZ
GND ﬂOpF:OISOZ

GND:

100pF;0402

Wideband noise rejection HPF

RF_GAIN_CTRL

FR14
BLM18KG331SN1

c117

10nF;0402 RFL 3.1V

L21
470nH;0603;100mA;SRF390MHz;3.5R 18.2mA
FR13
BLM18KG331SN1
c125 123
22nH;0402;200mA;SRF 4.4GHz

! cu |
GND '0nF;0402

- Example: HFCN-2100 GNDﬁg—ipF;moz |’—‘c1m {
390R;0402;1% R75
U17 __DNP 390R;0402;1%
u18 HPF Filter
RFIN G143 c142
- 100pF;0402 100pF;0402 L | C139 C116
1 3 L 100pF;0402 C137 100pF;0402 100pF;0402
I 8 1 3 L
[ RF_IN 55 RF_OUT 5
RE6 R87 jo ©o I
620R;0402 620R;0402 < R79 R70 I
620R;0402 620R;0402
HSMP-3866 GND BGA2815
GND Layout as per specs, ground HSMP-3866 GND BGA2815
GND vias, etc. GND Layout as per specs, ground
C131 82 R81, GND GND vias, etc
2.2K;0402;1% C132 GAIN = 25dB C127 77 R73,
10nF;0402 2.2K;0402;1% 10nF;0402 P1db = +2dBm 2.2K;0402;1% c118 GAIN = 25dB
NF = 3.7dB, T=390K 10nF;0402 2.2K;0402;1% 10nF;0402 P1db = +2dBm
GND GND GAIN = -1.5dB NF =3.7dB
GND GND
Change filter depending on
L24 customers' requirements
22nH;0402;200mA;SRF 4.4GHz
22nH;0402;200mA;SRF 4.4GHz
GND
100pF;0402 ' C121 GND.
GND 100pF;0402  C124
3 GND
10nF;0402 ciz2 V ]
ATTN_+1.2V 10nF;0402 ci2z V.
ATTN_+1.2V
GAIN = -3 to -28dB GAIN = -3 to -28dB
1 shield. Standard size:
AZ
IMobile Satellite Services
[18221A Flower Hill Way
Gaithersburg, MD 20879
JUSA
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RF_GAIN_CTRL
sensitive trace

FR11

BLM18KG331SN1
C95
GND<—«|
IF1_+3.1V
10nF;0402 L20 18.2mA
470nH;0603;100mA; SRF390MHz;3.5R
FR9
GND. BLM18KG331SN1
100pF;0402  C99
22nH;0402;200mA;SRF 4.4GHz
R C65
GN F,0402
G 63?0402 Ce4
RS55
390R;0402;1%
u10
C107 cso
100pF;0402 100pF;0402
DF; . s R L co
RF2_IN I INPUT 3
I GND3 OuT
R61 RA9 = GND1
620R;0402 620R;0402 y GNDZ
HSMP-3866 GND BGA2815
GND Layout as per specs, ground
GND vias, etc.
C96 58 R52,
2.2K;0402;1% C90 GAIN = 25dB
10nF;0402 2.2K;0402;1% 10nF;0402 P1db = +2dBm
NF =3.7dB
GND GND
22nH;0402;200mA;SRF 4.4GHz
GND
100pF;0402 €98
GND
10nF;0402 co7
ATTN_+1.2V

GAIN = -3 to -28dB

c56
100pF;0402

A_+4.75V

46mA

FR6
BLM18KG331SN1

Change filter depending on
customers' requirements

CNRoiF o0z
Wideband noise rejection LPF GNR, 470nH;0603;100mA; SRF390MHz;3.5R
Example: LFCN-2250 ;0402
U9 __ DNP L9
LPF Filter 22nH;0402;200mA;SRF 4.4GHz
c38
100pF;0402 ca7
1 83 3 1L 100pF;0402
RF_IN 22 RF_OUT 1 i 2 ouT
60 % " 1 >RF2_
R
o y R-OPEN;0402
GND ABA-53563
Layout as per specs, ground
vias, etc.
GND GND<
GAIN = 21.0dB
GAIN =-1.5 dB

P1dB= +11.5dBm  RF test point.
DNP

AZ

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

RF_POWER_DET!

LNA_ouT I

————WPRFIN

RF_GAIN_CTRL

LNA_GAIN_CTRL

RF GAIN CONTROL DAC

AUX_DACL_S[1-3]

AUX_DAC1 S1 _{SDIN;

AUX_DAC1 _S3 {SYNCH#]

'{>RF_POWER_DET1

D_+3.3V

0.1mA

FR26
BLM18KG331SN1

RF_GAIN _CTRL

SYNTH_CTRL[0-4]

RF2

RF2_IN

rRF2_ouT Mt

RF_GAIN_CTRL

RF2

NA_GAIN_CTRL

CLK_REF [ >

MIXER

————— P RF_AMP_IN

RX_SYNTH_+3.3V <

A_+4.75V
35mA
FR27
BLM18KG331SN1

R119
4
10K;0402;1%

3
SCLK VouT
SYNC .

12 Bit DIA 258
AD5621BKSZ 100pF;0402
R24  OR;0402;1% GND

D_GND <t+——AAA—>GND

ground return path

0

@ SYNTH_CTRL[0-4]

SYNTH_+3.3V

SYNTHESIZERL

RE_GAIN_CTRL

V-
ADA4891-1
for larger output
current, better slew
rate over 5V voltage
GND range.

IF1

RF_POWER_DET [}

—— >RF_POWER_DET2

SYNTHESIZER

IF1_IN

IF1_ouT

IF1_GAIN_CTRL @———CANCTRL

IF1_POWER_DET It

D_+3.3V

0.1mA

IF GAIN CONTROL DAC

AUX_DAC2_S[1-3]

AUX _DAC2 S1 {SDIN

AUX _DAC2 _S3 {SYNC#]

c4
e >Gl
F4.7uF:OGOEI ND

[ >IF1ouT

——>IF1_POWER_DET

A_+4.75V
3.5mA
FR1
BLM18KG331SN1
FR2
BLM18KG331SN1

C6
I’* 470nF;0402 R7 w
s Y 0w GND. 4 v+
a a 10K;0402;1% IF_GAIN CTRL
) z
>{sbiN > [} 6 3 V-
> SCLK VOouT +
SYNC . 1 »
12 Bit D/A cs | ADA4891-1
100pF;0402 for larger output
AD5621BKSZ ' current, better slew
GND v rate over 5V voltage
R98  OR;0402;1% GND fange.
D_GND <}— AAN—>GND
ground return path
AZ
IMobile Satellite Services
[18221A Flower Hill Way
Gaithersburg, MD 20879
JUSA
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SYNTH_+3.3V >

FR10

Layout note:
Label Testpoints

TP_SMALL

GND

TP3
SYNTH PLL_LOCK {MUXOUT} 1 PLL LOCK '[es[poin'[

[2)
z
o
[2)
[2)
z
o
[2)
z
o

IMobile Satellite Services
[18221A Flower Hill Way

Gaithersburg, MD 20879
JUSA

136mA
SYNTHA +3.3V.
BLM18KG331SN1
g 8 g S B g g
15} S % 9 S 5] 9 =2 = J ) S @ (=3
3 S 3 3 3 ST4& LS Lo—1&
it Iy o ; o return path 2 & 5 & 5
58 < 33 < < 3 3 el g El g
S g 8% | g g D_GND<t— AN GND =3 ~
0R;0402;1% l
GND
D_GND
FR7
BLM18KG331SN1
SYNTH +3.3V.
GZD
) S N
.18g¢ |¢§
e LS S S
[Sh ST E N 5
S sS4 S ] o
< 5] o~ o ooy |t & -
-OPEN;0402 (¢ &
o w oM ! o o
GND [e}e} g % g g o % % 000 <D( % % 7] 3 Source: ADL5375 table 4 (interfacing with ADF4351)
QO > >> 000 VO < < Four different inductors values depending on the
>> < [aYa) a<>>> [aal £ E i
171 %) o 171w » S S frequency range. Baseline is 1250-2800 MHz
SYNTH_CTRL[0-4] == 228 & &
" Qoo & &
Y|
L0R;0402 cLK < 2 g
M DATA} R33, 402; <) Q OoP
Y LE}  R32 10R;0402; DATA I Iz
Y LD} _ RIOR] -0402; LE 5 pimA 5 |21mA Layout note
H {MUXOUT] R28, 10402, Lb ~ ~ R117  RF_OUTILO traces are
MUXOUT | Lc210 100R;0402;1860 Ohm diff. impedance
1 I10nF;0402 Ll
-JI ON
Very sensitive trace, affects overall phase noise
CLK_REF > REF_IN 116198 oo
R110 Ll
_ 680pF;0402
820R;0402;1%
g
3
-0402- . o S
GND<RIO A A ATKO2021% 22 | oo Frequency Synthesizer 8T L T oamouz
S 5 g
YNTH CTRL4 6 Al
S C {RFOUT enableR PDBRF
GND
R111
113R;0402;1%
ADF4351BCPZ
R113
Layout note: 340R;0402;1%
Add SHIELD PAD for SHIELD FENCE
o g GND
S 3
o
g &g 3 &g g
< o A= h=
s 5 g 5 9
E] 8 9 8 9
AZ

[Title
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FR8

136mA
SYNTH 433V [ > SYNTHA +3.3V
BLM18KG331SN1
s s T 35 T8 95 s L ENERENE
glgds |S8S §°§§ g i Tub==i Tid==
sty g St Jrig= ety g ety return path S & 5 & 5
= &3 < &% = &] = " 3 E] g E] g
5 S g 80 | 8 20 | g D eND<— RUEA _ ~GND
0R;0402;1% l
GND
D_GND
FR25
BLM18KG331SN1
SYNTH +3.3V
GZD D_GND
2] ~ o o
10 g ® g g
) S ol O
o ] 5 & ' &
= S0 S T T
< [ R44 [} o
< o~ o @l [t S )
[ | I e A i S R4S B BV 117
R-OPEN;0402 R-OPEN;0402 [ v
o w N 3 g o o
C102 GND [e}e} g % g g o % % 000 <D( % % % 7] 3 Source: ADL5375 table 4 (interfacing with ADF4351)
9L z 23 o9 989¢ g2 < < Four different inductors values depending on the
D_GND >‘ >‘ %] o o‘o‘ o‘ w %) g g frequency range. Baseline is 1250-2800 MHz
SYNTH_CTRL[0-4] C-OPEN:0402 222 8 g
H c - G000 N I
Yi CLK} 40211% 1 Iz 14 S S
YNTH DATA} R54" " A10R:0402:1% 2 g';\‘]ﬂ . RF_OUTB+ 3 3
YNTH LE} _ R57 ,0402;1% 3 15 I E
YNTH LD} R47 10R0402:1%25 tg RF_OUTB- 5 pkimA 5 |21ma Layout note:
SYNTH_PLL_LOC MUXOUT] R5: 402;1%30 ~ ~ RS0 RF_OUTILO traces are
Mt RS AN MUXOUT 13 ||c84 100R;0402;18§0 Ohm diff. impedance
RF_OUTA- | [1onF 0402 matched
12 C89
RF_OUTA+ % 10nF;0402 >N
Very sensitive trace, affects overall phase noise
CLK_REF > ] |ese_ 29 { oer N
1 [10nF;0402 = vTuNE 2 - 1188~ enp
7 680pF;0402
coz cPouT : P
C-OPEN;0402 Fast Lock Mode 820R;0402;1%
o
swls g
D_GND R43 5.1K;0402;1% 22 i 24 S P C105
. =]
GND<—RE3 A A S2K04021% 22 | oo Frequency Synthesizer VREF ST 5 2nF0402
YNTH CTRL4 _{ 6 23 -
S C RFOUT enable; PDBRF VCOM
19
TEMP GND
R63
113R;0402;1%
ADF4351BCPZ
R62
Layout note: 340R;0402;1%
Add SHIELD PAD for SHIELD FENCE
o ! S GND
S 3
& o F
o o
=] ol o 2 < 2 g
3 o 3 5 o3 ¥
[y [’y [’y
< s s
S g Sy S g
v3
GND GND GND  GND GND  GND

Layout note:
Label Testpoints

TP4
SYNTH PLL LOCK {MUXOUT} 1 PLL LOCK testpoint
TP_SMALL

IMobile Satellite Services
[18221A Flower Hill Way
[Gaithersburg, MD 20879
JUSA
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A_+4.75V

3.5mA

FR30
BLM18KG331SN1

5.1K;0402;1% MODULATOR

GND RFOUT ENB Enable is active low RFOUT_ENB

10K;0402;1%

TX_LEVEL_CTRL

N 5%F;0402
G %E’D‘F;(MOZ C266

MOD_+4.75V

FR15
BLM18KG331SN1

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

22nH;0402;200mA;SRF 4.4GHz

Harmonics rejection
Example: LFCN-2250

U34 _DNP
LPF Filter

TX_GAIN_CTRL 3 C264
ADA4891-1 L
c248 for larger output Tx_mop_ouTI I
y current, better slew 100pF;0402
100pF:0402 rate over 5V voltage TX_I_P P g
GND GND fange. TX_I_N y
TX_ QP TX_Q_P -
T™X QN ™ON GND ABA-54563
zZo
99 GAIN = 23d8
P1dB= +16.1dBm
MODULATOR
Layout note:
follow exact layout from
SYNTHESIZER Avagotech (see ABA-54563
application note)
CLK_REF [_> CLK_REF
SYNTH_CTRL[0-4] @ SYNTH_CTRL[0-4]
TX_SYNTH_+3.3V SYNTH_+3.3V
SYNTHESIZER
A_+4.75V
IR66
Temperatu re sensor
00K;0402;1%
Vmax = 2.5V DTEMP
RT1
NCP15XH103F03RC
o C115
t 470nF;0402

Temperature sensor.
Place thermistor near
a solid ground plane
with several vias.

RF_IN RF_OUT

GND2
GND4

GND

Label "RF OUT"
GND
GAIN =-1.5dB

Change filter depending on
customers' requirements

AZ

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