FEM TRANSCEIVERL CONNECTOR
RX_IP RX1_IP
FEM1_2.4GHz RXRF FEM_2.4GHz RXRF  RX_IN RXL_IN
FEM1_5GHz_RXRF FEM 5GHz RXRF  RX_OP RX1_QP
RX_ON RXL RSSI RX1 QN
FEM1_2.4GHz TXRF FEM_2.4GHz TXRF RX_RSSI RX1 AGCT RX1_RSSI
FEM1_5GHz_TXRF FEM_5GHz_TXRF D
TX1 POWER DET
TX1_POWER_DET YCVR DIN TX_IP TX1_IP
SCVR SCLK XCVR_DIN TX_IN TX1_IN
XCVR_SCLK TX_QP TX1_QP
XCVR_B[1-7] TX_QN T PoweEr e @ TXL QN
OSENAT XCVR_CSB T GAIN CTRL TX1_POWER_DET
TENAL RXENA TX1_GAIN_CTRL
XCVR_SHDNB TXENA
XCVR_RXHP XCVR_SHDNB RX_TXN1
FEM2_2.4GHz_RXRF XCVRL LD XCVR_RXHP TXL EN RX_TXNL
FEM2_2.4GHz_RXRF N EEVSS51, RXRE XCVR_LD FREQ STROBET (@ TXLEN
FEM2_5GHz_RXRF REE LK FREQ_STROBE1
FEM2 2.4GHz TXRF -
FEM2_2.4GHz TXRF SFEM> SGSZ ZTXRF REF_CLK
FEM2_5GHz_TXRF REF_CLK REF_CLK
TX2 POWER DET UC_XTAL IN
TX2_POWER_DET CLK_OUT_uC RX TXN2
e out transceiver TX2 EN E'l?))éfTél\le
FEM CTRL[0-11 FREQ STROBEZ -
FEM_CTRL[O-M]._[—]— REF_CLK Q FREQ_STROBE2
TRANSCEIVER2
RX_IP RX2_IP
FEM2 2.4GHz RXRF | _
PRV Sor: BXRE FEM_2.4GHz_RXRF  RX_IN RX2_IN
FEM _5GHz RXRF  RX_QP RX2_QP
RX_ON RX2_ON
FEM2_2.4GHz TXRF _ RX2_RSSI .
FENT e TXRE FEM_2.4GHz TXRF RX_RSSI 50 AGCT RX2_RSSI
FEM_5GHz_TXRF »
FEM TX_IP TX2_IP
XCVR_DIN _ _
SCVR SCLK XCVR_DIN TXIN TX2_IN
MICRO XCVR_SCLK TX_QP TX2_QP
XCVR_B[1-7] TX_QN TX2_QN
XCVR_DIN RXL RSS! _ _ TX2 POWER DET _
VR SCLK XCVR_DIN RX1_RSSI R AGCT Y EN XCVR_CSB G GAIN CTRL TX2_POWER_DET
XCVR_SCLK RX1_AGC XL POWER DET TYXENAZ RXENA TX2_GAIN_CTRL
XCVR_B[1-7] TX1_POWER_DET O GAIN CTRL VR SHDNE TXENA
VRS Con XCVRI_CSB TX1_GAIN_CTRL VR BXHP XCVR_SHDNB
XCVR_SHDNB XCVR2_CSB RX2 RSS! XCVRZ_LD XCVR_RXHP
SCVR BXHP XCVR_SHDNB RX2_RSSI G AGeT XCVR_LD
OSENAL XCVR_RXHP RX2_AGC =G POV ER DET —) \18C[1-2] e
RXENA2 RXENAL TX2 POWER_DET TX2_GAIN_CTRL o 1
TENAT RXENA2 TX2_GAIN_CTRL REF CLK o
TENAS TXENAL RX TXNL REF_CLK x'x
XCVRL LD ;é'\%/;zw R?FXIXS& TXL EN 0O
XCVRZ LD XCVR1_LD FREQ_STROBE1 FREQ STROBEL hb
transceiver connector
RX_TXN2 %)((22(&'2 SOWER
TX2_EN
FREQ STROBEZ FREQ STROBEZ AZIMS
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17 A33 ATUEOB  TXLN ] 1y iy
8 TXBBIN oND K86 0402:1% -
TXRFHP
2] TXRFHN RxeBoP |4 oa6 |laneoms  nx o
X_QP
M rxaBoN |2 c87. ”a.mr 0603 RX ON X ON
TXRFLP X_IP
IN
12 46 €90 | | 4.7uF;0603 RX_IP. -
TXRFLN RXBBIP 1t
2.4GHz/5GHz B |45 co1 | |4.7uF;0603 RX_IN
6 | oren Dual-Band WLAN 1
3 - Transceiver Tone |2 -
1 CcPOUT 33 620R;R603;1% s
a1 ;ig‘\“’: Cc45 R39 150pF;0603
o 560pF:0603 < 300R;0603;1%
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oND <RI AAPKDIZ1%621 | o BYPASS BGND GND GND
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Digital interface
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O’:RASTI\C{%LSRLAII@IXOO - 5.75V

J2 Reverse Voltage Protection ~ Over Voltage Protection (5.85V) Q3
o FR2 g , PMMmeTA U26 . Ityp = 31mA Vout = 3.31V
N
BATT+ o > N po  OUTLiZ—¢ ; >LNA_+3.3V
BLM18KG121TN1 R71 Adj 300mOUT2 R114
Q@ 2.7K;0402,1% R70 156 PWR ENL {LNA +3.3V} 7 165K;0603;1% c161
10K;0402:1% SHDN# 4.7uF;0603
BATT- 1 00nF;0402 PFAULTL {LNA +3.3 8 a S/REF = 1.25V
FAULT# 2 SET oND
757475 GND g ©__cc R112
8 LP3982IMADI/NOPY 100K;0603;1%
3 GND C160
L R86 c17: 100nF;0402
FDN306E, B 1K;0402;1% 100nF;0402
GND GND GND
GND
GND
GND GND U24 Ityp = 190mA Vout = 3.31V
> N Lo OUTL - SFEM_+3.3V
Adj 300mPUT2 R108
Lms PWR EN2 {FEM +3.3v} 7 165K;0603;1% c159
SHDN# 4.7UF;0603
: PFAULT2 . 8
00nF;0402 U {FEM +3.3V} FAULTE ©  sET A
©_cc R109
u19 Ityp = 90mA Vout = 3.31V LP3982IMADI/NOP! 100K;0603;1%
2 1 . GND C158
IN | po OuTL [7—% >ARM_+3.3V 100nF;0402
Adj 300mQUT2 R2 100nF;0402
7 165K;0603;1% c117 GND GND GND
| cus SHDN# 4.7uF;0603 GND
; {ARM_+3.3} =1
100nF;0402 PFAULTO (ARM +33V} 8 | . 9 ser Z VREF = 1.25V
o cc R3 D_GND ra
b Vo LP3982IMM-ADJINORE, o 100K;0603;1% ci16 uis 1 Ityp = 30mA Vout = 3.31V
- 100nF;0402 100nF;0402 b 7 N Lpo ouT1 3 I>CLK_+3.3V
BLM18KGIZLTNL Adj 300mOUT2 R61
78 PWR _EN3 {CLK +3.3V} 165K;0603;1% cs3
D_GND D_GND  D_GND D_GND R126 SHDN# 4.7uF;0603
oND A\5—D_GND 00nF;0402 PFAULTS {CLK +3.3V} 3l - 9 ser
Layout Note © cc R60 D_GND
Place 0 Chm Resi stor D_GND LP3982IMIJADJ/NOPI 100K;0603;1%
under neath U15 C86 Cc82
100nF;0402 100nF;0402
D_GND
D_GNDD_GND D_GND
Gound Bridge Resistors U25 Ityp = 210mA Vout = 3.31V
R101 IN | po ouT1 £>XCVRA_+3.3V
Adj 300mOUT2 R111 170
0663) { .3V} ,0603;
OR0863)(% PWR ENA (XCVR +33V} 7 | (o 165K;0603;1% < ci
100nF;0402 PFAULT4 ) 8 5 = FR3
R118 U XCVR +3.3 FAULTE ©  sET g i
OR00U3% o cc R110 3 8 —{ )—rbxcvrz;a,av
GND R127 LP3982IMADI/NOP! 100K;0603;1% | 5 @ BLM18KGI21TN1 c174
R73 GND b GND < C168 4.7uF;0603
OR06Y3)1% - 100nF;0402 % GND 100nF;0402
0R0603;1% Pover Supply Enables Layout Note a
Place 0 Chm Resi stor @© D_GND
R113 PWR_EN[L-4] under neath U25 oo ol oND -
PWR LNA_+3.3V} GND
OR00U3% PWR FEM_+3.3V}
PWR CLK +3.3V}
R72 PWR XCVR_+3.3V}
0R,6663:1% Power Fault Indicators Power Requirements (*TBC)
o5 PFAULTI[0-4] PCB Mounting Holes COMP v mA
PFAULTO {ARM +3.3V}
OR0863)(% PFAULTL {LNA +3.3V} V7V
PFAULT2 {FEM_+3.3V}
PFAUL’ CLK_+3.3V} ™ Mobile Satellite Services
R100 PFAUL CVR +3.3V] MICRO +3.3 50 8221A Flower Hill Way
GND <t D_GND = < o o Sgl/!\hersburg, MD 20879
I I I I
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oo Z2ZZZZZZ 7 3
S gg ©LPOLOLLE 555656606 RF_IN_24 RE_OUT 24 |2 SFEM1_2.4GHz_RXRF
00
FEM1_2.4GHz_TXRF [ >————————— 5 | 704 - Dual-Band
5 A0 LNA
FEM1_5GHz TXRF [ >— O {5, 9 L
27 RF_IN_52 RF_OUT_52 [ ___>FEM1 5GHz_RXRF
AL 100nF;0402
FEM2_2.4GHz_TXRF [ >—— 101 GNDSHL? .I L FEM CTRLS {LNALON 24} 6 | \)\ o o4
FEM2_5GHz_TXRF D—g Tia 1 onp&He || FEM CTRLO {LNAL ON 52}10 LNA_ON_52
R0g 100nF;0402
roa |2 ALM-2812
FEM_CTRLO {PUOa] 46 PUOa WLAN 802 . 11n
FEM CTRL1 {PUOY 45 _ LNA_+3.3V
PUOY Front-End Module A +3.3v
cs9
14
FEM CTRL2 {PUla} 17 Rlg GND 8
PUla 12 1pF;0402 s
FEM CTRL3 {PUlg} 16 Ria o=
PU1g R0 SIHTT S oo
10R;0402;1% S A
GND
Tx0a
’ PD0ag |4 >TX1_POWER_DET us Slo| ool
Rx0ag
T00pF;0603 19
- PDlag [-2————[>TX2 POWER_DET g8 gagEs
8¢ 323sss
FEM_CTRL6 {TX1a 2
C118] [ 100pF;0603] 7 3
CNRSTCTAIl7 {RXtagr , 23 Rxtag RF_IN_24 RF_OUT_24 | >FEM2_2.4GHz_RXRF
C120] [ 100pF;0603
GND<t€120)
Dual-Band
LNA
SKY65225-11 S RE IN 52 RF_OUT 52 |--——{>FEM2_5GHz_RXRF
FEM_CTRLL 6
GND CTRLIO[LNAZ ON 24} 6 | |\ o oy
FEM_CTRL11{LNA2 ON 52} 10
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Baseband mixed analog/digital I/Os - Left Side 98-Pin Connector

J5
TOP BOTTOM
1 50
5 AL Bl [&1
TXL_| 3 A2 B2 [ =5 | RX1_IP
X1 71 A3 B3 [ =3 | RX1_IN
= A4 B4 =7
TX1_QP g 5 A5 B5 [ =& | RX1_QP
TX1_QN 7| A6 B6 &g | RX1_QN
g A7 B7 [57
TX2_IE 5 A8 B8 [&g | Rx2_IP
TX2_| 10| A9 o B9 [ | RX2_IN
11 A10 B10 [
TX2_QP g 5 ALl @) B11 g1 | RX2_QP
TX2_QN 13 Al2 — B12 [55 | RX2_QN
14| A13 @) B13 [543
7 Al4 L Bl4 [ X
W A15 =z B15 ﬁ
17 A6 > B16 [ 55
W A17 B17 W
*—fg AL8 O  Bsfgg—=
50| AL9 O B19 59
W A20 - B20 W
W A21 = B21 W
55 A22 B22 [
<>z A23 2 B23 73—
A5 A24 @) B24 [
56 A25 S B25 [z
TX1_POWER_DET | 57 A26 B26 (73 | RX1_RSSI
TX1_GAIN_CTRL <___| 55 A27 wl B27 [77 | > RXx1_AGC1
TX2_POWER_DET | 55 A28 — B28 g [RXx2_RSSI
TX2_GAIN_CTRL <__| 30| A29 O B2 [ > RX2_AGC1
W A30 a) B30 W
W A31 < B31 W
W A32 B32 W
X3 A33 ln_: B33 g3~
35 A34 B34 (57
TX1_EN 36| A35 )] B35 [gg—<
RX_TXN1 E } 37 A36 = B36 [gg <
CLK_REF1 | 35| A37 = B37 [57 [ >FREQ_STROBE1
TX2_EN | 39| A38 (a B38 [gg <
RX_TXN2 I 70| A39 b B39 [gg <
CLK_REF2 | 7| A40 > B40 [ >FREQ_STROBE2
W A4l B41 w
W A42 B42 W
Az A43 B43 g3 <
W Ad4 B44 W
W A45 B45 W
% A46 B46 W
75| A47 B47 [57
<o A48 B48 Foa—< .
MEC[L 2K S M&C1 _ {LEFT RX} 49 179 B0 |98 {LEFT TX} _ M&C2
AZIMS
} Vv
VvV 10018783-10102TLF GND Mobile Satellite Services
GND [18221A Flower Hill Way
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Miscellaneous Digital /0

MEC_[1-4] < e
8C1 GHT_RX}
GHT_TX}
GHT_RX}
GHT_TX}

ps) el sl Bl

PFAULT[O-4] [ e
{ARM_+3.
{LNA +3.
{FEM_+3.
{CLK +3.
{XCVR_+

REEEE

PWR_EN[1-4] < jem
{LNA +3.3V}
{FEM_+3.3V}
{CLK_+3.3}
{XCVR +3.3V}

PWR_El

Power Fault Indicators

PWR _EN1 {LNA +3.3v}
PWR EN2 {FEM +3.3V}
PWR_EN3 {CLK *3.3V}
PWR_EN4 {XCVR +3.3V}

User Controls

RX_TXN1
RX_TXN2
TX1_EN
TX2_EN

FREQ_STROBEL

FREQ_STROBE2

Transceiver Control
XCVR_DIN —
XCVR_SCLK
XCVR1_CsB
XCVR2_CSB —
XCVR_B[1-7] —
XCVR_RXHP —
XCVR_SHDNB
RXENA1
RXENA2
TXENAL
TXENA2

Front-End Module Control
<

FEM_CTRL[0-11]

Transceiver Monitoring

XCVR1_LD B:
XCVR2_LD
Analog Inputs

RX1_RSSI
RX2_RSSI
RX1_AGC
RX2_AGC
TX1_GAIN_CTRL
TX2_GAIN_CTRL
TX1_POWER_DET
TX2_POWER_DET

TODO MUX

| 10nF;0402 JP1 - Operating Mode Select Jumper ) -
. ARM_+3.3V - Microcontroller programming
| 10nF;0402 & 2PL - USB Flash Drive Device mode for FPGA Flash Programming (set JP1)
470NF;0402 cn D_GND UC_MODE RM_+3.3v - Standard Comblock Monitoring and Control (using Comblock driver)
70nF;0402 ~D GND - May be connected simutaneously with Primary USB Port
470nF;0402 73
7UF;0603 TSW-I03-07-F-S
470nF;0402 Layout Note
JP1* Jumper Position ARM_+3.3V Pl afEB‘l 7uF cap close
. 2= to connect or
| 470nF;0402, ua JRBIR aFE| « S I[B258E o S TED nect=TBD .
4.7uF;0603 R82
1 MK SION - i ONKOE 1.5K:0402 _GND
4.7uF:0603 8888 200 o Y 383888 2 o 47UF:0603 36
4 UEOR0S. 5555 >%g > gg S22 > - TUF
v ao 18 Layout Note: USB_+5.0V
D_GND XCVR1 CSB 37 == P1[30JVBUS/ADOI4] |53 TaTch DF & D10 UC USB DV__R@3 33R.0402.1% VBUS
—S S R Gar—35| PO[OJ/RD1/TXD3/SDAL PO[30J/USB_D- Y0 oRm aTTT SE DP R84 .V \33R-0402- D-
XCVR2 CSB 38 22 UC USB DP__Re4 33R,0402;1%
M&C 2 {LEFT TX3 79 | PO[LJ/TD1/RXD3/SCL1 PO[29]/USB_D+ D+
—;}_M&C i CEFT g 80| POI2J/TXDO/ADO(7] —={ID
—{—}—XCVR SHoNE €4 PO[3J/RXDO/ADO[6] 51 GND
— === PO[6]/I2SRX_SDA/SSEL1/MAT2[0] <79 || 47000402 7] SHIELDL
—mant e SO AT P2IOJPWMALLTXDI |eg——3SVR BL i [ ShieLos
RXENAZ 61 - 59 XCVR B2 BLM18KG121TN1 C80 | | 470nF;0402
—IXENAL 39 ] PO[9)/12STX_SDAMOSIL/MAT2[3] P2[1)/PWM1[2}/RXD1 |25 VR Bs & SHIELD4
TXENAZ 70| PO[10]/TXD2/SDA2IMATS[0] P2[2)/PWM1[3)/CTS1/TRACEDATA[3] [85 X cVR b1 c81 || a70nE:0402
—RXTXNT 47| PO[L1/RXD2/SCL2/MAT3]1] P2[3]/PWM1[4]/DCDL/TRACEDATA[2] [-2 VR EE USB MINTAB RECEPTACLE
TRX TXN2 a8 | PO[15)/TXD1/SCKO/SCK P2[4]/PWM1[5]/DSR1/TRACEDATA[1] [“53 XCVR B6 82 | | 470nF-0402 Layout Not e:
—IXTEN 46| PO[L6J/RXD1/SSELO/SSEL P2[5)/PWM1[6)/DTR1/TRACEDATA(0] [~55 ORE —= I—'— USB connector shoul d be
— G EN 45| PO[17)/CTSMISOO/MISO P2[6]/PCAP1[0JRILTRACECLK [27 VR DIN in the same | ocation as
FREQ STROBEL 24 Eg gﬁ?gll#"ﬁs'o”"'os' ;%[é]{/iggjﬂgé 50 XCVR_SCLK D_GND the COML600 USB
Q 7 49 CVR_RXHP
il 7 5| POI25J/ADO[2]/12SRX _SDA/TXD3 P2[9)/USB_CONNECT/RXD2 |57 sl [ 10K:0402:1
PO[26]/ADO[3]/AOUT/RXD3 P2[10J/EINTO/NMI % ARM_+3.3V ARM 43.3V
XCVRL LD 7 65 M&C 4 {RIGHT TX]
CVRIID -2 P1[0] P4[28)/RX_MCLK/MAT2[0JTXD3 |68 a3 (RIGHT RX 2
FEM CTHLD TPUG 72 P11 PA[29]/TX_MCLKIMAT2[1/RXD3 [-0—M&C 3 [RIGHT RX} 3
Lt — P System Reset Button
FEMCTRL2 (PULa} 72| P} gl ARM Cortex-M3 pC s Sw1
FEM CTRL3 {pUlg} 71 1 — |4 ARM JTAG TRSTB 2 1 2
FEM_CTRL4 {TX0a 70| P1[10 TRST ARM_JTAG _TDI g
FEM_CTRL5 {RX0a 69 E} ig TMS/SWSI%' ARM_JTAG_TMS I
FEM CTRL6 {TXlag} 25 ARM_JTAG _TCK [ R92
N e e 5| P1[18]/USB_UP_LED/PWM1[1}/CAP1[0] TCK/SWDCLK RM ITAGTEO 8
FEN CTALS {INAL 0-9-}—,\, a7 27| PLILOYMCOAIUSE_PPWRICAP1[1] TDO/SWO |17 2 UC RESET 2 3
= 57| P1[20)MCl0/PWMI[2)/SCKO _RESET [77 SWTACT-SPST-5/5M
P1[22)/MCOBO/USB_PWRD/MAT1[0] RSTOUT | o 0402-
ON 52} 29 510R;0402;1% v
P1[23]/MCIL/PWM1[4/MISO0 2
ON_24} 30 D_GND
T ON £ 31| P1124/MCI2/PWM1[S)/MOSIO 19 a3 | | 100pF:0402
1 P1[25)/MCOAL/MATL[L XTALL HOEO402  ~yc_xTAL_IN
ORING_MUX0 32 1] 20 - - prmmy Note: System Reset Button
MONITORING MUXL 35 | P1126 ;Mggagp\é\/w[%//mp%(g XTAL2 X o84 | [1000F:0402 5 b 5 Pressing will reset the microcontroller
MONITORING MUX2 ___36_| PH28/MCOA2/PCAPIO)MATO[0] 13 - C86 | |12pF:0402 GND E and subsequently the FPGA and load
P1[29)/MCOB2/PCAP1[1)/MATO[1] RTCXL £>D_( B . - i
UC _ANALOG _IN 17 P1[31]/SCKL/ADO[S RTOX2 15 > Personality #1, as seen in Personalities
5] 8 window of Comblock Control Center
Y2 N}
[PCI1759FBDBO RTCX circuit .
ARM_+3.3v 1_ AB26TRB-32.768KHZ v
C89 ||38pFi0402 ;) gyp  D_GND
c90 ARM_+3.3V D_GND
470nF;0402 7
1 2
vec 1 (LEFTRQ 3 |: CARD 272 wec 7 {LeFT TX)
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