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DAC_D[0-31]
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DAC_RESET 4 DAC_RESET
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DRIVERS
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u! TX N
[is
3 TX QP
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T™X QN
DRIVERS
| SYNTH_CTRL[0-4] N
SYNTH_CTRL[0-4] @ @ TX_SYNTH_CTRL[0-4]
TX_GAIN_CTRL
TX_GAIN_CTRL @ TX_GAIN_CTRL
POWER1
RFOUT_ENB PGOOD[1-6
RFOUT_ENB 4@ = RFOUT_ENB PGOOD1-6] @ Lo @rcooDii-6)
TEMP LELE ;TEMP POWERT
POWER_DET
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5 4 3 2 1
10nF;0402 AR'\[AX7+3.3V D_GND
RF synthesizer 1onF0402 - ARM_+33V
26 10R:0402:1% 35 _
TX—SYNCTH CTRLI0-4] 470nF:040 _| 70nF;0402 USB_CONNECTB Ri3 1.5K:0402
10R:0402;1 L' 39 Layout Note: 7
470nF;040: .7uF;0603 Qi lace ML TuF cap close
DAG > 470nF;040: e 2 Cs
SPI[1-4] e alofs| o el oo lolol  — R2 GND
470nF 040 U4 X[TOo|<| OfT|<| w| uwjw @|0(O|OS(X| w 3 )_(
—T AN
4.7UF:0603 oo Eoo & EE ONIOON Layout FDN306P 15K;0402 U 0808
o ; 7UE: ayout Note: 5K;
Monitoring & control (through adjacent module) | 4.7uF;0603 ¢ 5555 ggg S EE gggggg 2 2 maten D+ & o” to m
S 4.7uF;0603 =D Gt
mect- ] o 5 5 P1[30)VBUS/ADO[4] - T VBUS
UC_USB_DM : 1% ¢
—}j— PO[OJ/RD1/TXD3/SDA1 PO[30)/USB_D- j;; UC_USE DP gg ggg.gjgg,]éﬂ D-
M&C4 _[BOTTOM & EDGE TX] C4 | PO[!JTD1/RXD3/SCL PO[29)/USB_D+ — D+
M&C3__{BOTTOM & EDGE RX} A2 | POI2/TXDO/ADOI7] TBD[1-16] “—5|P
A5 PO[3/RXDO/ADO[6] B 0] GND
—p7 | PO[4]12SRX_CLK/RD2/CAP2[0] P2(0JPWM1[1})TXD1 [g1g ) FR1 C1 ||470nF:0402 | SHIELD1
SPI4 (DACCSBL B8 | PO[S)I2SRX_WS/TD2/CAP2[1] P2[1)/PWM1[2/RXD1 [ &0 BLM18KG331SN | SHIELD2
S (SCLKT A9 | PO[6JI2SRX_SDA/SSEL1/MAT2[0] P2[2/PWM1[3)/CTS1/TRACEDATA[3] | E 50 C2 | [470nF:0402 5| SHIELD3
2Pi3 {SDO} G| PO[7)12STX_CLK/SCK1/MAT2[1] P2[3/PWM1[4}/DCD1/TRAGEDATA2] 5g 505 SHIELD4
2Pl 1S010] A70-| PO[B)I2STX_WS/MISO1/MAT22] P2[4)PWM1[5/DSR1/TRACEDATA[1] [p1g 508 c3 || 470nF:0402
7| PO[9)/12STX_SDA/MOSI1/MAT2[3] P2[5)/PWM1[6)/DTR1/TRACEDATA(0] [£g 507 cxtra nets to
DAG_RESET Ko | PO[10)/TXD2/SDA2/MAT3[0] P2[6)/PCAP1[0JRI1/TRACECLK [£g 508 microprocessor Ca || 470nF:0402
RF%JJ_ENB F10 -] PO[11J/RXD2/SCL2/MAT3[1] P2[7JRD2/RTS1 [~E7q BD9
PO[15]/TXD1/SCKO/SCK P2[8]/TD2/TXD2 REDTED J;
TX_EN ,E PO[16]/RXD1/SSELO/SSEL P2[9)/USB_CONNECT/RXD2 5170 T R21 ARM_+3.3V y d\p USB_MINI_AB_REGEPTACLE
FREQ_HOP TBD76 6| PO[17/CTS1/MISOO/MISO P2[10J/EINTO/NMI [g -
TBD15 G710 | POl18)/DCD1/MOSIO/MOSI P2[11JEINT1/12STX_CLK 36— 10K;0402;1%
enable/disable RS_422 ———————Gg | PO[19)DSR1/SDA1 P2[12JEINT2/I2STX_WS |—jg
C receivers and RS-232 RS422_RX_ENgﬁ PO[20}/DTR1/SCL1 P2[13]/EINT3/28TX_SDA [———
transceivers RS232_EN Hi0| PO[21JRI1/RD1
— &5 | PO[22)RTS1/TD1
D1 | PO[23/ADO[0}/I2SRX _CLK/CAP3[0] Ha
0-2.5v analog input —p3z | PO[24)/ADO[1}/I2SRX "WS/CAP3[1] P3[25)MATO[O/PWM1 [2] [y
—> PO[25]/ADO[2]/2SRX _SDA/TXD3 P3[26)/STCLK/MATO[1/PWM1[3]
TX_GAIN_CTRL < Jo | PO[26J/ADO[3/AOUT/RXD3
—57] PO[27/SDA0/USB_SDA
——{ P0[28/SCLO/USB_SCL C7 MaC2 {LEFTTX
Power Good P4[28)/RX_MCLK/MAT2[0}TXD3 —‘—)—Es M8CT (LEFTRX
Indicators,Must be PGOOD[1-6] PGOOD1 (D +33V} DS P1[0J/ENET TXDO PA[2SITX_MCLKIMAT2[TYRXD3
ulled up by ARM PGOODZ _[MOD +4.75V) B | C1{OERET
P P by PGOODE(TX_SYNTH +3.3v] A4 | P1[TVENET_TXD1 —_|c2 ARM_JTAG_TRSTB
S 3.3V}
processor PGOODA [D +18V] G5 | P14VENET_TX_EN . TRST &3 ARMJTAG TDT
PG P1[8JENET CRS ARM Cortex-M3 nC DI
PGOODS5{DACA 3.3V} B! 1[8] 1 ARM JTAG_TMS
TX_SYNTH_CIRLU (CLK] A5 | P1[9VENET_RXDO TMS/SWDIO [—57 ARM JTAG_TCK
TX SYNTR CTRLT [BATAL  De | P1[10VENET_RXD1 TCK/SWDCLK (47 ARMITAG TDO R23
TX SYNTH CTRLZ {LE] Ce | P1[14VENET_RX_ER TDO/SWO 3
Ae | P1[15/ENET_REF_CLK RESET g5 KON £>ARM_+3.3V
—gg | P1[16JENET_MDC RTCK [——X C30 | | 4700F:0402
ST LD~ Ha | g: 1;;EgSTU’\F/’IDIED/PWMﬂﬂ/CAM[0] o
TX_SYNTH_CTRLA _|
S CSYNTH {Ensblel % | p1[19)MCOAIUSB_PPWRICAP1[1] XTALY |- b CLKREF_MICRO
e —F5 | P1[20/MCIO/PWMT[2}/SCKO XTAL2 [—— ’ 19.2 MHz (TCXO)
B D_GND<+—AAA—>GND USB_CONNECTB ~ —ja-| P1[21)/MCABORT/PWM1[3}/SSELO F2
" h 5 P1[22)MCOBO/USB_PWRD/MAT1[0] RTCX1 a7
ground return pat PGOOD6 {ATTN +1.2V} ﬁ P1[23)MOI1/PWMT[AJMISO0 RTOX2 L
8010 —Gs | P1[24JMCI2/PWM1[5)MOSI0
0 K| P1[25/MCOA1/MAT1[1] D4
50 K7 P1[26]/MCOB1/PWM1[6)/CAPO[0] NC1 gz
50 77| P1[27J/CLKOUT/USB_OVRCR/CAPO[1] NC2 X
50 G6 | P1[28/MCOA2/PCAP1[0)MATO[0]
£4-| P1[29YMCOB2/PCAP1[1)MATO[1]
0-3v analog input POWER_DET >—————————— P1[31/SCK1/ADO[5]
LPC1768FET100
RED LED D1 REDLED R1 49.9R;0402;1%
= A_p7c AA—>D_GND
. Az
Card Edge for ARM JTAG debugging
A ARM_+3.3V D_GND MSS /ComBlock
J9 845-N Quince Orchard Boulevard
1 Gaithersburg, MD 20878
MECS_(BOTTOM&EDGE BXI 3 |3 CARD 2 —wscz {BOTTOM & EDGE_TX} USA
D GND<—B71 A AQK0402:1% JTAG7 __[DE B} 5 {BSTBI A1 OPEN;0402 ARM_JTAG_TRSTB
- 7|5 EDGE e ARM_JTAG_TDO R 10K:0402:1% ND [litle
BOOT MODE _ * |7 ~qunmcroR 10 [ ARV_JTAG_HTCK B-OPEN0402 = ARM 433V COM-4009 / ARM MICRO
ARM_+3.3v<t—R70 0K;0402;1% 11 2 _ARM_JTAG_TCK 1 10K;0402;1% GND S
ARV 19 v 169 AU 0402:1 % AHVLITAGLTOT 13| 11 12 4 ARVITAG_THS R1Z 10K:0402:1% " aRM 33 | g $’%“é"8"(‘);‘“mb€’ reo"
MEC1-108-01-5-D-RA1-SL R7 10K0402:1% ARM +33V  ate: Wednesday, December 07, 2016 Bheet 2 of 10




19.2 MHz frequency referenceao micro

D_+3.3V-

C82
470nF;0402

1ppm/year aging

R64  TC33X-2-103E

_GND

D_GND

u13

VCTR VDD

GND2 OUT

(19.2MHz) VC-TCXO

2.5ppm over -30/+75C,
Calibrate at manufacturing

D_+3.3V

R60
100R;0402;1%

c80
470nF;0402
D_GND!

> CLKREF_MICRO

3.3V

Select external

frequency reference or

TCXO

R57
10K;0402;1%

R61

<:77J [470nF 0402

Need amplification because
amplitude is 800mVpp typ

VC-TCXO 19.2MHz

Layout note: very sensitive trac®o RF frequency synthesizer

12K0402 1%

OR;0402;1% %
D_GN

D

EXTERNAL 10 MHz FREQUENCY REFERENCE

External clock can be received either as single-ended signal (SMA connector) or RS-422 differential.

RS422 RX1 [ >—

D_+3.3V
D_+3.3V D_+3.3V
A D_GND D_GND
R63
PCB edge SMA female 10K;0402;1% Uiz oo (el lted U1
cs1 1 g0 c76 00 an M
8 M70nF;0402 a oz 470nF;0402 Z< —
1 1L 2 4 L 4 2
T A I>° i °<] A
o Re2 NG7SZ04P5X NG7SZ04P5X
[12K;0402;1%
ND3
ND4 50
SMA_EDGE FEMALE
D_GND
1M;0402
out note: "EXT REF" V
D_GND

340R;0402;1%

c78
39pF;0402

10 MHz CA-301

J

D_GND

Layout

c79 —=—
22pF;0402

D_GND

7 > CLKREF_SYNTH

component
0R;0402;1% | CLK REF testpoint
TP2
TP_SMALL
V2

MSS /ComBlock
845-N Quince Orchard Boulevard
Gaithersburg, MD 20878

[Title

COM-4009 / CLOCKS

[Bize Document Number
B

Y16001
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5 4 3 2 1
D_+1.8V
DACA_+3.3V
D 18V LVDS DAC Clock drive circuit 100mA
2ma c1s7 =1 DAC_REFCLK[1-2] 470nF;0402 139] | 470nF;0402
c150 CLK_P || DAC_REFCLK1 D_+3.3V
D_GND 17 15ma 470nF:0402 140] |__1nF:0402
470nF;0402 R93 470nF;0402 132| | _470nF;0402 1nF;0402 113] |__1nF:0402
Ro7 49.9R:0402;1%
1K;0402;1% 126] |__1nF:0402 1nF:0402 v
400mV Common Mode Layout n D GND
A A Place m t.crr;fat;or . V v -
resistors se to DAC inputs D_GND GND
R95
287,0402;1% c143 C142 R94
] ] 49.9R;0402;1%
70nF;0402 1nF;0402 Cias
CLK.N || DAC_REFCLK2
D_GND D_GND D_GND 1
470nF;0402
D _+1.8V DACA_+3.3V
- D_+1.8V D +3.3V D_GND D_GND GXD
Note: AD9780 DAC OUtPut : .
L eround 1lVvpp (diff) + 500mv DC Dbias
internally X .
v e =¥  BB[RR| & afo| ~[&F] BoF[S|RR Ito V Conversion Low Pass Filter
58 38 3823 2 5% 82 zNz38s £20 L1
uo‘ uo‘ o' m'mlmlm‘ Q (/JI(/)I U)‘(/)I(I)I w‘w‘wlwlwlw‘ fYW\ fYW\ TX_LP
e 22 23333 9 28 8983 2838339 ! 82nH;0603  C106 | 82nH;0603 >
88 88 8883 © 33 B3B3 z=zz=zz o diEfaron R81 GND cit !
55 55 3555 TS0 o e s 49.9RY402;1% 2pF;0402 47pF;0402 39pF;0402
OO0 oo << <<
CLK_P 3 —— Cl15 GND GND GND
- r CIEEECIW Input ouTip |8 Current Ouput: C-OPEN;0402 L21 L17
cHL out 68 e Zom YN YN
SPI[1-4] SP (SCLK) 51, IOUTIN R82 P | 82nH,0603  C107 | 82nH;0603 >N
SP (SDio} 501 SN ser 49.9RA51% c112 c1o
SP {SDO} 49 2pF;0402 47pF;0402 39pF;0402
DAC_DCO[-2] SP {DAC CSB} 52 ggg
- DAC_DCO2 Gurrent [ OUPuE: R79 GNp GND L19 GND L15 GND
| 2 59 P 49 ORYAN2:1% A A
DCON - 10UT2P ! ! {— >TxQP
: ] 25 ea o cH2 oUT 60 82nH;0603  C105 | 82nH;0603
DAC_DCI[1-2 DCOP D lock Out IOUT2N c110 C109 L C10
DAC_DCI2 30 | e —C-OPEN;0402 2pF;0402 47pF;0402 39pF;0402
| 29 DOIP DAC output offset voltage
DAG D1 mismatch compensation +_R78 ND GND GND GND
| LVDS DON} 46 R92 499R:04021% 35 0oz G L18 L14
DAC_DU LvDSDOP} 45 | DON  16-pic 1se 66 rWﬁﬁo 19> GND YN YN [>TX QAN
DAC D3 VDS D1 44 B?,F\’l AUX1 OUT ﬁgim 65 R89 249R:0603:1% I 82nH;0603  C104 | 82nH;0603 ==
DAC_D. LVDS D1P} 4 T Roo 499R:0402:1% c10: 1
DAC D5 LvDSD2Ny 42 | DIP VN GND 2pF:0402 47pF;0402 39pF;0402
DAC_D% LvDSD2P} 41 | D2N  14pic 1sm
DAG_D7 LVDSDaN 40 | D28 GND GND GND
DAC_DG VDS D3P} 39 D3P R83 499R;0402;1% ~GND
DAC_DY LVDS D4N}_ 38 62 R85 249R;0603:1Y
DAC_D8 LvDSDaP} 37 | D4N  12-pic 1se auxz our AUX2P [~ RB6 A A249R 060317
DRC_DTT LVDS D5N} 36 ggz AUX2N TRez 499R:0402:1%
] LVDS D5P} 35 GND
DAC_DT3 VDS D6N 4| DSP Dual 5 0 0 MSP S
DAC_DT LvDS D6P} 33 | DN
DAC_DT5 LvDSD7N} 32 | D6P
DAC_DTZ Lvos 7P, a1 | D7N
DAC_UT7 (L VDS D8N} 24
DAC_DT6 VDS D8P} _ 23 D8N D/A CONVERTER
DAC_DT9 LVDS DoN} 22 | D8P
DAC_DT8 LVDS D9P} 21 Bg,F\’l Set 120uA reference current
DAC_D2T__ (VDS D 0 54 R 10K;0402:1%
DAC_DZ20 _ng D g: 9| D1ON FSADJ |22 80 0K;040: ~GND
DACDZ3 VDSD g | D1op REFIO Ci14]| a70nF0402 o\ =
S e —IvBSDHRL 17 ;4 MSS / ComBlock
- LVDS D 6 omBlocl
DAC_D2% LVDS D12P 5| D12N 845-N Quince Orchard Boulevard
DAC D! LVDS D 4| D12P 53 DAC_RESET Gaithersburg, MD 20878
DAC D26 VDED13P D13N RESET <"1 DpAC_RESET
DAC_D29 LVDS D14 D13P
U/-\LUL/::J'FU g LVDS D14P B}i’; Title
n LVDS D15N} 10 3
DAC_D30 LVDS D15P} 9 B}gg MSB ks DCOM t4N00bg / DAC
1ze locumen jumber ev
B 0
DAC_D[0-31] [ AD9780 Tayout note: place on PCB bottom side (RF is top side) Y16001 r
Date: __Wednesday, December 07, 2016 Jheet of 10




4 3

Left Side Connector

PCB TOP SIDE J5 PCB BOTTOM SIDE
TBD[1—16]<> extra nets to
power down (active low, slow) TBD[1-16}icroprocessor
transmit enable (active high, fast) PDN At
’ TX_EN A2
Frequency hopping pulse FREQ_HOP S 31 s
RS422_RX 5| A4
RS422_RX[1-4] [ RSAZ2-RX3 5 A5
Various clocks received via RS422_RX%& 7| A6
D RS-422 differential pairs — SERACTXT g | A7
—SERAC TXZ g | A8
SERIAL_TX[1-3] < s ERTAL_TX3 o he
SERTAL_RXT m
SERIAL_RX[1-5] wmm— SERTAL_RX o
RS-232 UARTs: 3 tx / 5 rx ERIAC_RXT S
ERTALC_RXZ
ERTALC_RX5 E
o
DAC_DCO2 VDS DCO 1 68
DAC_DCO[1-2] [ DAC DCOT — {LVDS DGO B9 "6 — D _GND
DAC DCII1-2 DAC_DCT LVDS DO Bt B20 75 —>"""DAC_REFCLK2 {1 vDS REFGLK N}
_DCI[1-2] < s DRC_TTT LVDS DCI P) g gg; 7 DRC_FEFCLRT_(LVDS REFCLK_P), DAC_REFOLK[1-2] DI, zmpting clock
n 7 . BINY e >DAC._| z max
DRG0 (VDS 0P Q9 7 DACD (VDS DI
DAC_D5 LVDS D2N B24 77 DAC_D LVDS D3N
DAC_DZ LVDS D2P) B25 75 DAC_D6 LVDS D3P,
DAC_DY VDS DAN B B26 1776 DAC_DTT VDS D5N
DAC_DB LVDS D4P! = B27 77 DAC_DTO LVDS D5P
DAC_DT13 LVDS D6N| a ggg 78 DAC_DT5 LVDS D7N
DAC_DT LVDS D6P) 79 DAC_DT4 LVDS D7P) ’
DAC_DT7 LVDS D8N 3 B30 [gg D Gl — >DAC_D[0-31]
C DAC_DT6 (VDS D8P} 831 1> pie VDS DON
DAC_D2T LVDS D101 [ B32 55 DAC_DT8 LVDS D9P
= 2} B33 =
DAC_DZ0__{ VDS D oo 783 DAC_DZ3 LVDS D11N}
DAC_D25 {1 VDS D 34 T84 DAC_D: LVDS D11P}
DAC_D24_ {1 VDS D =4 B35 g5 DAC_D27 LVDS D13Nj}
DAC_DZ9 (VDS D1 H B36 |5 DAC_D26 LVDS D13P}
DAC D28 VDS D n|' ggg 7 ore e VDS D15N}
ﬁ% A39 © B39 g = LVDS D15k}
—41 | A40 o B40 95—
Tz B4z [ &0 anD
43 92 — Note: )
24 | A48 B43 g3 e multiple ground v near
—5] A44 B44 g connectors' ground
MsC OUTPUT TO 6 | A45 B45 g5
EXTERNAL COMBLOCK 47 | Ad6 B46 96
MALE CONNECTOR —ag | A47 B47 |-g7
MaC1 (LEFT Rx} — 49 | A48 B48 795 Msc2 (LEFT TX}
J7 A49 B49
gDy MCI-4]
1 T GWE49DHRN-TO4T
2 79— D_GND GWE49DHRN-T941
3 BD
4 BD
B 5 BD
‘; V&C4__{BOTTOM & EDGE TX}
MaC OTTOM & EDGE RX}
8 BD14
9 BD
]‘13 BD16
12 ——=>D_GND
TMMH-106-01-L-D-RA
Rz
A MSS /ComBlock
845-N Quince Orchard Boulevard
Gaithersburg, MD 20878
[Title
COM-4009 / DIGITAL INTERFACE
[Bize Document Number ev
& | Y16001 0
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5 4 D_GND D_+3.3V 3 1
A e >RS422_RX[1-4]
C15 Various clocks received via
J3 RS-422 differential pairs
1 RS422_RX1P
E 422 _RXTN R5 u1 470nF;0402
RSA22_RX2P . 1o, RS422_RX1N 6
4 RS#22_RX2N 100R;0402;1% RS422_RXTP 1B VCC 73 RS722_RX4N Ri8
RS#22_RX3P RS#2Z_RXT w ii 4 RS422_RXaP 100R:0402:1%
6 RS42Z_RX3N 4 — RS42Z_RX% ’ e
7 RSAZZ_RXAP RS422 RX_EN [> RS#2Z RX 5| G 4y
RSAZZ_RXEN RS422_RX2F 6 SX 23 RS7zzRxg D +3.3V
R6 RS422_RX2N 7 RS422_RX3P
RS232_TXT >D_GND . 10, 8 2B 3A RSA22_RX3N R17
100R;0402;1%
RSZ32_T GND 3B 040219
RSO30TX3 100R;0402;1%
— AM26LV32EIPWR
=D_GND
4 — termination D _GND
IS) RSZ32_RXT >D76ND resistors N termination
6 RSZ32_RX resistors
7 RSZ32_RX3
8 RSZ32_RX%
9 RSZ32_RX5
0 ~D_GND D_+3.3V
CONNECTOR 10x2 C61
c43 470nF;0402
470nF;0402 us D_GND
28
C2+ Cl+
b GNDQﬁ«iL co- Vi (o - 305\7 —>D_GND o83
_ . V- VCC [H5e—>D_+3. y
[470nF;0402 :: j 7: 1 RINY GND gi’—DD_GND 470nF;0402 470nF:0402
RSZ3Z_RX3 6| RIN2 Cl- 53
—RSZZRXE = RIN3 FORCEON -5 ———>D_+33V
“RSZIZ R g | g | RIN4 FORCEOFF# —<1 RS232_EN
—RSZ3ZTXT g | RINS INVALID# O—X
—RSZIZIXZ 10 8882 Rggﬁ? 79 < SERIAL_RX1
T RSZIZTX3 {1 |
SERIAL_TX[1-3] [_> SERTALTXG DOUT3 ROUT2 ? ERTAT_RX3
RIAL_TX DIN3 ROUTS |—g ERTAL_RX4
SERTAL_TXT DIN2 ROUT4 |5 SERIAL_RX5
DIN1 ROUT5
MAX3243CPWR
IAZ
MSS /ComBlock
845-N Quince Orchard Boulevard
Gaithersburg, MD 20878
[Title
COM-4009 / DRIVERS
[Bize Document Number ev
5 | Y16001 0
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o

MOD_+4.75V

194mA

ote:
ELD PAD for SHIELD FENCE for the modulator + foll

3

ow-on amp.

TX_LEVEL_CTRL

D 2| 8 5 & |8 Frs
S 3 S =1 BLM18KG331SN1
w [riga] w
R o | §
< - [ G40
GND GNDQ—*{
10nF;0402 L9
470nH;0603;100mA;SRF390MHz;3.5R
GND
100pF;0402  C32 L5
22nH;0402;200mA;SRF 4.4GHz
GND
Vin = 1Vpp differential (0.5Vpp on each input)
Input common-mode level = 500 mV dc
U2 "
TXILP b 552388582:22 SoaR.0402
- = 10402;1%
13 SS5555555=2¢ e
C BASEBAND "> 33838338550
I -CHANNEL - 3 o2 19
TX_I_N IBBN 100pF;0402
o RFOUT 4116 |21 1 3 TX_MOD_OUT
[ 100pF;0402 i—l > TX_MOD_(
+0.7dBm
™ar asee R19 R20
BASEBAND 620R;0402 5 4 620R;0402
1
Q -CHANNEL h(_iu;aid;.:a\:ure DSOP HSMP-3866
odulator GND
TX_Q_N GND
6 [ef3) 15 R14,
c23 N [ % 2.2K:0402:%1 c10
100pF;0402 4 13 10nF;0402 2.2K;0402;%1 10nF;0402
Layout note: - _ 3| LON NG3 —5—X
IBBP&IBBN and QBBP&QBBN lines are 100 Ohm diffrential pairs. — | LOIP NC4 ——X GND GND
0 dBm
ADL5375-05ACPZ
L1
ai C18 22nH;0402;200mA;SRF 4.4GHz
100pF;0402
B GND:
RFOUT_ENB [ >—— 100pF;0402 ' C7
Enable is active low GND-
10nF:0402 (¢
Source: ADL5375 table 4 (interfacing with ADF4351) ATTN +1.2V
Four different sets of caps/inductors depending on -
the frequency range. Baseline is 1250-2800 MHz
GAIN = -3 to -28dB
GND GND GND
C38 C25 C26
- = -
C-OPEN;0402 2.2pF;0402 1.5pF;0402
L8 ~—~ L3~~~y
LON> O0R;0402;1% 3.6nH;0402
C41 C33 C22
—_— — —
= - =
C-OPEN;0402 C-OPEN;0402 C-OPEN;0402 AK + AZ
L7~~~ L2~~~ MSS /ComBlock
0R;0402;1% 3.6nH;0402 845-N Quince Orchard Boulevard
Gaithersburg, MD 20878
c37 C16 c17
—l —_— —_—
C-OPEN;0402 2.2pF;0402 1.5pF;0402 [Title
COM-4009 / MODULATOR
GND GND GND [Bize Document Number rev
B 0
Lo harmenics reection Y16001
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5 . 4 . . 2 1
5V DC S | Filter Reverse Voltage Transient Voltage Over Voﬁage Protection (5.85V, 1.5A) Power Good Indicators
;PERATIONAIEJEEN}(/;E 4.9-55V Protection Suppression rade 010702 & 04 must be placed and routed for a h e PGOOD[1-6]<_=Must be pulled up by ARM processor
J2 .
FR6 ZXTP19020DFFT
BATT+ [ 2 3 >Vint
BLM18KGT21TN1
[oV-aid v I 499R;0402;1%>  R66
10K;0402;1%
BATT- 8 1
2 O
PO2EK381V2-E 1 g : D3 D4
D_GND SMBJ5.0A-E3 MM5Z5V1
low-profile 3.81mm
terminal block
FDC658AR, <
-30V, -3.4A, 75mOhm 1K;0402;1%
D_GND
D_GND
D_GND ) D_GND
Vint
A
Vint
A 1.8V 3Aa
u19
ST ARM 433V PGOODA4 (D +1.8V] 7 [og te2 Imax = 3A Vout = 1.82V 102na
U4 Imax = 300mA Vout = 3.31V EARM. ieee vsw FE—orr ©>D_+1.8V
2 N ouT1 3 ? 158 D +3.3V 21N e 3.3uH4A -
LDO — - Rgg
csa  [cs3 Adj 300mOUT2 R73 ° 24.9K0402;1% c152 c149
7 165K;0402;1% & | c1a7 6 VREF=0.8Y 150pF:0402
4 3 o SHon 85 _[C86 E——  cist e FB _[o1as o145
o 3 FAULT# 2 SET T e T . oo R
8 g G cc R72 2 g o |' — COMP 55 R100 e < E
& 8 LP3982IMJADJ NOPB 100K;0402;1% 2 |2 & ] < 20K:0402;1% 3 2 by
c87 2 |8 10nF:0402  NCP3T70ADR2G |, i 3 &
D_GND 470nF;0402 s IR R98 3 & S
l 2.49K;0402 S
D_GND D_GND
return path
1 D_GND
return path D GND<— RIR A GND .
D_GND<—REAA——>GND FR10 0R:0402:1% u20 , Imax = 300mA Vout = 3.31V  5¢mA
R 0R;0402;1% N 100 SBE 1 I>DACA_+3.3V
7 u1s Imax = 300mA Vout = 4.75V 194mA BLM18KG331SN1_[C154 148 Adj 300m R96
‘() \/= IN 1po OouT1 l T ? ? >MOD_+4.75V = 5 7 | sHong 65K;0402;1% o
BLM18KG331SN1 l(_:sg Em 2dj 300mOUT2 R76 modulator s s I R —
7 80K;0402;1% 3 o * = 6 & B
= = SHDN# %6 Ico7 8 g 6 cc R101 s g
2 g 8 5 8 8 B C K: 4oy [ B
o E FAULT# ©  SET [ T 8 153 ooz | |2
2 2 ©_cc R74 s g 470nF;0402 s I8
& 8 [P3982IMMJADJ NOPB  C88 ook0402:1% | |T
S B
GND 470nF;0402 @ IS GND
return path
GND GND D_GND<t R7& A SGND
Fre 0R;0402;1%
u16 . Imax = 300mA Vout = 1.25V ~ TEbma
IN' £po OUT! 7 ) ; 9 SATTN_+1.2V
BLM18KG331SN1 l(_:gs Esm adj 3000UT2 PIN diode attenuators
u17 . Imax = 300mA Vout = 3.31V  136m& N = 7 | sHoN# o lose
IN 1o OUT1 : : I>TX_SYNTH_+3.3V 9 S
39 s0omouT2 [ R88 i} & & FauLT# S SsET g =
400- ° 5 cc S
SHON 65K;0402;1% 3 & 5
133_[C134 5 B C90 3
2
w

FAULT# 2
O]

SET
cc

R84
00K;0402;1%

£090:4nL'y
20v0:4U0Ly

PCB Mounting Holes

Fiducials

TTTT TTTTTT

470nF;0402

GND

20v0:4U0Ly

IAZ
MSS /ComBlock

845-N Quince Orchard Boulevard
Gaithersburg, MD 20878

[Title

COM-4009 / POWERH1

[Bize
B

Y16001

Document Number

2
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5 4

w

FR5 136mA
SYNTH_ 433V [ > SYNTHA +3.3V
BLM18KG331SN1 & & YR g o
o f o o b o o
2 & S S S R S g 8 S 385‘0’% S 9 3¢ | 3
&8 1 8 o 3,13 g 93 93 S o= o=@ LO——q
oL “FEe—ris—i % —is—T& = [&87Te [&T¢
= S5 | 856 | g ° S5 | o D_GND<t—— REAA——=GND - ~
<~ < < < -
0R;0402;1%
Y
Vv GND
D_GND
Source: ADL5375 table 4 (interfacing with ADF4351)
Four different inductors values depending on the
frequency range. Baseline is 1250-2800 MHz
b 3 b 3
FRO S S S S
BLM18KG331SN1 ; g L10 ; L2 g L13
SYNTH_+3.3V [} o @ @
S < < < <
§ § § 21mA § 21mA
GND  D_GND I\ Q q Q
3 [:I § I § A ] & ] & Select RF_OUTB (2.2-4.4GHz only) or
© © ~ < < = = < <+ RF_OUTA (35MHz-4.4GHz). In the
= =3 S =3 ; :'C:" ; :'C:" former case, one can use RF_OUTA as
o & 5r = < < < < a divided reference for external
= S5 S @ @ @ @ use such as FPGA.
= v 2N Slel &S|« N|s
- oo oow oQ-NoAQ [a)a]
Q0 B Q03
C67 GND o0 = SN 550388 & RSF?' 19
D_GND <t >|>\ < 08 %<>|>l>\ﬁ 08 100R;0402;1%
SYNTH_CTRL{0-4] G-OPEN;0402 =z 222 R32
SYNTH_CTRLO _ (GLKy R T0R0402H% 1 229 14 R-OPEN:0603
SYNTH CTRLCT 3 =Y =Ty CLK RF_OUTB+
A DATA] R49 10R:0402:1% 2 | b, Ras
SYNTH_CTRL. LE} __R46 10R;0402;1% 3 15 —
SYNTH CTRL3 DY __R5 T0R.0402:1%25 t[E) RF_OUTB- 1110nF;0402 OR:0603:1% oP
SYNTH_PELTOCK ™ {MUXOUTIRS: 10R0402:1%80 | 0o o R39 10603; R31
RF OUTA. 13 ]]c58 10pR;0402;1% R-OPEN;0603
_ - | [10nF;0402
RF_OUTA+ |12 {
Very sensitive trace, affects overall phase noise
LKREF_SYNTH N—le7a! 2
¢ S — | [HonF:0402 REF_IN VTUNE -2 ||ces
R43
7 . 680pF;0402
c74 cPOUT
C-OPEN;0402 820R:0402;1%
o R50
ow -2 3 100R;0402;1%
D_GND R48 4.7K:0402:1% 22 : 24 ==& Co4
i GND<+—BB AAAMD2T% 22 | porr Frequency Synthesizer  yrer 8T & 22nF;0402 Divided VCO
SYNTH_CTRL4 2
X {RFOUT enable6 | oo veom -2
TEmp 119 GND
ND
R44
113R;0402;1% 6
ADF4351BCPZ MCX_PCB
Label "VCO DIV"

Layout note:
Add SHIELD PAD for SHIELD FENCE

<)_<| C68

Layout nc

Label points
TP1

SYNTH_PLL_LOCK {MuxOUT} 1 PLL LOCK testpoint
TP_SMALL

o
=]
<
(=]
&
o
t=} (<]
g 5
s
& 3
- O
GND GND Gl

=z
o

10pF;0402
[470nF;0402

ce6 ]|
10pF;0402
C73 | |470nF:0402)

Q 4 C72
o

@
z
o

R45
340R;0402;1%

GND

IAZ

MSS /ComBlock
845-N Quince Orchard Boulevard
Gaithersburg, MD 20878

[Title

COM-4009 / RF SYNTHESIZER

[Bize Document Number
B

Y16001
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5 4 3 2 1
MOD_+4.75V
3.5mA
FR4 MOD_+4.75V
BLM18KG331SN1 e
m
FR2
4 BLM18KG331SN1
470nF;0402 ND aNps c29
F;0402 470nH;0603;100mA;SRF390MHz;3.5R
R41 CNR&hF o021 [C28
5.1K;0402;1% ) MODULATOR Harmonics reject ion
GND. 4 ™ v 7 RFOUT ENB Enable is active low RFOUT ENB L ple:
> _
10K;0402;1% oot TX_LEVEL GTRL 22nH;0402;200mA;SRF 4.4GHz U5LPFDNI; —
TX _GAIN_CTRL 3 N Ve c20 -3dB Resistor Coupler
L> I J4
0-3.3v ADA4891-1
Ccs6 S Teor larger output TX_MoD_ouT 1 o 3 R27 R28 i N
ToopF0s0z | PRI 1P 100pF0402 N g O '
GND GND PO TX_IN 8.45R;0402,1% 8.45R;0402;1 2 | oo
v - R29 5 GND:
TX QP ' 113R;0402;1% GND:
aN GND ABA-54563 GNpe
538 SMA_EDGE_FEMALE
C 22 GAIN = 23dB
P1dB= +16.1dBm GND
MODULATOR Vv
GAIN = -1.5dB GND
alZ
SYNTHESIZER 99 Change filter depending on Label "RF OUT"
customers' requirements
[~
oz
[e¥e)
22
CLKREF_SYNTH > CLKREF_SYNTH
SYNTH_CTRL[0-4] @ SYNTH_CTRL[0-4]
TX_SYNTH_+3.3V <—LSYNTH7+3.3V MOD_+4.75V
R40 ND
10R.0402:1% 52.3R;0402;1%
SYNTHESIZER . ADL5506ACBZ
~oopF0402 | [Cas | 4
B P RFIN  COMM [———>GND R35  o_.ic aoun trom 4.5 to 3ymax
GND<t 47om=-o402% }04“ 21 ypos viog 2 99R:0402:1% POWER_DET
_!_‘1 CFLT ENBL F2——>MOD_+4.75V
3.5MHz . .
us 1K;0402;1%
bandw:
Gepinidh by —= cso
C-OPEN;0402
MOD_+4.75V GND
GND
R42
Temperature sensor
00K;0402;1%
Vmax = 2.5V ——>TEMP
RT1
NCP15XH103F03RC Az
° C60
t 470nF;0402 MSS / ComBlock
845-N Quince Orchard Boulevard
Gaithersburg, MD 20878
GND [Title
vith several v COM-4009/ TX
[Bize Document Number ev
& | Y16001 0
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