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Power Good
Indicators,Must be
pulled up by ARM
processor

Layout Note:
Place 4.7uF cap close
to USB connector

Card Edge for ARM JTAG debugging

RF synthesizer

DAC 

Monitoring & control (through adjacent module)

extra nets to
microprocessor

Layout Note:
Z match D+ & D- to
90 ohm diff

0-2.5V analog input

90mA

ground return path

0-3V analog input

19.2 MHz (TCXO)

enable/disable RS-422
receivers and RS-232
transceivers
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DNP

Layout note: very sensitive trace

Layout: 3 pads, 1 component

EXTERNAL 10 MHz FREQUENCY REFERENCE

To RF frequency synthesizer

Layout note: label "EXT REF"

19.2 MHz frequency reference to micro

CLK REF testpoint

Need amplification because
amplitude is 800mVpp typ

2mA

(19.2MHz) VC-TCXO
2.5ppm over -30/+75C, 1ppm/year aging
Calibrate at manufacturing

Select external
frequency reference or
TCXO

PCB edge SMA female

Layout note:
Crystal uses "laydown" footprint
No traces under component

Design note:
Crystal acts as filter. Helps
minimize the RF synthesizer
phase noise.

Layout note: very sensitive trace

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

Current Ouput:
Typ 20mA

DAC Output: 
1Vpp (diff) + 500mV DC bias

100mA58mA

15mA

Layout note:
Output traces must be impedance 
matched to 100Ohm differential 
 and 50 ohm single ended

Current Ouput:
Typ 20mA

2mA

Set 120uA reference current

400mV Common Mode Layout note:
Place 49.9 ohm termination
resistors close to DAC inputs

LVDS DAC Clock drive circuit

Note: AD9780 
All Ground
pins shorted 
internally

DAC output offset voltage
mismatch compensation

Layout note: place on PCB bottom side (RF is top side)

I to V Conversion

DAC_RESET

DAC_D7 {LVDS D3N}
DAC_D6 {LVDS D3P}

SPI2 {SDIO}
SPI1 {SCLK}

DAC_D24 {LVDS D12P}

DAC_D25 {LVDS D12N}

CLK_P DAC_REFCLK1

DAC_DCO2

DAC_D22 {LVDS D11P}

DAC_D23 {LVDS D11N}

CLK_N

DAC_D9 {LVDS D4N}
DAC_D8 {LVDS D4P}

DAC_D11 {LVDS D5N}
DAC_D10 {LVDS D5P}

DAC_D20 {LVDS D10P}

DAC_D21 {LVDS D10N}
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DAC_D13 {LVDS D6N}
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D/A CONVERTER
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CH2 OUT
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AUX2 OUT

Clock Input
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16-bit LSB
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Layout Note:
Place multiple ground vias near
the connectors' ground pins

Left Side Connector

extra nets to
microprocessor

PCB TOP SIDE PCB BOTTOM SIDE

M&C OUTPUT TO
EXTERNAL COMBLOCK
MALE CONNECTOR

Layout Note:
SW corner

power down (active low, slow)

transmit enable (active high, fast)

DAC sampling clock
(500 MHz max) LVDS

Layout Note:
Pin 1 of 98 Pin conn. should
be at North side of PCB
Place large ground vias near
the connectors' ground pins

Frequency hopping pulse

Various clocks received via
RS-422 differential pairs

RS-232 UARTs: 3 tx / 5 rx

DAC_D17 {LVDS D8N}
DAC_D16 {LVDS D8P}

DAC_D5 {LVDS D2N}

TBD1

DAC_D4 {LVDS D2P}

TBD2
TBD3

DAC_D14 {LVDS D7P}

DAC_D15 {LVDS D7N}

TBD4

M&C1 {LEFT_RX}

DAC_D26 {LVDS D13P}

DAC_D27 {LVDS D13N}

M&C2 {LEFT_TX}

TBD[1-16]

DAC_D24 {LVDS D12P}

DAC_D25 {LVDS D12N}

TBD5

DAC_D7 {LVDS D3N}
DAC_D6 {LVDS D3P}

TBD6

M&C3 {BOTTOM & EDGE RX}
M&C4 {BOTTOM & EDGE TX}

TBD7
TBD8

DAC_D9 {LVDS D4N}
DAC_D8 {LVDS D4P}

DAC_REFCLK1 {LVDS REFCLK_P}

DAC_REFCLK2 {LVDS REFCLK N}

DAC_D22 {LVDS D11P}

DAC_D23 {LVDS D11N}

DAC_DCI1 {LVDS DCI_P}

DAC_DCI2 {LVDS DCI_N}

DAC_D31 {LVDS D15N}
DAC_D30 {LVDS D15P}

DAC_D20 {LVDS D10P}

DAC_D21 {LVDS D10N}

DAC_D1 {LVDS D0N}
DAC_D0 {LVDS D0P}

TBD9

DAC_D11 {LVDS D5N}
DAC_D10 {LVDS D5P}

TBD10
TBD11
TBD12
TBD13

DAC_D3 {LVDS D1N}
DAC_D2 {LVDS D1P}

TBD14
TBD15
TBD16

DAC_D19 {LVDS D9N}
DAC_D18 {LVDS D9P}

DAC_D13 {LVDS D6N}
DAC_D12 {LVDS D6P}

DAC_D28 {LVDS D14P}

DAC_D29 {LVDS D14N}

DAC_DCO1 {LVDS DCO_P}

DAC_DCO2 {LVDS DCO_N}

RS422_RX1
RS422_RX2
RS422_RX3
RS422_RX4
SERIAL_TX1
SERIAL_TX2
SERIAL_TX3
SERIAL_RX1
SERIAL_RX2
SERIAL_RX3
SERIAL_RX4
SERIAL_RX5

M&C[1-4]

DAC_DCO[1-2]

TBD[1-16]
PDN
TX_EN

DAC_REFCLK[1-2]
DAC_DCI[1-2]

FREQ_HOP

DAC_D[0-31]

RS422_RX[1-4]

SERIAL_TX[1-3]

SERIAL_RX[1-5]

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

Title

Size Document Number Rev

Date: Sheet o f

Y16001 0

COM-4009 / DIGITAL INTERFACE

AZ

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

B

5 10Wednesday, December 07, 2016

Title

Size Document Number Rev

Date: Sheet o f

Y16001 0

COM-4009 / DIGITAL INTERFACE

AZ

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

B

5 10Wednesday, December 07, 2016

Title

Size Document Number Rev

Date: Sheet o f

Y16001 0

COM-4009 / DIGITAL INTERFACE

AZ

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

B

5 10Wednesday, December 07, 2016

J7

TMMH-106-01-L-D-RA

1
2
3
4
5
6
7
8
9

10
11
12

9
8
-
P
I
N
 
S
T
R
A
D
D
L
E
 
M
O
U
N
T
 
C
O
N
N
E
C
T
O
R

J5

GWE49DHRN-T941

A1
1

A2
2

A3
3

A4
4

A5
5

A6
6

A7
7

A8
8

A9
9

A10
10

A11
11

A12
12

A13
13

A14
14

A15
15

A16
16

A17
17

A18
18

A19
19

A20
20

A21
21

A22
22

A23
23

A24
24

A25
25

A26
26

A27
27

A28
28

A29
29

A30
30

A31
31

A32
32

A33
33

A34
34

A35
35

A36
36

A37
37

A38
38

A39
39

A40
40

A41
41

A42
42

A43
43

A44
44

A45
45

A46
46

A47
47

A48
48

A49
49

B1
50

B2
51

B3
52

B4
53

B5
54

B6
55

B7
56

B8
57

B9
58

B10
59

B11
60

B12
61

B13
62

B14
63

B15
64

B16
65

B17
66

B18
67

B19
68

B20
69

B21
70

B22
71

B23
72

B24
73

B25
74

B26
75

B27
76

B28
77

B29
78

B30
79

B31
80

B32
81

B33
82

B34
83

B35
84

B36
85

B37
86

B38
87

B39
88

B40
89

B41
90

B42
91

B43
92

B44
93

B45
94

B46
95

B47
96

B48
97

B49
98



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Various clocks received via
RS-422 differential pairs

termination
resistors termination

resistors

SERIAL_RX1
SERIAL_RX2
SERIAL_RX3
SERIAL_RX4
SERIAL_RX5

RS232_RX1
RS232_RX2
RS232_RX3
RS232_RX4
RS232_RX5

RS422_RX1N
RS422_RX1P

RS422_RX1

RS422_RX2

RS422_RX4N
RS422_RX4P

RS422_RX4

RS422_RX3
RS422_RX3P
RS422_RX3N

RS422_RX2N
RS422_RX2P

RS422_RX1P
RS422_RX1N
RS422_RX2P
RS422_RX2N
RS422_RX3P
RS422_RX3N
RS422_RX4P
RS422_RX4N

SERIAL_TX3
SERIAL_TX2
SERIAL_TX1

RS232_TX1
RS232_TX2
RS232_TX3

RS232_TX1
RS232_TX2
RS232_TX3

RS232_RX1
RS232_RX2
RS232_RX3
RS232_RX4
RS232_RX5

RS422_RX[1-4]

RS422_RX_EN

RS232_EN

SERIAL_TX[1-3]

D_GND

D_GND
D_+3.3V

D_+3.3VD_GND

D_GND

D_+3.3V

D_+3.3V

D_+3.3V

D_GND

D_GND

D_GND
D_GND

D_GND
D_GND

Title

Size Document Number Rev

Date: Sheet o f

Y16001 0

COM-4009 / DRIVERS

AZ

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

B

6 10Wednesday, December 07, 2016

Title

Size Document Number Rev

Date: Sheet o f

Y16001 0

COM-4009 / DRIVERS

AZ

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

B

6 10Wednesday, December 07, 2016

Title

Size Document Number Rev

Date: Sheet o f

Y16001 0

COM-4009 / DRIVERS

AZ

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

B

6 10Wednesday, December 07, 2016

C57

470nF;0402

U8

MAX3243CPWR
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C2-
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V-
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RIN1
4

RIN2
5

RIN3
6

RIN4
7

RIN5
8

DOUT1
9

DOUT2
10

DOUT3
11

DIN3
12

DIN2
13

DIN1
14

ROUT1
19

ROUT2
18

ROUT3
17

ROUT4
16

ROUT5
15

INVALID#
21

ROUT2B
20

FORCEOFF#
22FORCEON
23C1-
24GND
25VCC
26V+
27C1+
28

R17

100R;0402;1%

C15

470nF;0402

C43

470nF;0402

C63

470nF;0402

U1

AM26LV32EIPWR

1B
1

1A
2

1Y
3

G
4

2Y
5

2A
6

2B
7

GND
8

3B
93A
103Y
11G#
124Y
134A
144B
15VCC
16

R6

100R;0402;1%

C42

470nF;0402

R5

100R;0402;1%

C61
470nF;0402

J3

CONNECTOR 10x2
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10
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20

R18

100R;0402;1%
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0 dBm

GAIN = -3 to -28dB

Enable is active low

BASEBAND
Q -CHANNEL

LO harmonics rejection

Layout Note: 
100 Ohm differential
traces 

+0.7dBm

Layout note:
Add SHIELD PAD for SHIELD FENCE for the modulator + follow-on amp.

BASEBAND
I -CHANNEL

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

Layout note:
IBBP&IBBN and QBBP&QBBN lines are 100 Ohm diffrential pairs.

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

194mA

RFOUT_ENB

TX_LEVEL_CTRL

TX_MOD_OUT

TX_I_P

TX_I_N

TX_Q_P

TX_Q_N

LON

LOP

GND

GND

GND

GND

GND

GND

ATTN_+1.2V

GND

GND
GND

GND

GND GND

GNDGND

GND

GND

MOD_+4.75V
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R19
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R24
R-OPEN;0402

C23
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C16
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C-OPEN;0402
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FiducialsPCB Mounting Holes

OPERATIONAL RANGE: 4.9 - 5.5V

-30V, -3.4A, 75mOhm

Filter Reverse Voltage 
Protection

Transient Voltage 
Suppression

Over Voltage Protection (5.85V, 1.5A)
Layout Note: 
FR4, Q1, Q2 & Q4 must be placed and routed for a high current throughput.

Imax = 300mA Vout = 4.75V

modulator

194mA

Imax = 300mA Vout = 3.31V 58mA

low-profile 3.81mm
terminal block

return path

Imax = 300mA Vout = 3.31V 136mA

Imax = 3A  Vout = 1.82V

1.8V 3A

102mA

return path

TBDmAImax = 300mA Vout = 1.25V

PIN diode attenuators

Imax = 300mA Vout = 3.31V

97mA

15mA

return path

+5V DC Supply Power Good Indicators
Must be pulled up by ARM processor

PGOOD2 {MOD_+4.75V}

PGOOD5{DACA_+3.3V}

PGOOD3{TX_SYNTH_+3.3V}

PGOOD4 {D_+1.8V}

PGOOD6 {ATTN_+1.2V}

PGOOD1 {D_+3.3V}

PGOOD[1-6]

D_GND D_GND

Vin1

D_GND

GND

GNDGND

GND

MOD_+4.75V

DACA_+3.3V

GND

GND GND

GND

Vin1

GNDD_GND

D_GND

TX_SYNTH_+3.3V

D_GND

D_GND D_GND

D_GND

D_GND

D_+1.8V

D_GND

GNDD_GND

GND

GNDGND

GND

ATTN_+1.2V

ARM_+3.3V

D_GND

D_+3.3V

D_GNDD_GND

D_GND

Vin1

GNDD_GND
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Label "VCO DIV"

return path

Layout note:
RF_OUT/LO traces are 
100 Ohm diff. impedance
matched

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

21mA

Fast Lock Mode

21mA

Layout note:
Add SHIELD PAD for SHIELD FENCE

PLL LOCK testpoint

Layout note:
Label Testpoints

136mA

Divided VCO

Very sensitive trace, affects overall phase noise

Select RF_OUTB (2.2-4.4GHz only) or
RF_OUTA (35MHz-4.4GHz). In the
former case, one can use RF_OUTA as
a divided reference for external
use such as FPGA.
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Change filter depending on
customers' requirements

GAIN = -1.5dB 

3.5MHz
bandwidth by
default

-3dB Resistor Coupler

Enable is active low

Scale down from 4.5 to 3Vmax

3.5mA

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

P1dB= +16.1dBm
GAIN = 23dB

79mA

Layout note:
follow exact layout from
Avagotech (see ABA-54563
application note)

0-3.3V

Label "RF OUT"

Harmonics rejection
Example: LFCN-2250

Vmax = 2.5V

Temperature sensor

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